
  
 
 
 
 
 
 
 
 
 

600 North 18th Street 
Hydro Services 16N-8180 
Birmingham, AL  35203 
205 257 2251 tel 
arsegars@southernco.com 

April 12, 2021 
 
VIA ELECTRONIC FILING 
 
Project No. 2628-065 
R.L. Harris Hydroelectric Project 
Transmittal of the Final Aquatic Resources Report 
 
Ms. Kimberly D. Bose 
Secretary 
Federal Energy Regulatory Commission 
888 First Street NE 
Washington, DC  20426 
 
Dear Secretary Bose, 
 
Alabama Power Company (Alabama Power) is the Federal Energy Regulatory Commission (FERC or 
Commission) licensee for the R.L. Harris Hydroelectric Project (Harris Project) (FERC No. 2628-065). On 
April 12, 2019, FERC issued its Study Plan Determination1 (SPD) for the Harris Project, approving Alabama 
Power’s ten relicensing studies with FERC modifications. On May 13, 2019, Alabama Power filed Final 
Study Plans to incorporate FERC’s modifications and posted the Final Study Plans on the Harris relicensing 
website at www.harrisrelicensing.com.  
 
Consistent with FERC’s April 12, 2019 SPD, Alabama Power filed the Draft Aquatic Resources Report 
(Draft Report) on July 28, 20202. The Draft Report was only a portion of the Aquatic Resources study and 
included the results of the aquatic resources desktop assessment and methodology for Auburn University’s 
research. Stakeholders were to submit their comments to Alabama Power on the Draft Report by August 
28, 2020. The Alabama Department of Conservation and Natural Resources, Alabama Rivers Alliance, 
Environmental Protection Agency, individual stakeholders, and FERC submitted comments on the Draft 
Report. These comments are included in the updated consultation record (April 2019 through March 2021) 
for this study (Attachment 1) and responses to comments on the Draft Report are provided in Attachment 2. 
The Final Aquatic Resources Report is included as Attachment 3. 
 
 
 
 
 

 
1 Accession Number 20190412-3000. 
2 Accession Number 20200728-5120. 

http://www.harrisrelicensing.com/


Page 2 
April 12, 2021 

If there are any questions concerning this filing, please contact me at arsegars@southernco.com or 205-
257-2251. 
 

Sincerely, 

 
Angie Anderegg 
Harris Relicensing Project Manager 

 
Attachment 1 – Aquatic Resources Consultation Record (April 2019 – March 2021) 
Attachment 2 – Comments and Responses on the Draft Aquatic Resources Report 
Attachment 3 – Final Aquatic Resources Report 
 
cc: Harris Action Team 3 Stakeholder List

mailto:arsegars@southernco.com


 

Attachment 1 
Aquatic Resources Consultation Record (April 2019 – 

March 2021)  
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APC Harris Relicensing

From: APC Harris Relicensing
Sent: Friday, February 22, 2019 11:01 AM
To: APC Harris Relicensing
Subject: HAT 3 meeting

HAT 3, 
 
Please save the date for a HAT 3 meeting on March 20th at the E.W. Shell Fisheries Center in Auburn from 10:00 to 2:00. 
At this meeting we will provide an update on the Aquatic Resources Study Plan and Downstream Aquatic Habitat Study 
Plan activities, as well as give everyone an opportunity to visit the lab that will be used for the Bioenergetics model. 
Lunch will be provided. Please RSVP to harrisrelicensing@southernco.com no later than March 13th.  
 
Thanks, 
 
Angie Anderegg 
205‐257‐2251 
 



HAT 3 meeting - next Wednesday 

HAT 3,

This is a friendly reminder that we will have a HAT 3 meeting next Wednesday, March 20, in Auburn. A google 
map link to the E.W. Shell Fisheries Center is provided below and an agenda is attached. If you haven’t already 
done so, please let us know ASAP if you plan to attend so we can plan on you for lunch.

https://goo.gl/maps/Mqj58oBEX7Q2

Thanks!

Harris RelicensingAPC 
Thu 3/14/2019 8:19 PM 

To:'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>; 

Bcc:damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; steve.bryant@dcnr.alabama.gov 
<steve.bryant@dcnr.alabama.gov>; stan.cook@dcnr.alabama.gov <stan.cook@dcnr.alabama.gov>; 
taconya.goar@dcnr.alabama.gov <taconya.goar@dcnr.alabama.gov>; chris.greene@dcnr.alabama.gov 
<chris.greene@dcnr.alabama.gov>; keith.henderson@dcnr.alabama.gov <keith.henderson@dcnr.alabama.gov>; 
mike.holley@dcnr.alabama.gov <mike.holley@dcnr.alabama.gov>; evan.lawrence@dcnr.alabama.gov 
<evan.lawrence@dcnr.alabama.gov>; nick.nichols@dcnr.alabama.gov <nick.nichols@dcnr.alabama.gov>; 
amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; ken.wills@jcdh.org <ken.wills@jcdh.org>; 
arsegars@southernco.com <arsegars@southernco.com>; dkanders@southernco.com <dkanders@southernco.com>; 
jefbaker@southernco.com <jefbaker@southernco.com>; jcarlee@southernco.com <jcarlee@southernco.com>; 
kechandl@southernco.com <kechandl@southernco.com>; rskrotze@southernco.com <rskrotze@southernco.com>; 
ammcvica@southernco.com <ammcvica@southernco.com>; tlmills@southernco.com <tlmills@southernco.com>; 
cchaffin@alabamarivers.org <cchaffin@alabamarivers.org>; clowry@alabamarivers.org <clowry@alabamarivers.org>; 
gjobsis@americanrivers.org <gjobsis@americanrivers.org>; kmo0025@auburn.edu <kmo0025@auburn.edu>; 
devridr@auburn.edu <devridr@auburn.edu>; irwiner@auburn.edu <irwiner@auburn.edu>; wrighr2@aces.edu 
<wrighr2@aces.edu>; lgallen@balch.com <lgallen@balch.com>; jhancock@balch.com <jhancock@balch.com>; 
chrisoberholster@birminghamaudubon.org <chrisoberholster@birminghamaudubon.org>; 
kate.cosnahan@kleinschmidtgroup.com <kate.cosnahan@kleinschmidtgroup.com>; 
colin.dinken@kleinschmidtgroup.com <colin.dinken@kleinschmidtgroup.com>; amanda.fleming@kleinschmidtgroup.com 
<amanda.fleming@kleinschmidtgroup.com>; henry.mealing@kleinschmidtgroup.com 
<henry.mealing@kleinschmidtgroup.com>; jason.moak@kleinschmidtgroup.com 
<jason.moak@kleinschmidtgroup.com>; kelly.schaeffer@kleinschmidtgroup.com 
<kelly.schaeffer@kleinschmidtgroup.com>; sforehand@russelllands.com <sforehand@russelllands.com>; 
lgarland68@aol.com <lgarland68@aol.com>; pace.wilber@noaa.gov <pace.wilber@noaa.gov>; mitchell.reid@tnc.org 
<mitchell.reid@tnc.org>; donnamat@aol.com <donnamat@aol.com>; mhpwedowee@gmail.com 
<mhpwedowee@gmail.com>; triciastearns@gmail.com <triciastearns@gmail.com>; trayjim@bellsouth.net 
<trayjim@bellsouth.net>; straylor426@bellsouth.net <straylor426@bellsouth.net>; decker.chris@epa.gov 
<decker.chris@epa.gov>; holliman.daniel@epa.gov <holliman.daniel@epa.gov>; evan_collins@fws.gov 
<evan_collins@fws.gov>; jennifer_grunewald@fws.gov <jennifer_grunewald@fws.gov>; bill_pearson@fws.gov 
<bill_pearson@fws.gov>; jeff_powell@fws.gov <jeff_powell@fws.gov>; jeff_duncan@nps.gov <jeff_duncan@nps.gov>; 

1 attachments (46 KB)
2019-03-20 HAT3 Meeting Agenda.docx; 
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Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com

HAT 3,

Please save the date for a HAT 3 meeting on March 20th at the E.W. Shell Fisheries Center in Auburn from 10:00 
to 2:00. At this meeting we will provide an update on the Aquatic Resources Study Plan and Downstream 
Aquatic Habitat Study Plan activities, as well as give everyone an opportunity to visit the lab that will be used for 
the Bioenergetics model. Lunch will be provided. Please RSVP to harrisrelicensing@southernco.com no later 
than March 13th. 

Thanks,

Angie Anderegg
205-257-2251
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HAT 3 Meeting 
March 20, 2019 

E.W. Shell Fisheries Center 
10 AM – 2 PM 

 
 

 Welcome and Safety Moment 
 

 Relicensing Update 
 

 Aquatic Resources Study 
o Fall Wadeable Fish Survey update – Alabama Power 
o Temperature Data Analysis – Auburn 

 
 LUNCH 

 
 Downstream Aquatic Habitat Study 

o Draft Mesohabitat Analysis 
o Level Logger Deployment 
o HEC-RAS model 

 
 Research Lab Tour 

 
 

R. L. Harris Hydroelectric Project 
FERC No. 2628 

 



HAT 3 meeting notes 

Good afternoon HAT 3,

Attached are notes, along with presentations, from our March 20th meeting at the Auburn Fisheries Center. 
These notes and presentations can also be found at www.harrisrelicensing.com under the HAT 3 folder.

Thanks,

Angie Anderegg

Angela SegarsAnderegg, 
Fri 4/12/2019 7:54 PM 

To:'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>; 

Bcc:damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; lgallen@balch.com 
<lgallen@balch.com>; arsegars@southernco.com <arsegars@southernco.com>; dkanders@southernco.com 
<dkanders@southernco.com>; jefbaker@southernco.com <jefbaker@southernco.com>; steve.bryant@dcnr.alabama.gov 
<steve.bryant@dcnr.alabama.gov>; Matt and Ann Campbell (wmcampbell218@gmail.com) 
<wmcampbell218@gmail.com>; jcarlee@southernco.com <jcarlee@southernco.com>; cchaffin@alabamarivers.org 
<cchaffin@alabamarivers.org>; kechandl@southernco.com <kechandl@southernco.com>; kmo0025@auburn.edu 
<kmo0025@auburn.edu>; evan_collins@fws.gov <evan_collins@fws.gov>; stan.cook@dcnr.alabama.gov 
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<chris.greene@dcnr.alabama.gov>; jennifer_grunewald@fws.gov <jennifer_grunewald@fws.gov>; jhancock@balch.com 
<jhancock@balch.com>; keith.henderson@dcnr.alabama.gov <keith.henderson@dcnr.alabama.gov>; 
mike.holley@dcnr.alabama.gov <mike.holley@dcnr.alabama.gov>; holliman.daniel@epa.gov 
<holliman.daniel@epa.gov>; irwiner@auburn.edu <irwiner@auburn.edu>; gjobsis@americanrivers.org 
<gjobsis@americanrivers.org>; rskrotze@southernco.com <rskrotze@southernco.com>; 
evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>; clowry@alabamarivers.org 
<clowry@alabamarivers.org>; donnamat@aol.com <donnamat@aol.com>; ammcvica@southernco.com 
<ammcvica@southernco.com>; henry.mealing@kleinschmidtgroup.com <henry.mealing@kleinschmidtgroup.com>; 
tlmills@southernco.com <tlmills@southernco.com>; jason.moak@kleinschmidtgroup.com 
<jason.moak@kleinschmidtgroup.com>; nick.nichols@dcnr.alabama.gov <nick.nichols@dcnr.alabama.gov>; 
chrisoberholster@birminghamaudubon.org <chrisoberholster@birminghamaudubon.org>; mhpwedowee@gmail.com 
<mhpwedowee@gmail.com>; bill_pearson@fws.gov <bill_pearson@fws.gov>; jeff_powell@fws.gov 
<jeff_powell@fws.gov>; mitchell.reid@tnc.org <mitchell.reid@tnc.org>; kelly.schaeffer@kleinschmidtgroup.com 
<kelly.schaeffer@kleinschmidtgroup.com>; amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; 
triciastearns@gmail.com <triciastearns@gmail.com>; trayjim@bellsouth.net <trayjim@bellsouth.net>; 
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HAT 3 Stakeholder Meeting Summary 

March 20, 2019 

10 am to 2 pm 

E. W. Shell Fisheries Center, Auburn, AL 

Participants: 

Taconya Goar – Alabama Department of Conservation of Natural Resources 

Mike Holley – Alabama Department of Conservation of Natural Resources 

Nick Nichols – Alabama Department of Conservation of Natural Resources 

Angie Anderegg – Alabama Power 

Jeff Baker – Alabama Power 

Jason Carlee – Alabama Power 

Keith Chandler – Alabama Power 

Steve Krotzer – Alabama Power 

Tina Mills – Alabama Power 

Curt Chaffin – Alabama Rivers Alliance 

Kristie Coffman – Auburn University 

Dennis Devries – Auburn University 

Elise Irwin – Auburn University 

Ehlana Stell – Auburn University 

Russell Wright – Auburn University 

Matt and Ann Campbell – Alabama Water Watch 

Leslie Allen – Balch and Bingham 

Jim Hancock – Balch and Bingham 

Colin Dinken – Kleinschmidt 

Amanda Fleming – Kleinschmidt 

Jason Moak – Kleinschmidt 

 

Action Items:  

• Alabama Power will continue to conduct relicensing studies and provide periodic updates 

to Harris Action Team (HAT) members.  

• Kleinschmidt will add Matt and Ann Campbell (Alabama Water Watch (AWW)) to the 

email stakeholder database. 

 

Notes: 

The following is a summary of the March 20, 2019 Harris Action Team (HAT) 3 meeting.  The 

presentations from the meeting are included in Attachment A.  

 

Introduction – Angie Anderegg (Alabama Power) 

Angie gave an introduction, a safety moment, and the status of the Alabama Power R.L. Harris 

Project (Project) relicensing process. Alabama Power filed Study Plans in November 2018 and 

comments were made during and following the December 2018 study plan meeting. Revised 

Study Plans were filed March 13, 2019. The FERC will issue their decision on the Study Plans 

on April 13, 2019. 

 

Aquatic Resources – Jason Moak (Kleinschmidt) 

Jason discussed the goal, geographic scope, and components of the Aquatic Resources Study, 

including temperature requirements of fish, an assessment of temperature data from both 

R. L. Harris Hydroelectric Project 
FERC No. 2628 

 



regulated and unregulated reaches of the river, and fish community surveys by both wadeable 

(30+2 method) and boat-mounted methods. Jason explained that recent weather events and high 

flows have delayed field work, which will continue in the spring. Results of the 2017 and 2018 

fish surveys at Heflin, Malone, and Wadley were similar to results reported over the past 14 

years. The majority of specimens sampled were species of minnows and sunfish. Next, Jason 

explained that the Alabama Department of Environmental Management (ADEM) was looking to 

develop a standardized procedure for non-wadeable areas similar to the 30+2 method used in 

wadeable reaches. Jeff Baker (Alabama Power) noted that fish were sampled at Wadley and 

Horseshoe Bend using boat-mounted electrofishing in summer of 2018. Some species found in 

these areas are not typically seen in wadeable areas. Jason explained that Horseshoe Bend 

yielded twice as many fish as Wadley. Matt Campbell asked if dissolved oxygen or other water 

quality factors at Horseshoe Bend could have affected those results. Jason replied that it is hard 

to determine, as monitors are not present in these locations yet and these were individual 

sampling events; multiple sampling events may have reduced variation between the two sites. 

 

Aquatic Resources Study Continued – Dr. Dennis Devries, Dr. Russell Wright, and Ehlana 

Stell (Auburn University) 

 

Dr. Devries discussed the research objectives. The first objective is to review relevant research to 

determine temperature tolerances and limits of Redbreast Sunfish, Tallapoosa Bass, and Channel 

Catfish. Dr. Devries explained that there is little temperature data available for the Redbreast 

Sunfish and Tallapoosa Bass species; however, Spotted Bass data could possibly be used as 

surrogate data for Tallapoosa Bass. There is more temperature data available for Channel Catfish 

than Redbreast Sunfish and Tallapoosa Bass, but much of this is applied to pond settings, and 

may not be applicable to riverine habitat. 

 

Dr. Wright then explained bioenergetics and how temperature is involved. Many bioenergetic 

components are temperature dependent. Bioenergetics will be used in this study to assess the 

effects of Harris Dam operations on fish growth and stress. Dr. Wright explained the components 

of bioenergetics models and how results may be used in predicting growth. Dr. Wright explained 

the limitations to the bioenergetics model: (1) there is currently no model for Redbreast Sunfish 

or Tallapoosa Bass (although one could possibly be generated using similar species such as 

Bluegill Sunfish and Spotted Bass), (2) the current model for Channel Catfish is derived from 

pond systems instead of riverine systems, and (3) in the current model code, temperature and 

activity operate on a daily time step, so a model using a sub-daily timestep may be necessary. 

 

Ehlana described the temperature data provided by Alabama Power to Auburn University. 

Minimum, maximum, and mean temperature data were presented by location (tailrace, Malone, 

and Wadley) and compared pre- and post-Green Plan conditions from 2000-2019. Ehlana 

displayed histograms depicting daily temperature range (daily maximum – daily minimum) for 

each location and noted that the occurrence of daily temperature ranges of 10° C or greater was 

extremely rare. Jason explained that water is drawn into the forebay around 30 feet below the 

surface at full pool and may be pulled from shallower depths depending on the number of 

turbines that are running. Ehlana said that in winter, reservoir waters are not stratified and there 

would not be a large temperature difference between surface and deeper waters. Dr. Wright 

stated that presently, the temperature difference may be only a few degrees. Taconya Goar 

(Alabama Department of Conservation and Natural Resources (ADCNR)) stated that some 

variability may be missed when using daily data instead of hourly data. Dr. Wright said daily 

mean temperatures were calculated from hourly measurements, and the daily fluctuation were 



calculated as the difference between the maximum and minimum hourly reading for each day. 

Jason noted that some additional analysis may be performed to determine the magnitude and 

frequency of sub-daily temperature fluctuations (e.g. 1-hr, 2-hr, etc). Matt Campbell asked about 

the effects of turbidity on fish. Jason noted that excess turbidity could result from bank erosion 

or sediment contributions from tributaries and described the elements of the Harris Erosion and 

Sedimentation Study. Jason explained that Auburn’s 2018 fish sampling in the fall and winter 

did not occur due to high flow conditions, and sampling would likely begin in April 2019. Matt 

Campbell asked about shoal lilies (or Cahaba lilies). Jason replied that while we are aware of the 

presence of lilies at Irwin Shoals, stakeholders have not indicated an issue that would require a 

study.  

 

Downstream Release Alternatives – Jason Moak (Kleinschmidt) 

Jason discussed the goal, geographic scope, and components of the Downstream Aquatic Habitat 

Study, including mesohabitat analysis (desktop analysis of the types of available habitat), 

installation of water level loggers at 20 sites between Harris Dam through Horseshoe Bend, and 

the use of the HEC-RAS model to evaluate the effect of current operations on the amount and 

persistence of wetted aquatic habitat, especially shoals and shallow-water habitat. The 

mesohabitat was evaluated using GIS to classify reaches of the Tallapoosa River downstream of 

Harris Dam as pools, riffles, or runs. Some stretches were easy to classify using aerial imagery. 

Jason explained that the classifications may be improved with information gathered during field 

work. The mesohabitat type was summarized by reach: Malone, Wadley, Bibby’s Ferry, 

Germany Ferry, Horseshoe Bend, and Irwin Shoals. Jason explained that level logger locations 

were chosen based on the need to space them out evenly along the river and to incorporate data 

from pools, riffles, and runs. Lake Harris will begin filling on April 1, potentially opening a 

window of flows in which level loggers can be deployed. Jason anticipates collecting one year of 

data and will download data from the loggers on a regular basis. Taconya asked if ADEM was 

measuring turbidity and Jason noted ADEM did gather some turbidity data every few years 

dating back 15-20 years, which would be used as a component in the Harris Water Quality 

Study. Keith Chandler (Alabama Power) said Alabama Power would incorporate any turbidity 

data from ADEM according to the Water Quality Study Plan. 

 

Jason explained the HEC-RAS model. It is based on transects crossing the river (cross sections) 

and the topographic profile. Alabama Power collected bathymetric data from the upper reach 

(Harris Dam to Wadley) in the 2000s. Alabama Power also conducted a depth survey of the 

thalweg (center of the river channel) to provide data for the HEC-RAS model during its 

development in the 2000s.  However, many model cross-sections downstream of Wadley were 

interpolated and were not actual bathymetric profiles. Jason presented examples of transects with 

good and poor bathymetry data and noted the importance of accurate data when evaluating 

wetted habitat. As a result, Alabama Power will be collecting additional bathymetric data. Some 

bathymetry data was collected during level logger deployment in fall 2018. Jason showed a 

figure displaying the slope of the river and the water depth. Dr. Wright commented that it 

appears flow rate will negatively correlate with depth. Jason explained that this study is trying to 

quantify the amount and persistence of wetted habitat and to compare present conditions with 

possible alternatives. Jason stated that the Downstream Release Alternatives Study will review 

current operations and several possible alternatives: no change (baseline), a continuous minimum 

flow of 150 cubic feet per second (cfs), or a modified Green Plan (changing the timing of 

releases).  

 



The group then embarked on a walking tour of the laboratory facilities, including views of the 

swimming chambers and static respirometry labs. The meeting adjourned at 2:00 pm. 



R.L. Harris Project Relicensing 
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Safety Moment

In case of an emergency…..
• Designee will contact 911

• Exit locations

• Designated meeting area 

• Location of AED
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Meeting Agenda
• Process Update

• Aquatic Resources Study
• Fall Wadeable Fish Survey Update
• Temperature Data Analysis

• LUNCH

• Downstream Aquatic Habitat Study
• Draft Mesohabitat Analysis
• Level Logger Deployment Update
• HEC-RAS Model Development

• Research Lab Tour
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Process Update

March 13 - Revised Study Plans Filed 

April 12 - FERC Study Plan Determination

Summer/Fall 2019 – Various HAT 
meetings
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Aquatic Resources Study
Goal​
Evaluate the effects of the Harris Project on aquatic resources.

Geographic Scope
Harris Reservoir, the Tallapoosa River downstream of Harris Dam through 
Horseshoe Bend, and in selected unregulated reference streams.

Study Components
• Desktop Assessment of Aquatic Resources
• Downstream Fish Population Research

• Fish Temperature Requirements
• Assessment of Temperature Data from Regulated and Unregulated 

Reaches
• Fish Community Surveys

• Wadeable standardized (30+2) sampling
• Boat Electrofishing

• Bioenergetics Modeling
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2017 & 2018 Fish Survey Results

Family
Heflin Malone Wadley

2017 2018 2017 2018 2017 2018
Catostomidae 28 19 14 23 16 15
Centrarchidae 95 51 45 22 97 39
Clupeidae - - 1 - - -
Cottidae 2 1 - - - 1
Cyprinidae 207 121 61 91 41 127
Fundulidae 23 6 2 1 2 3
Ictaluridae 8 4 6 1 5 4
Percidae 242 124 153 174 80 88
Poeciliidae 5 - - - - -

Total Individuals 610 326 282 312 241 277
# Taxa 31 26 19 18 20 27

Diversity (H’) 2.8 2.6 2.3 2.2 2.5 2.7
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Family Common Name Wadley
Horseshoe 

Bend
Clupeidae Gizzard Shad - 1
Cyprinidae Alabama Shiner 5 31

Blacktail Shiner 11 15
Common Carp 11 9
Grass Carp - 3
Silverstripe Shiner 10 29
Striped Shiner 3 -
Tallapoosa Shiner 1 1

Catostomidae Alabama Hogsucker 1 6
Black Redhorse 1 6
Blacktail Redhorse 33 49
Golden Redhorse - 1
Largescale Stoneroller 8 -
River Redhorse - 2

Ictaluridae Blue Catfish - 8
Channel Catfish 2 17
Flathead Catfish - 3

Fundulidae Blackspotted Topminnow 3 1
Centrarchidae Alabama Bass 13 81

Black Crappie 3 -
Bluegill 33 21
Lepomis sp. Hybrid 1 -
Green Sunfish - 5
Largemouth Bass 3
Redbreast Sunfish 51 150
Redear Sunfish 1 4
Shadow Bass 11 18
Tallapoosa Bass 4 16

Percidae Bronze Darter 1 5
Lipstick Darter 1 -
Muscadine Darter 2 1
Speckled Darter 1 -
Tallapoosa Darter 1 -

# Individuals 215 483
# Taxa 26 26
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Using Bioenergetics to Address 
the Effects of Temperature and 
Flow on Fishes in the Harris Dam 

Tailrace
Dennis DeVries, Russell Wright, and Ehlana Stell

School of Fisheries, Aquaculture and Aquatic Sciences
Auburn University

HAT 3 Fish and Wildlife

March 20, 2019

Project Objectives

1. Summarize the data that are available in the literature 
concerning temperature requirements for target species, 
including spawning and hatching temperatures, lethal limits, 
and thermal tolerance

2. Summarize the data that are available in reports and from 
relevant agencies for water temperatures across a gradient 
downstream from the Harris Dam tailrace and compare those 
data with similar data from reference sites upstream of Harris 
Reservoir 
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Objective 1: Temperature Requirements 

• Reviewed published literature, grey literature reports, 
agency reports, theses/dissertations, etc. for information on 
target and related species

• Redbreast Sunfish
• Tallapoosa Bass
• Channel Catfish

Redbreast Sunfish
• Continuing to search for published 
temperature tolerance information

• Aho and Anderson 1986 (similar to LMB?)

• Some suggestion that metabolic patterns may 
be system‐dependent? 1986
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Tallapoosa Bass

• Type of Redeye Bass/
• white ring along fins

•no data available? Maybe for 
spotted/Alabama bass?

???

Channel Catfish
• Some data available, but most are for 
pond fish
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Basic Bioenergetics Approach

8

Uses of Bioenergetics Models

• evaluation of stocking

• nutrient recycling

• contaminant accumulation

• aquaculture

• exploring evolutionary influences
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Uses of Bioenergetics Models

• evaluation of stocking

• nutrient recycling

• contaminant accumulation

•aquaculture

• exploring evolutionary influences

• habitat effects on growth

• effects of environmental stress

Growth = Consumption - (Costs)

Costs = Respiration + Feces + Urine + Cost of 
Digestion
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Temperature C
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Model Inputs
Individual Model

• Growth
-body size, caloric density, reproduction

• Diet
- prey type, caloric density

• Temperature
Population Level

• Density
• Mortality



3/21/2019

8

15

Application of Bioenergetics 
Approaches to Harris Dam Impact 

Assessment

• Temperature fluctuation effect on 
metabolism

• Flow impact on activity rate – metabolism

• Downstream shifts on community 
structure and food availability

16

Limitations of the “Wisconsin” 
Bioenergetics Model 

• Currently no model for Tallapoosa Bass 
or Redbreast Sunfish

• Channel Catfish model parameters from 
lentic systems

• Temperature and activity operate on a 
daily time step
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Objective 1: Temperature Requirements 

• Reviewed published literature, grey literature reports, agency reports, 
theses/dissertations, etc. for information on target and related 
species

• Redbreast Sunfish

• Tallapoosa Bass

• Channel Catfish

• Extremely limited data available except for Channel Catfish in 
ponds/reservoirs

• Continuing our search for additional data

Objective 2: Field Temperature Summary

• Obtained temperature data files from Alabama Power for three sites 
(tailrace, Malone and Wadley)

• Continuing to search for additional temperature data

• Graphed max, mean and min temperatures per year

• Compared pre/post Green Plan temperatures for each site

• Compared site temperatures
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19 years
N = 111,366
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0.28% days show 
10+°C changes

0.29% days show 
10+°C changes
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0.61% days show 
10+°C changes

0% days show 10+°C 
changes
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0% days show 10+°C 
changes

0.57% days show 
10+°C changes
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All Three Sites Together
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Preliminary Summary

•No significant difference between temperatures 
before/after Green Plan

• Large variation in temperature during certain times

•Need winter temperature data

• Limited temperature tolerance data for riverine fish of 
interest

Ongoing Work

•Continue to address objectives 1 and 2
•Deploy temperature loggers
•Compare flow and temperature patterns
•Continue searching for temperature tolerance data
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Ongoing Work
•Begin work on objectives 3 and 4

• Objective 3: Quantify the fish 
community across a gradient 
downstream from the Harris Dam 
tailrace and in a reference site 
upstream of Harris Reservoir

• Objective 4: Quantify effects of 
temperature and flow variation on 
target fish species energy budgets 
using bioenergetics modeling
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Downstream Aquatic Habitat Study
Goal​
To develop a model that describes the relationship between Green Plan 
operations and aquatic habitat.

Geographic Scope
Harris Dam through Horseshoe Bend

Methods
1. Mesohabitat Analysis: Desktop analysis of the types of available 

habitat (classified as riffle, run, pool)

2. Install water level loggers at up to 20 sites

3. Use HEC-RAS to evaluate the effect of current operations on the 
amount and persistence of wetted aquatic habitat, especially 
shoal/shallow-water habitat.



Mesohabitat Analysis
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Reach Pool Riffle Run
Malone 50.7 31.3 28.7
Wadley 20.4 91.9 7.5
Bibbys Ferry 86.3 50.1 19.1
Germany's Ferry 60.3 35.9 10.0
Horseshoe Bend 60.7 18.9 1.1
Irwin Shoals 87.9 114.8 8.2

Grand Total 366.3 343.0 74.7

Horseshoe Bend

Wadley

Malone

Bibbys Ferry

Germany Ferry

Mesohabitat Type by Reach (hectares)
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Water Level Logger Deployments





HEC-RAS Model Development
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~200 cross-sections

Collect bathymetry data at:
• Poorly interpolated 

cross-sections
• New cross-sections 

where gradient is steep
!

!

!

!

!

Horseshoe Bend

Wadley

Bibbys Ferry

Malone

Germany Ferry
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Germany Ferry

Horseshoe Bend
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APC Harris Relicensing

From: Anderegg, Angela Segars
Sent: Friday, July 26, 2019 9:43 AM
To: Elise Irwin
Subject: RE: A couple of things....

Hi Elise, 
 
Thanks for sending the report Jason requested. For the temperature data, are you referencing the data we discussed 
during the HAT 3 meeting at Auburn in March. If so, that data will be shared with all stakeholders when we share the 
HAT 3 report. If I may ask, what were you needing it for? 
 
I wasn’t aware of this open file report. It says prepared in cooperation with APC, agencies and other stakeholders, but 
did any of those groups have the opportunity to review before it was published? 
 
And yes, we are still on for August 22nd. I’ll follow up closer to time so we can work out details. 
 
Thanks, 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
 

From: Elise Irwin <irwiner@auburn.edu>  
Sent: Thursday, July 18, 2019 3:17 PM 
To: Anderegg, Angela Segars <ARSEGARS@southernco.com> 
Subject: A couple of things.... 
 

 EXTERNAL MAIL: Caution Opening Links or Files  

Angie, Hope your summer is going well. I am writing to ask for the pre‐Green Plan temperature data that APC has. Let 
me know if you need something more formal than this to obtain those data. 
 
I am attaching a final report that Jason requested…it took me a while to find it. I will send it to him as well. 
 
Finally, this link takes you to our Open File Report on the AMP. Let me know if you have questions before our meeting 
on August 22 (I am assuming that it is still on). I wasn’t sure if you were aware of the publication. 
 
https://pubs.er.usgs.gov/publication/ofr20191026 [pubs.er.usgs.gov] 
 
Thanks and let me know if you have any questions or concerns, 
elise  
 

¸.·´¯`·.´¯`·.¸¸.·´¯`·.¸><((((o> 
Elise R. Irwin, Ph.D. 
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USGS, Alabama Cooperative Fish & Wildlife Research Unit 
Auburn University 
119 Swingle Hall 
Auburn, Alabama 36849 
334.844.9190 
 



Level logger information
APC Harris Relicensing
Mon 10/14/2019 6:34 PM
To:  'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>
Bcc  damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; 
steve.bryant@dcnr.alabama.gov <steve.bryant@dcnr.alabama.gov>; stan.cook@dcnr.alabama.gov 
<stan.cook@dcnr.alabama.gov>; taconya.goar@dcnr.alabama.gov <taconya.goar@dcnr.alabama.gov>; 
chris.greene@dcnr.alabama.gov <chris.greene@dcnr.alabama.gov>; keith.henderson@dcnr.alabama.gov 
<keith.henderson@dcnr.alabama.gov>; mike.holley@dcnr.alabama.gov <mike.holley@dcnr.alabama.gov>; 
evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>; brian.atkins@adeca.alabama.gov 
<brian.atkins@adeca.alabama.gov>; tom.littlepage@adeca.alabama.gov <tom.littlepage@adeca.alabama.gov>; 
jhaslbauer@adem.alabama.gov <jhaslbauer@adem.alabama.gov>; cljohnson@adem.alabama.gov 
<cljohnson@adem.alabama.gov>; mlen@adem.alabama.gov <mlen@adem.alabama.gov>; fal@adem.alabama.gov 
<fal@adem.alabama.gov>; djmoore@adem.alabama.gov <djmoore@adem.alabama.gov>; 
arsegars@southernco.com <arsegars@southernco.com>; dkanders@southernco.com 
<dkanders@southernco.com>; jefbaker@southernco.com <jefbaker@southernco.com>; jcarlee@southernco.com 
<jcarlee@southernco.com>; kechandl@southernco.com <kechandl@southernco.com>; mcoker@southernco.com 
<mcoker@southernco.com>; cggoodma@southernco.com <cggoodma@southernco.com>; 
sgraham@southernco.com <sgraham@southernco.com>; ammcvica@southernco.com 
<ammcvica@southernco.com>; tlmills@southernco.com <tlmills@southernco.com>; cmnix@southernco.com 
<cmnix@southernco.com>; kodom@southernco.com <kodom@southernco.com>; alpeeple@southernco.com 
<alpeeple@southernco.com>; dpreston@southernco.com <dpreston@southernco.com>; 
scsmith@southernco.com <scsmith@southernco.com>; twstjohn@southernco.com <twstjohn@southernco.com>; 
cchaffin@alabamarivers.org <cchaffin@alabamarivers.org>; clowry@alabamarivers.org 
<clowry@alabamarivers.org>; gjobsis@americanrivers.org <gjobsis@americanrivers.org>; kmo0025@auburn.edu 
<kmo0025@auburn.edu>; devridr@auburn.edu <devridr@auburn.edu>; irwiner@auburn.edu 
<irwiner@auburn.edu>; wrighr2@aces.edu <wrighr2@aces.edu>; lgallen@balch.com <lgallen@balch.com>; 
jhancock@balch.com <jhancock@balch.com>; allan.creamer@ferc.gov <allan.creamer@ferc.gov>; 
rachel.mcnamara@ferc.gov <rachel.mcnamara@ferc.gov>; sarah.salazar@ferc.gov <sarah.salazar@ferc.gov>; 
monte.terhaar@ferc.gov <monte.terhaar@ferc.gov>; gene@wedoweelakehomes.com 
<gene@wedoweelakehomes.com>; kate.cosnahan@kleinschmidtgroup.com 
<kate.cosnahan@kleinschmidtgroup.com>; colin.dinken@kleinschmidtgroup.com 
<colin.dinken@kleinschmidtgroup.com>; amanda.fleming@kleinschmidtgroup.com 
<amanda.fleming@kleinschmidtgroup.com>; chris.goodell@kleinschmidtgroup.com 
<chris.goodell@kleinschmidtgroup.com>; henry.mealing@kleinschmidtgroup.com 
<henry.mealing@kleinschmidtgroup.com>; jason.moak@kleinschmidtgroup.com 
<jason.moak@kleinschmidtgroup.com>; kelly.schaeffer@kleinschmidtgroup.com 
<kelly.schaeffer@kleinschmidtgroup.com>; jessecunningham@msn.com <jessecunningham@msn.com>; 
mdollar48@gmail.com <mdollar48@gmail.com>; drheinzen@charter.net <drheinzen@charter.net>; 
sforehand@russelllands.com <sforehand@russelllands.com>; 1942jthompson420@gmail.com 
<1942jthompson420@gmail.com>; nancyburnes@centurylink.net <nancyburnes@centurylink.net>; 
sandnfrench@gmail.com <sandnfrench@gmail.com>; lgarland68@aol.com <lgarland68@aol.com>; 
rbmorris222@gmail.com <rbmorris222@gmail.com>; Ira Parsons (irapar@centurytel.net) <irapar@centurytel.net>; 
mitchell.reid@tnc.org <mitchell.reid@tnc.org>; richardburnes3@gmail.com <richardburnes3@gmail.com>; 
eilandfarm@aol.com <eilandfarm@aol.com>; athall@fujifilm.com <athall@fujifilm.com>; ebt.drt@numail.org 
<ebt.drt@numail.org>; georgettraylor@centurylink.net <georgettraylor@centurylink.net>; 
beckyrainwater1@yahoo.com <beckyrainwater1@yahoo.com>; dbronson@charter.net <dbronson@charter.net>; 
wmcampbell218@gmail.com <wmcampbell218@gmail.com>; jec22641@aol.com <jec22641@aol.com>; 
sonjaholloman@gmail.com <sonjaholloman@gmail.com>; butchjackson60@gmail.com 
<butchjackson60@gmail.com>; donnamat@aol.com <donnamat@aol.com>; goxford@centurylink.net 
<goxford@centurylink.net>; mhpwedowee@gmail.com <mhpwedowee@gmail.com>; jerrelshell@gmail.com 
<jerrelshell@gmail.com>; bsmith0253@gmail.com <bsmith0253@gmail.com>; inspector_003@yahoo.com 
<inspector_003@yahoo.com>; paul.trudine@gmail.com <paul.trudine@gmail.com>; lindastone2012@gmail.com 
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<lindastone2012@gmail.com>; granddadth@windstream.net <granddadth@windstream.net>; 
trayjim@bellsouth.net <trayjim@bellsouth.net>; straylor426@bellsouth.net <straylor426@bellsouth.net>; 
robert.a.allen@usace.army.mil <robert.a.allen@usace.army.mil>; randall.b.harvey@usace.army.mil 
<randall.b.harvey@usace.army.mil>; james.e.hathorn.jr@sam.usace.army.mil 
<james.e.hathorn.jr@sam.usace.army.mil>; lewis.c.sumner@usace.army.mil <lewis.c.sumner@usace.army.mil>; 
jonas.white@usace.army.mil <jonas.white@usace.army.mil>; gordon.lisa-perras@epa.gov <gordon.lisa-
perras@epa.gov>; holliman.daniel@epa.gov <holliman.daniel@epa.gov>; jennifer_grunewald@fws.gov 
<jennifer_grunewald@fws.gov>; jeff_powell@fws.gov <jeff_powell@fws.gov>; jeff_duncan@nps.gov 
<jeff_duncan@nps.gov>; amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; 
chris.greene@dcnr.alabama.gov <chris.greene@dcnr.alabama.gov>; damon.abernethy@dcnr.alabama.gov 
<damon.abernethy@dcnr.alabama.gov>; evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>; 
keith.henderson@dcnr.alabama.gov <keith.henderson@dcnr.alabama.gov>; mike.holley@dcnr.alabama.gov 
<mike.holley@dcnr.alabama.gov>; stan.cook@dcnr.alabama.gov <stan.cook@dcnr.alabama.gov>; 
steve.bryant@dcnr.alabama.gov <steve.bryant@dcnr.alabama.gov>; taconya.goar@dcnr.alabama.gov 
<taconya.goar@dcnr.alabama.gov>; ken.wills@jcdh.org <ken.wills@jcdh.org>; arsegars@southernco.com 
<arsegars@southernco.com>; ammcvica@southernco.com <ammcvica@southernco.com>; 
dkanders@southernco.com <dkanders@southernco.com>; jcarlee@southernco.com <jcarlee@southernco.com>; 
jefbaker@southernco.com <jefbaker@southernco.com>; kechandl@southernco.com 
<kechandl@southernco.com>; tlmills@southernco.com <tlmills@southernco.com>; cggoodma@southernco.com 
<cggoodma@southernco.com>; clowry@alabamarivers.org <clowry@alabamarivers.org>; 
cchaffin@alabamarivers.org <cchaffin@alabamarivers.org>; gjobsis@americanrivers.org 
<gjobsis@americanrivers.org>; devridr@auburn.edu <devridr@auburn.edu>; irwiner@auburn.edu 
<irwiner@auburn.edu>; kmo0025@auburn.edu <kmo0025@auburn.edu>; wrighr2@aces.edu 
<wrighr2@aces.edu>; jhancock@balch.com <jhancock@balch.com>; lgallen@balch.com <lgallen@balch.com>; 
chrisoberholster@birminghamaudubon.org <chrisoberholster@birminghamaudubon.org>; sarah.salazar@ferc.gov 
<sarah.salazar@ferc.gov>; allan.creamer@ferc.gov <allan.creamer@ferc.gov>; rachel.mcnamara@ferc.gov 
<rachel.mcnamara@ferc.gov>; monte.terhaar@ferc.gov <monte.terhaar@ferc.gov>; 
amanda.fleming@kleinschmidtgroup.com <amanda.fleming@kleinschmidtgroup.com>; 
colin.dinken@kleinschmidtgroup.com <colin.dinken@kleinschmidtgroup.com>; 
henry.mealing@kleinschmidtgroup.com <henry.mealing@kleinschmidtgroup.com>; 
jason.moak@kleinschmidtgroup.com <jason.moak@kleinschmidtgroup.com>; 
kate.cosnahan@kleinschmidtgroup.com <kate.cosnahan@kleinschmidtgroup.com>; 
kelly.schaeffer@kleinschmidtgroup.com <kelly.schaeffer@kleinschmidtgroup.com>; sforehand@russelllands.com 
<sforehand@russelllands.com>; lgarland68@aol.com <lgarland68@aol.com>; pace.wilber@noaa.gov 
<pace.wilber@noaa.gov>; mitchell.reid@tnc.org <mitchell.reid@tnc.org>; donnamat@aol.com 
<donnamat@aol.com>; trayjim@bellsouth.net <trayjim@bellsouth.net>; mhpwedowee@gmail.com 
<mhpwedowee@gmail.com>; straylor426@bellsouth.net <straylor426@bellsouth.net>; triciastearns@gmail.com 
<triciastearns@gmail.com>; wmcampbell218@gmail.com <wmcampbell218@gmail.com>; 
holliman.daniel@epa.gov <holliman.daniel@epa.gov>; decker.chris@epa.gov <decker.chris@epa.gov>; 
bill_pearson@fws.gov <bill_pearson@fws.gov>; evan_collins@fws.gov <evan_collins@fws.gov>; 
jeff_powell@fws.gov <jeff_powell@fws.gov>; jennifer_grunewald@fws.gov <jennifer_grunewald@fws.gov>; 
jeff_duncan@nps.gov <jeff_duncan@nps.gov>
Good afternoon,

There have several questions at recent HAT meetings about the location of the level loggers that are 
collecting elevation and temperature data that will be used in several of the relicensing studies. For 
your information, here is a link to a map that shows the locations of the 20 level logger monitors: 
Level Logger Locations. This link will also be placed under HATs 1 and 3 on the Harris relicensing 
website, www.harrisrelicensing.com.  

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
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arsegars@southernco.com
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Harris Relicensing Progress Update

APC Harris Relicensing
Wed 10/30/2019 5:39 PM

To:  APC Harris Relicensing <g2apchr@southernco.com>
Cc:  1942jthompson420@gmail.com <1942jthompson420@gmail.com>; 9sling@charter.net <9sling@charter.net>; 
abby@cleburnecountychamber.com <abby@cleburnecountychamber.com>; alcondir@aol.com 
<alcondir@aol.com>; allan.creamer@ferc.gov <allan.creamer@ferc.gov>; Peeples, Alan L. 
<ALPEEPLE@southernco.com>; Amanda Fleming <amanda.fleming@kleinschmidtgroup.com>; McBride, Amanda 
<amanda.mcbride@ahc.alabama.gov>; amccartn@blm.gov <amccartn@blm.gov>; McVicar, Ashley M 
<AMMcVica@southernco.com>; amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; 
andrew.nix@dcnr.alabama.gov <andrew.nix@dcnr.alabama.gov>; anthony_ford@fws.gov 
<anthony_ford@fws.gov>; Anderegg, Angela Segars <ARSEGARS@southernco.com>; athall@fujifilm.com 
<athall@fujifilm.com>; aubie84@yahoo.com <aubie84@yahoo.com>; awhorton@corblu.com 
<awhorton@corblu.com>; bart_roby@msn.com <bart_roby@msn.com>; baxterchip@yahoo.com 
<baxterchip@yahoo.com>; bboozer6@gmail.com <bboozer6@gmail.com>; bdavis081942@gmail.com 
<bdavis081942@gmail.com>; beckyrainwater1@yahoo.com <beckyrainwater1@yahoo.com>; 
bill_pearson@fws.gov <bill_pearson@fws.gov>; bill-baker@cherokee.org <bill-baker@cherokee.org>; 
blacklake20@gmail.com <blacklake20@gmail.com>; blm_es_inquiries@blm.gov <blm_es_inquiries@blm.gov>; 
bob.stone@smimail.net <bob.stone@smimail.net>; bradandsue795@gmail.com <bradandsue795@gmail.com>; 
bradfordt71@gmail.com <bradfordt71@gmail.com>; brian.atkins@adeca.alabama.gov 
<brian.atkins@adeca.alabama.gov>; bruce.bradford@forestry.alabama.gov 
<bruce.bradford@forestry.alabama.gov>; bsmith0253@gmail.com <bsmith0253@gmail.com>; 
butchjackson60@gmail.com <butchjackson60@gmail.com>; bwhaley@randolphcountyeda.com 
<bwhaley@randolphcountyeda.com>; carolbuggknight@hotmail.com <carolbuggknight@hotmail.com>; 
cchaffin@alabamarivers.org <cchaffin@alabamarivers.org>; celestine.bryant@actribe.org 
<celestine.bryant@actribe.org>; cengstrom@centurytel.net <cengstrom@centurytel.net>; ceo@jcchamber.com 
<ceo@jcchamber.com>; Goodman, Chris G. <CGGOODMA@SOUTHERNCO.COM>; cgnav@uscg.mil 
<cgnav@uscg.mil>; chandlermary937@gmail.com <chandlermary937@gmail.com>; chiefknight2002@yahoo.com 
<chiefknight2002@yahoo.com>; chimneycove@gmail.com <chimneycove@gmail.com>; Chris Goodell 
<chris.goodell@kleinschmidtgroup.com>; chris.greene@dcnr.alabama.gov <chris.greene@dcnr.alabama.gov>; 
chris.smith@dcnr.alabama.gov <chris.smith@dcnr.alabama.gov>; chrisoberholster@birminghamaudubon.org 
<chrisoberholster@birminghamaudubon.org>; chuckdenman@hotmail.com <chuckdenman@hotmail.com>; 
clark.maria@epa.gov <clark.maria@epa.gov>; claychamber@gmail.com <claychamber@gmail.com>; 
clint.lloyd@auburn.edu <clint.lloyd@auburn.edu>; cljohnson@adem.alabama.gov 
<cljohnson@adem.alabama.gov>; clowry@alabamarivers.org <clowry@alabamarivers.org>; Nix, Christy M. 
<CMNix@southernco.com>; coetim@aol.com <coetim@aol.com>; Colin Dinken 
<colin.dinken@kleinschmidtgroup.com>; commissionerwatts@yahoo.com <commissionerwatts@yahoo.com>; 
cooper.jamal@epa.gov <cooper.jamal@epa.gov>; coty.brown@alea.gov <coty.brown@alea.gov>; 
craig.litteken@usace.army.mil <craig.litteken@usace.army.mil>; crystal.davis@adeca.alabama.gov 
<crystal.davis@adeca.alabama.gov>; crystal@hunterbend.com <crystal@hunterbend.com>; 
crystal@lakewedoweedocks.com <crystal@lakewedoweedocks.com>; dalerose120@yahoo.com 
<dalerose120@yahoo.com>; damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; 
dbronson@charter.net <dbronson@charter.net>; dcnr.wffdirector@dcnr.alabama.gov 
<dcnr.wffdirector@dcnr.alabama.gov>; decker.chris@epa.gov <decker.chris@epa.gov>; devridr@auburn.edu 
<devridr@auburn.edu>; dfarr@randolphcountyalabama.gov <dfarr@randolphcountyalabama.gov>; 
dhayba@usgs.gov <dhayba@usgs.gov>; djmoore@adem.alabama.gov <djmoore@adem.alabama.gov>; 
Anderson, Dave <DKANDERS@SOUTHERNCO.COM>; Moore, Donald L. <DOLMOORE@southernco.com>; 
donnamatthews2014@gmail.com <donnamatthews2014@gmail.com>; doug.deaton@dcnr.alabama.gov 
<doug.deaton@dcnr.alabama.gov>; Preston, David <DPRESTON@southernco.com>; drheinzen@charter.net 
<drheinzen@charter.net>; ebt.drt@numail.org <ebt.drt@numail.org>; eilandfarm@aol.com 
<eilandfarm@aol.com>; el.brannon@yahoo.com <el.brannon@yahoo.com>; elizabeth-toombs@cherokee.org 
<elizabeth-toombs@cherokee.org>; emathews@aces.edu <emathews@aces.edu>; eric.sipes@ahc.alabama.gov 
<eric.sipes@ahc.alabama.gov>; evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>; 
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evan_collins@fws.gov <evan_collins@fws.gov>; eveham75@gmail.com <eveham75@gmail.com>; 
fal@adem.alabama.gov <fal@adem.alabama.gov>; fredcanoes@aol.com <fredcanoes@aol.com>; 
gardenergirl04@yahoo.com <gardenergirl04@yahoo.com>; garyprice@centurytel.net <garyprice@centurytel.net>; 
gene@wedoweelakehomes.com <gene@wedoweelakehomes.com>; georgettraylor@centurylink.net 
<georgettraylor@centurylink.net>; gerryknight77@gmail.com <gerryknight77@gmail.com>; Horn, George F. 
<GFHORN@southernco.com>; gjobsis@americanrivers.org <gjobsis@americanrivers.org>; 
gld@adem.alabama.gov <gld@adem.alabama.gov>; glea@wgsarrell.com <glea@wgsarrell.com>; gordon.lisa-
perras@epa.gov <gordon.lisa-perras@epa.gov>; goxford@centurylink.net <goxford@centurylink.net>; 
granddadth@windstream.net <granddadth@windstream.net>; harry.merrill47@gmail.com 
<harry.merrill47@gmail.com>; helen.greer@att.net <helen.greer@att.net>; 
henry.mealing@kleinschmidtgroup.com <henry.mealing@kleinschmidtgroup.com>; holliman.daniel@epa.gov 
<holliman.daniel@epa.gov>; info@aeconline.com <info@aeconline.com>; info@tunica.org <info@tunica.org>; 
inspector_003@yahoo.com <inspector_003@yahoo.com>; irapar@centurytel.net <irapar@centurytel.net>; 
irwiner@auburn.edu <irwiner@auburn.edu>; j35sullivan@blm.gov <j35sullivan@blm.gov>; 
james.e.hathorn.jr@sam.usace.army.mil <james.e.hathorn.jr@sam.usace.army.mil>; Jason Moak 
<jason.moak@kleinschmidtgroup.com>; jcandler7@yahoo.com <jcandler7@yahoo.com>; Carlee, Jason 
<JCARLEE@southernco.com>; jec22641@aol.com <jec22641@aol.com>; jeddins@achp.gov <jeddins@achp.gov>; 
Baker, Jeffery L. <JEFBAKER@southernco.com>; jeff_duncan@nps.gov <jeff_duncan@nps.gov>; 
jeff_powell@fws.gov <jeff_powell@fws.gov>; jennifer.l.jacobson@usace.army.mil 
<jennifer.l.jacobson@usace.army.mil>; jennifer_grunewald@fws.gov <jennifer_grunewald@fws.gov>; 
jerrelshell@gmail.com <jerrelshell@gmail.com>; jessecunningham@msn.com <jessecunningham@msn.com>; 
Crew, James F. <JFCREW@southernco.com>; Hancock, Jim (Balch) <jhancock@balch.com>; jharjo@alabama-
quassarte.org <jharjo@alabama-quassarte.org>; jhaslbauer@adem.alabama.gov 
<jhaslbauer@adem.alabama.gov>; jhouser@osiny.org <jhouser@osiny.org>; jkwdurham@gmail.com 
<jkwdurham@gmail.com>; jlowe@alabama-quassarte.org <jlowe@alabama-quassarte.org>; Yerby, Joshua 
Newton <JNYERBY@SOUTHERNCO.COM>; joan.e.zehrt@usace.army.mil <joan.e.zehrt@usace.army.mil>; 
john.free@psc.alabama.gov <john.free@psc.alabama.gov>; johndiane@sbcglobal.net <johndiane@sbcglobal.net>; 
jonas.white@usace.army.mil <jonas.white@usace.army.mil>; josh.benefield@forestry.alabama.gov 
<josh.benefield@forestry.alabama.gov>; jpsparrow@att.net <jpsparrow@att.net>; Rasberry, Jennifer S. 
<JSRASBER@southernco.com>; Lowry, Jacki-Lyn Thacker <JTHACKER@SOUTHERNCO.COM>; 
jthroneberry@tnc.org <jthroneberry@tnc.org>; judymcrealtor@gmail.com <judymcrealtor@gmail.com>; 
karen.brunso@chickasaw.net <karen.brunso@chickasaw.net>; Kate Cosnahan 
<Kate.Cosnahan@Kleinschmidtgroup.com>; kcarleton@choctaw.org <kcarleton@choctaw.org>; Chandler, Keith 
Edward <KECHANDL@SOUTHERNCO.COM>; keith.gauldin@dcnr.alabama.gov 
<keith.gauldin@dcnr.alabama.gov>; keith.henderson@dcnr.alabama.gov <keith.henderson@dcnr.alabama.gov>; 
Kelly Schaeffer <kelly.schaeffer@kleinschmidtgroup.com>; ken.wills@jcdh.org <ken.wills@jcdh.org>; 
kenbarnes01@yahoo.com <kenbarnes01@yahoo.com>; kenneth.boswell@adeca.alabama.gov 
<kenneth.boswell@adeca.alabama.gov>; kmhunt@maxxsouth.net <kmhunt@maxxsouth.net>; 
kmo0025@auburn.edu <kmo0025@auburn.edu>; Odom, Kenneth <KODOM@SOUTHERNCO.COM>; 
kpritchett@ukb-nsn.gov <kpritchett@ukb-nsn.gov>; kristina.mullins@usace.army.mil 
<kristina.mullins@usace.army.mil>; lakewedoweedocks@gmail.com <lakewedoweedocks@gmail.com>; 
leeanne.wofford@ahc.alabama.gov <leeanne.wofford@ahc.alabama.gov>; leon.m.cromartie@usace.army.mil 
<leon.m.cromartie@usace.army.mil>; leopoldo_miranda@fws.gov <leopoldo_miranda@fws.gov>; 
lewis.c.sumner@usace.army.mil <lewis.c.sumner@usace.army.mil>; Allen, Leslie G. (Balch) <lgallen@balch.com>; 
lgarland68@aol.com <lgarland68@aol.com>; lindastone2012@gmail.com <lindastone2012@gmail.com>; 
llangley@coushattatribela.org <llangley@coushattatribela.org>; lovvornt@randolphcountyalabama.gov 
<lovvornt@randolphcountyalabama.gov>; Winston, Laura Stephens <LSWINSTO@SOUTHERNCO.COM>; 
lth0002@auburn.edu <lth0002@auburn.edu>; mark@americanwhitewater.org <mark@americanwhitewater.org>; 
matt.brooks@alea.gov <matt.brooks@alea.gov>; matthias_laschet@fws.gov <matthias_laschet@fws.gov>; 
mayo.lydia@epa.gov <mayo.lydia@epa.gov>; Coker, Mary Paulette <MCOKER@southernco.com>; 
mcw0061@aces.edu <mcw0061@aces.edu>; mdollar48@gmail.com <mdollar48@gmail.com>; 
meredith.h.ladart@usace.army.mil <meredith.h.ladart@usace.army.mil>; mhpwedowee@gmail.com 
<mhpwedowee@gmail.com>; mhunter@alabamarivers.org <mhunter@alabamarivers.org>; 
michael.w.creswell@usace.army.mil <michael.w.creswell@usace.army.mil>; midwaytreasures@bellsouth.net 
<midwaytreasures@bellsouth.net>; mike.holley@dcnr.alabama.gov <mike.holley@dcnr.alabama.gov>; 
militscher.chris@epa.gov <militscher.chris@epa.gov>; mitchell.reid@tnc.org <mitchell.reid@tnc.org>; 
mlen@adem.alabama.gov <mlen@adem.alabama.gov>; mnedd@blm.gov <mnedd@blm.gov>; 
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monte.terhaar@ferc.gov <monte.terhaar@ferc.gov>; mooretn@auburn.edu <mooretn@auburn.edu>; 
mprandolph@gmail.com <mprandolph@gmail.com>; nancyburnes@centurylink.net 
<nancyburnes@centurylink.net>; nanferebee@juno.com <nanferebee@juno.com>; orr.chauncey@epa.gov 
<orr.chauncey@epa.gov>; pace.wilber@noaa.gov <pace.wilber@noaa.gov>; partnersinfo@wwfus.org 
<partnersinfo@wwfus.org>; patti.powell@dcnr.alabama.gov <patti.powell@dcnr.alabama.gov>; patty@ten-o.com 
<patty@ten-o.com>; paul.trudine@gmail.com <paul.trudine@gmail.com>; ptrammell@reddyice.com 
<ptrammell@reddyice.com>; publicaffairs@doc.gov <publicaffairs@doc.gov>; rachel.mcnamara@ferc.gov 
<rachel.mcnamara@ferc.gov>; RaeLynn Butler <raebutler@mcn-nsn.gov>; rancococ@teleclipse.net 
<rancococ@teleclipse.net>; randall.b.harvey@usace.army.mil <randall.b.harvey@usace.army.mil>; 
randy@randyrogerslaw.com <randy@randyrogerslaw.com>; randy@wedoweemarine.com 
<randy@wedoweemarine.com>; rbmorris222@gmail.com <rbmorris222@gmail.com>; rcodydeal@hotmail.com 
<rcodydeal@hotmail.com>; reuteem@auburn.edu <reuteem@auburn.edu>; richardburnes3@gmail.com 
<richardburnes3@gmail.com>; rick.oates@forestry.alabama.gov <rick.oates@forestry.alabama.gov>; 
rickmcwhorter723@icloud.com <rickmcwhorter723@icloud.com>; rifraft2@aol.com <rifraft2@aol.com>; 
rjdavis8346@gmail.com <rjdavis8346@gmail.com>; robert.a.allen@usace.army.mil 
<robert.a.allen@usace.army.mil>; roger.mcneil@noaa.gov <roger.mcneil@noaa.gov>; ron@lakewedowee.org 
<ron@lakewedowee.org>; rosoweka@mcn-nsn.gov <rosoweka@mcn-nsn.gov>; russtown@nc-cherokee.com 
<russtown@nc-cherokee.com>; ryan.prince@forestry.alabama.gov <ryan.prince@forestry.alabama.gov>; 
sabrinawood@live.com <sabrinawood@live.com>; sandnfrench@gmail.com <sandnfrench@gmail.com>; 
sarah.salazar@ferc.gov <sarah.salazar@ferc.gov>; sbryan@pci-nsn.gov <sbryan@pci-nsn.gov>; Smith, Sheila C. 
<SCSMITH@southernco.com>; section106@mcn-nsn.gov <section106@mcn-nsn.gov>; 
sforehand@russelllands.com <sforehand@russelllands.com>; Graham, Stacey A. 
<SGRAHAM@SOUTHERNCO.COM>; sherry.bradley@adph.state.al.us <sherry.bradley@adph.state.al.us>; 
sidney.hare@gmail.com <sidney.hare@gmail.com>; simsthe@aces.edu <simsthe@aces.edu>; 
snelson@nelsonandco.com <snelson@nelsonandco.com>; sonjaholloman@gmail.com 
<sonjaholloman@gmail.com>; stan.cook@dcnr.alabama.gov <stan.cook@dcnr.alabama.gov>; 
steve.bryant@dcnr.alabama.gov <steve.bryant@dcnr.alabama.gov>; stewartjack12@bellsouth.net 
<stewartjack12@bellsouth.net>; straylor426@bellsouth.net <straylor426@bellsouth.net>; 
sueagnew52@yahoo.com <sueagnew52@yahoo.com>; taconya.goar@dcnr.alabama.gov 
<taconya.goar@dcnr.alabama.gov>; tcjabattise@actribe.org <tcjabattise@actribe.org>; tdadunaway@gmail.com 
<tdadunaway@gmail.com>; thpo@pci-nsn.gov <thpo@pci-nsn.gov>; thpo@tttown.org <thpo@tttown.org>; 
timguffie@jcch.net <timguffie@jcch.net>; tlamberth@russelllands.com <tlamberth@russelllands.com>; Mills, Tina 
L. <tlmills@southernco.com>; tom.diggs@ung.edu <tom.diggs@ung.edu>; tom.lettieri47@gmail.com 
<tom.lettieri47@gmail.com>; tom.littlepage@adeca.alabama.gov <tom.littlepage@adeca.alabama.gov>; Freeman, 
Tina P. <TPFREEMA@southernco.com>; trayjim@bellsouth.net <trayjim@bellsouth.net>; triciastearns@gmail.com 
<triciastearns@gmail.com>; St. John, Thomas W. <TWSTJOHN@southernco.com>; variscom506@gmail.com 
<variscom506@gmail.com>; walker.mary@epa.gov <walker.mary@epa.gov>; william.puckett@swcc.alabama.gov 
<william.puckett@swcc.alabama.gov>; wmcampbell218@gmail.com <wmcampbell218@gmail.com>; 
wrighr2@aces.edu <wrighr2@aces.edu>; Gardner, William S. <WSGARDNE@southernco.com>; Anderson, Wesley 
Taylor <WTANDERS@SOUTHERNCO.COM>

Harris Relicensing stakeholders,

In the Harris Project Final Study Plans, filed with FERC on May 13, 2019,  Alabama Power agreed to file 
voluntary Progress Updates with FERC in October 2019 and October 2020. The purpose of the 
Progress Update is to ensure that stakeholders and FERC can review the study progress to date and 
plan for future reports, meetings, and overall relicensing activities. This is a voluntary action that is 
not required under the ILP. Alabama Power has filed the October 2019 Progress Update with FERC 
and posted it to the Harris Project relicensing website: www.harrisrelicensing.com 
[harrisrelicensing.com] (in the Relicensing Documents folder).

Thanks,

Angie Anderegg
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600 North 18th Street 

Hydro Services 16N-8180 

Birmingham, AL  35203 

205 257 2251 tel 

arsegars@southernco.com 

October 30, 2019 

 

VIA ELECTRONIC FILING 

 

Project No. 2628-065 

R.L. Harris Hydroelectric Project 

Progress Update 

 

Ms. Kimberly D. Bose 

Secretary 

Federal Energy Regulatory Commission 

888 First Street N. 

Washington, DC  20426 

 

Dear Secretary Bose, 

 
Alabama Power Company (Alabama Power) is the Federal Energy Regulatory Commission (FERC) 
licensee for the R.L. Harris Hydroelectric Project (Harris Project) (FERC No. 2628). On March 13, 2019, 
Alabama Power filed 10 study plans for FERC approval as part of the Integrated Licensing Process for the 
Harris Project. On April 12, 2019, FERC approved Alabama Power’s study plans with FERC modifications. 
Alabama Power filed the Final Study Plans with FERC on May 13, 2019 and posted the Final Study Plans 
to the Harris Project relicensing website at www.harrisrelicensing.com. 
 
As part of the May 13, 2019 filing, Alabama Power recognized the complexity of tracking the 10 relicensing 
studies and committed to filing a voluntary Progress Update with FERC in October 2019 and October 2020. 
The purpose of this Progress Update (Attachment A) is to ensure that stakeholders and FERC can review 
the study progress to date and plan for future reports, meetings, and overall relicensing activities. This is a 
voluntary action that is not required under the ILP. Alabama Power will post this Progress Update to the 
Harris Project relicensing website. The Harris Action Team distribution lists are included as Attachment B. 
 
If there are any questions concerning this filing, please contact me at arsegars@southernco.com or 205-

257-2251. 

 

Sincerely, 

 
Angie Anderegg 

Harris Relicensing Project Manager 

 

Attachments (2) 
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ALABAMA POWER COMPANY 
BIRMINGHAM, ALABAMA 

 
R. L. HARRIS HYDROELECTRIC PROJECT 

FERC NO. 2628 
 

PROGRESS UPDATE  
 

1.0 INTRODUCTION 

Alabama Power Company (Alabama Power) is the Federal Energy Regulatory Commission 

(FERC) licensee for the R.L. Harris Hydroelectric Project (Harris Project) (FERC No. 2628). On 

June 1, 2018, Alabama Power filed a Pre-Application Document and began the Integrated 

Licensing Process (ILP) for the Harris Project1.  

On November 13, 2018, Alabama Power filed ten proposed study plans for the Harris Project. 

FERC issued a Study Plan Determination on April 12, 2019, which included FERC staff 

recommendations. Alabama Power incorporated FERC’s recommendations and filed the Final 

Study Plans with FERC on May 13, 20192. Based upon FERC’s prior comments and as part of 

the Final Study Plans, Alabama Power incorporated within each study plan’s schedule a 

milestone to file a voluntary Progress Update in October 2019 and October 2020. This Progress 

Update is designed to inform stakeholders and FERC of the study progress, future reports, Harris 

Action Team (HAT) meetings, and overall relicensing activities. A summary of the Harris 

Project relicensing activities follows in Section 2 to Section 7 of this report. 

  

                                                 
1 Accession No. 20180601-5125 

2 Accession No. 20190513-5093 
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2.0 HAT 1 – PROJECT OPERATIONS 

2.1 DOWNSTREAM RELEASE ALTERNATIVES STUDY PLAN  

 Alabama Power deployed 20 level loggers and has collected bathymetry data in the 
Tallapoosa River needed for the HEC-RAS modeling. 

 Alabama Power held a HAT 1 meeting on September 11, 2019, to discuss the models 
used in the Downstream Release Alternatives Study Plan and status of the modeling 
analysis. 

 Alabama Power posted the September 11, 2019 HAT 1 meeting summary on the Harris 
Relicensing website at www.harrisrelicensing.com. 

 Beginning in November 2019, Alabama Power will download the level logger data and 
complete the HEC-RAS model. 

 In accordance with the FERC approved study plan, Alabama Power will host a HAT 1 
meeting to present initial model results in February/March 2020. 

 
2.2 OPERATING CURVE CHANGE FEASIBILITY ANALYSIS STUDY PLAN  

 Alabama Power hosted a HAT 1 meeting on September 11, 2019, to discuss the models, 
methods, and model inputs and outputs (how the model will be used) for the Operating 
Curve Change Feasibility Analysis. 

 Alabama Power posted the September 11, 2019 HAT 1 meeting summary on the Harris 
Relicensing website at www.harrisrelicensing.com. 

 Alabama Power is in the process of  modeling the four alternative winter operating curve 
elevations and will evaluate the effects on flood control, navigation, generation, drought 
operations, and Green Plan operations. 

 In accordance with the FERC approved study plan, Alabama Power will host a HAT 1 
meeting to present initial model results in February/March 2020. 
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3.0 HAT 2 – WATER QUALITY AND USE 

3.1 EROSION AND SEDIMENTATION STUDY PLAN  

 Alabama Power distributed an email on May 1, 2019 to HAT 2 members requesting any 
locations of additional areas of erosion and sedimentation concerns on Lake Harris and in 
the Tallapoosa River downstream of Harris Dam. Alabama Power did not receive any 
comments from stakeholders regarding additional areas of erosion and sedimentation 
concern. 

 Alabama Power held a HAT 2 meeting on September 11, 2019, where it presented GIS 
overlays and maps of the erosion and sedimentation sites that will be assessed when the 
reservoir level is at winter pool elevation. 

 Alabama Power posted the September 11th HAT 2 meeting summary and meeting 
materials, as well as a link to an online map with the locations of the identified erosion 
and sedimentation study sites, on the Harris Relicensing website at 
www.harrisrelicensing.com. 

 Following the September 11 HAT 2 meeting, a stakeholder requested, and Alabama 
Power agreed, to include one additional erosion site in the field assessment. 

 Trutta Environmental Solutions conducted a bank erosion susceptibility survey on the 
Tallapoosa River from the Harris Dam through Horseshoe Bend. Trutta Environmental 
Solutions is in the process of analyzing the data and preparing a report. 

 In November/December, Alabama Power will conduct the field assessment of the erosion 
and sedimentation areas. 

 In accordance with the FERC-approved study plan, Alabama Power will prepare and 
distribute a Draft Erosion and Sedimentation Study Report to HAT 2 in March 2020. 

 
3.2 WATER QUALITY STUDY PLAN  

 Alabama Power distributed an email on May 1, 2019, to HAT 2 members requesting 
locations of any additional areas of water quality concerns on Lake Harris. Alabama 
Power did not receive any comments from stakeholders regarding additional areas of 
water quality concern. 

 Alabama Power held a HAT 2 meeting on September 11, 2019, to provide an update on 
the Water Quality Study Plan. 

 Alabama Power posted the September 1, 2019 HAT 2 meeting summary on the Harris 
Relicensing website at www.harrisrelicensing.com. 

 Alabama Power is continuing to monitor temperature and dissolved oxygen in the tailrace 
and at a monitoring location approximately ½ mile downstream of Harris Dam through 
October 31, 2019. Additionally, Alabama Power will continue to collect monthly vertical 
water quality profiles in the forebay through October 31, 2019. 

 In accordance with the FERC-approved study plan, Alabama Power will distribute a 
Draft Water Quality Study Report to HAT 2 in March 2020. 
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4.0 HAT 3 – FISH AND WILDLIFE  

4.1 AQUATIC RESOURCES STUDY PLAN  

 Alabama Power is developing the desktop assessment of aquatic resources, per Task 4.1 
of the approved study plan. 

 Auburn University has identified several sources of existing information, per Task 4.2.1 
of the approved study plan. Where information is not available for a particular species, 
data for similar (surrogate species) may be used. 

 Auburn University has analyzed Pre and post Green Plan temperature data from the 
regulated reaches, per Task 4.2.2 of the approved study plan. Preliminary results of this 
analysis were presented to HAT 3 members on March 20, 2019. 

 Auburn University is collecting additional temperature data and analyzing all available 
temperature data on a sub-daily basis. 

 Alabama Power posted the March 20, 2019 HAT 3 meeting summary on the Harris 
Relicensing website at www.harrisrelicensing.com. 

 Auburn University has collected electrofishing samples in April, July, and September 
2019, per Task 4.2.3 of the approved study plan. Additional methods to increase catch 
rates for some target species are being explored. 

 Auburn University is performing analyses of age/growth and diet of target species 
collected during electrofishing, per Task 4.2.4 of the approved study plan. Individuals 
from target species collected during electrofishing are undergoing swim performance 
tests to determine active metabolic rates and static respirometry tests to assess to 
determine resting metabolic rates. 

 In accordance with the FERC approved study plan, Alabama Power will host a HAT 3 
meeting on progress to date in March 2020. 

 
4.2 DOWNSTREAM AQUATIC HABITAT STUDY PLAN  

 Alabama Power held a HAT 3 meeting on March 20, 2019, regarding the Downstream 
Aquatic Habitat Study Plan. 

 Alabama Power posted the March 20, 2019 HAT 3 meeting summary on the Harris 
Relicensing website at www.harrisrelicensing.com. 

 Alabama Power has deployed 20 level loggers and has collected approximately 90 
percent of the bathymetry data needed for modeling. 

 Alabama Power has completed the mesohabitat analysis for the study area. 

 In the next few months, Alabama Power will collect the remaining bathymetry data and 
download data (i.e., elevation and temperature) collected by level loggers. 

 Alabama Power will complete the HEC-RAS modeling for habitat in Q4 2019 and Q1 
2020. 
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 In accordance with the FERC approved study plan, Alabama Power will host HAT 3 
progress meetings in November/December 2019 and February/March 2020. 

 
4.3 THREATENED AND ENDANGERED (T&E) SPECIES STUDY PLAN  

 Alabama Power held a HAT 3 meeting on August 27, 2019 regarding the T&E Species 
Study Plan. 

 Alabama Power posted the August 27, 2019 HAT 3 meeting summary on the Harris 
Relicensing website at www.harrisrelicensing.com. 

 Alabama Power developed GIS overlays of habitat information and developed maps to 
determine possible areas in the FERC-approved geographic scope where T&E species 
may occur. 

 Alabama Power is working with USFWS to determine where field verification surveys 
may be needed.  These surveys are tentatively scheduled to be conducted in Fall 2019. 

 In accordance with the FERC-approved study plan, Alabama Power will distribute a 
Draft T&E Study Report to HAT 3 in February 2020. 
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5.0 HAT 4 – PROJECT LANDS 

5.1 PROJECT LANDS EVALUATION STUDY PLAN  

 Alabama Power held a HAT 4 meeting on September 11, 2019, to review proposed land 
use changes, including lands to be added to the Project Boundary, lands to be removed 
from the Project Boundary, and proposed changes in land use classifications of existing 
Project lands. Alabama Power presented the proposed changes in GIS overlays. 

 Alabama Power posted the September 11, 2019 HAT 4 meeting summary on the Harris 
Relicensing website at www.harrisrelicensing.com. 

 Following the September 11, 2019 HAT 4 meeting, Alabama Power solicited feedback 
from HAT 4 on the Project Lands proposal. All stakeholder feedback will be considered 
in developing the final proposal. 

 During the spring and fall 2019, Samford University conducted a botanical inventory at 
Flat Rock Park.  

 In the next few months, Alabama Power will evaluate the Skyline property for Bobwhite 
quail habitat. 
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6.0 HAT 5 – RECREATION   

6.1 RECREATION EVALUATION STUDY PLAN  

 Alabama Power began collecting recreation use data on Lake Harris in March 2019 and 
downstream in the Tallapoosa River in May 2019. Alabama Power will continue 
collecting recreation use information through October 31 (downstream) and December 
2019 (Lake Harris). Data analysis will occur in Q1 2020. 

 Alabama Power is estimating the percent of usable shoreline structures at current 
operations and at each winter pool alternative using light detection and ranging (LiDAR) 
data of the shoreline and GPS coordinates of each shoreline structure. This information 
will be presented to HAT 5 in the Draft Recreation Report in June 2020. 

 Alabama Power conducted a Project recreation site inventory and condition assessment in 
October 2019.  

 Alabama Power will be conducting a downstream landowner survey in January 2020. 

 Alabama Power will host a HAT 5 meeting in March 2020 to provide an update on 
recreation data collection.  
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7.0 HAT 6 – CULTURAL RESOURCES  

7.1 CULTURAL RESOURCES PROGRAMMATIC AGREEMENT AND HISTORIC 

PROPERTIES MANAGEMENT PLAN STUDY PLAN  

 Alabama Power conducted HAT 6 meetings May 22 and July 9, 2019. 

 Alabama Power posted meeting summaries on the Harris relicensing website at 
www.harrisrelicensing.com 

 Alabama Power distributed Archeological Survey Reports and Alabama Historical 
Commission concurrence letters for surveys in the Harris Project Boundary, Harris 
Project Boundary shapefiles, and other relevant cultural resources information to 
participating tribes and the State Historic Preservation Office (SHPO) (May 2019). 

 In August 2019, Alabama Power distributed reports and images related to fish weirs in 
the Harris Project Boundary. Much of this information is sensitive in nature; therefore, 
Alabama Power limited the distribution to federal agencies and tribes. 

 Alabama Power posted July 9, 2019 meeting notes to the Harris Relicensing website at 
www.harrisrelicensing.com. 

 Alabama Power proposed a draft Historic Properties Management Plan outline (HPMP) 
to HAT 6 members on May 22, 2019. 

 Alabama Power is working to define the Area of Potential Effects (APE) and proposes 
that the APE include lands in the R.L. Harris FERC Project Boundary (Lake Harris and 
Skyline). In addition, Alabama Power is evaluating the area below Harris Dam through 
Horseshoe Bend to determine any effects of Project Operations on Cultural Resources3. 

 The next HAT 6 meeting will be held on November 6, 2019. The information to be 
discussed in this meeting is sensitive in nature; therefore, Alabama Power is limiting the 
participation to applicable state and federal agencies, and applicable tribes. At this 
meeting, Alabama Power plans to confirm the final determination of Lake Harris sites for 
further evaluation and review and confirm survey methods for additional cultural 
resources evaluations on Lake Harris and Skyline. In addition, Alabama Power will 
continue discussions on the HPMP and propose an Inadvertent Discovery Plan and 
Traditional Cultural Properties (TCP) Identification Plan outline. 

                                                 
3 While not included in the Harris Project APE, the geographic scope of the Cultural Resources Programmatic 
Agreement and Historic Properties Management Plan Study Plan extends to Horseshoe Bend. 

20191030-5053 FERC PDF (Unofficial) 10/30/2019 10:16:30 AM



 

 

Attachment B 
Harris Action Team Distribution Lists 

20191030-5053 FERC PDF (Unofficial) 10/30/2019 10:16:30 AM



HAT 1 ‐ Project Operations
Name Company

Damon Abernethy Alabama Department of Conservation and Natural Resources

Bob Allen U.S. Army Corps of Engineers

Brian Atkins Alabama Department of Economic and Community Affairs

Richard Bronson Stakeholder

Steve Bryant Alabama Department of Conservation and Natural Resources

Nancy Burnes Lake Wedowee Property Owners Association

Richard Burnes Property Owner

Matt and Ann Campbell Stakeholder

Curt Chaffin Alabama Rivers Alliance

Kristie Coffman Auburn University

Stan Cook Alabama Department of Conservation and Natural Resources

Allan Creamer Federal Energy Regulatory Commission

Doug & Jan Crisp Stakeholder

Gene Crouch Keller Williams Realty Group; Lake Wedowee

Jesse Cunningham Lake Martin HOBO

Dennis Devries Auburn University

Mike Dollar Lake Martin HOBO

Jeff Duncan U.S. National Park Service

Albert Eiland Property Owner

Steve Forehand Lake Martin Resource Association

Sylvia French Lake Wedowee Property Owners Association

Tom Garland Lake Wedowee Property Owners Association

Taconya Goar Alabama Department of Conservation and Natural Resources

Lisa Gordon U.S. Environmental Protection Agency

Chris Greene Alabama Department of Conservation and Natural Resources

Jennifer Grunewald U.S. Fish and Wildlife

Andrew Hall Property Owner

Randall Harvey U.S. Army Corps of Engineers

Jennifer Haslbauer Alabama Department of Environmental Management

James Hathorn U.S. Army Corps of Engineers

Dave Heinzen Lake Martin HOBO

Keith Henderson Alabama Department of Conservation and Natural Resources

Mike Holley Alabama Department of Conservation and Natural Resources

Dan Holliman U.S. Environmental Protection Agency

Sonja Holloman Stakeholder

Elise Irwin Auburn University

Butch Jackson Stakeholder

Gerrit Jobsis American Rivers

Chris Johnson Alabama Department of Environmental Management

Evan Lawrence Alabama Department of Conservation and Natural Resources

Michael Len Alabama Department of Environmental Management

Fred Leslie Alabama Department of Environmental Management

Tom Littlepage Alabama Department of Economic and Community Affairs

Cindy Lowry Alabama Rivers Alliance

Donna Matthews Stakeholder

Rachel McNamara Federal Energy Regulatory Commission
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HAT 1 ‐ Project Operations
Name Company

David Moore Alabama Department of Environmental Management

Barry Morris Lake Wedowee Property Owners Association

Ginny Oxford Stakeholder

Mellie Parrish Stakeholder

Ira Parsons Lake Wedowee Property Owners Association

Jeff Powell U.S. Fish and Wildlife

Becky Rainwater ReMax Lakefront

Mitch Reid Nature Conservancy

Sarah Salazar Federal Energy Regulatory Commission

Jerrel Shell Stakeholder

Barry Smith Stakeholder

Paul Smith Stakeholder

David Smith Stakeholder

Linda Stone Stakeholder

Chuck Sumner U.S. Army Corps of Engineers

Monte Terhaar Federal Energy Regulatory Commission

David Thomas Stakeholder

John Thompson Lake Martin Resource Association

David Thompson Property Owner

George Traylor Property Owner

Steve Traylor Stakeholder

Jimmy Traylor Stakeholder

Jonas White U.S. Army Corps of Engineers

Russell Wright Auburn University
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HAT 2 ‐ Water Quality and Use
Name Company

Damon Abernethy Alabama Department of Conservation and Natural Resources

Steve Bryant Alabama Department of Conservation and Natural Resources

Nancy Burnes Lake Wedowee Property Owners Association

Richard Burnes Property Owner

Matt and Ann Campbell Stakeholder

Curt Chaffin Alabama Rivers Alliance

Maria Clark U.S. Environmental Proection Agency

Kristie Coffman Auburn University

Stan Cook Alabama Department of Conservation and Natural Resources

Allan Creamer Federal Energy Regulatory Commission

Jan and Crisp Stakeholder

Jesse Cunningham Lake Martin HOBO

Chris Decker U.S. Environmental Proection Agency

Chuck Denman Stakeholder

Jeff Duncan U.S. National Park Service

Albert Eiland Property Owner

Steve Forehand Lake Martin Resource Association

Tom Garland Lake Wedowee Property Owners Association

Taconya Goar Alabama Department of Conservation and Natural Resources

Lisa Gordon U.S. Environmental Proection Agency

Chris Greene Alabama Department of Conservation and Natural Resources

Evelyn Hammrick Property Owner

Jennifer Haslbauer Alabama Department of Environmental Management

Keith Henderson Alabama Department of Conservation and Natural Resources

Mike Holley Alabama Department of Conservation and Natural Resources

Dan Holliman U.S. Environmental Proection Agency

Elise Irwin Auburn University

Gerrit Jobsis American Rivers

Chris Johnson Alabama Department of Environmental Management

Carol Knight Stakeholder

Michael Len Alabama Department of Environmental Management

Fred Leslie Alabama Department of Environmental Management

Cindy Lowry Alabama Rivers Alliance

Donna Matthews Stakeholder

Rachel McNamara Federal Energy Regulatory Commission

Harry Merrill Stakeholder

David Moore Alabama Department of Environmental Management

Barry Morris Lake Wedowee Property Owners Association

Mellie Parrish Stakeholder

Jerry & Mary Poss Stakeholder

Mitch Reid Nature Conservancy

Eric Reutebuch Auburn University

Sarah Salazar Federal Energy Regulatory Commission

Amy Silvano Alabama Department of Conservation and Natural Resources

David Smith Stakeholder

Monte Terhaar Federal Energy Regulatory Commission
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HAT 2 ‐ Water Quality and Use
Name Company

John Thompson Lake Martin Resource Association
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HAT 3 ‐ Fish and Wildlife
Name Company

Damon Abernethy Alabama Department of Conservation and Natural Resources

Steve Bryant Alabama Department of Conservation and Natural Resources

Matt and Ann Campbell Stakeholder

Curt Chaffin Alabama Rivers Alliance

Kristie Coffman Auburn University

Evan Collins U.S. Fish and Wildlife

Stan Cook Alabama Department of Conservation and Natural Resources

Allan Creamer Federal Energy Regulatory Commission

Chris Decker U.S. Environmental Protection Agency

Dennis Devries Auburn University

Jeff Duncan U.S. National Park Service

Steve Forehand Lake Martin Resource Association

Tom Garland Lake Wedowee Property Owners Association

Taconya Goar Alabama Department of Conservation and Natural Resources

Chris Greene Alabama Department of Conservation and Natural Resources

Jennifer Grunewald U.S. Fish and Wildlife

Keith Henderson Alabama Department of Conservation and Natural Resources

Mike Holley Alabama Department of Conservation and Natural Resources

Dan Holliman U.S. Environmental Protection Agency

Elise Irwin Auburn University

Gerrit Jobsis American Rivers

Evan Lawrence Alabama Department of Conservation and Natural Resources

Cindy Lowry Alabama Rivers Alliance

Donna Matthews Stakeholder

Rachel McNamara Federal Energy Regulatory Commission

Chris Oberholster Birmingham Audubon

Mellie Parrish Stakeholder

Bill Pearsons U.S. Fish and Wildlife

Jeff Powell U.S. Fish and Wildlife

Mitch Reid Nature Conservancy

Sarah Salazar Federal Energy Regulatory Commission

Amy Silvano Alabama Department of Conservation and Natural Resources

Tricia Stearns Stakeholder

Monte Terhaar Federal Energy Regulatory Commission

Steve Traylor Stakeholder

Jimmy Traylor Stakeholder

Pace Wilber National Oceanic and Atmospheric Administration

Ken Wills Alabama Glade Conservation Coalition

Russell Wright Auburn University
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HAT 4 ‐ Project Lands
Name Company

Damon Abernethy Alabama Department of Conservation and Natural Resources

Matt Brooks Alabama Law Enforcement Agency

Coty Brown Alabama Law Enforcement Agency

Steve Bryant Alabama Department of Conservation and Natural Resources

Matt and Ann Campbell Stakeholder

Curt Chaffin Alabama Rivers Alliance

Kristie Coffman Auburn University

Evan Collins U.S. Fish and Wildlife

Allan Creamer Federal Energy Regulatory Commission

Gene Crouch Keller Williams Realty Group; Lake Wedowee

Steve Forehand Lake Martin Resource Association

Tom Garland Lake Wedowee Property Owners Association

Keith Gauldin Alabama Department of Conservation and Natural Resources

Taconya Goar Alabama Department of Conservation and Natural Resources

Chris Greene Alabama Department of Conservation and Natural Resources

Jennifer Grunewald U.S. Fish and Wildlife

Keith Henderson Alabama Department of Conservation and Natural Resources

Mike Holley Alabama Department of Conservation and Natural Resources

Elise Irwin Auburn University

Gerrit Jobsis American Rivers

Evan Lawrence Alabama Department of Conservation and Natural Resources

Cindy Lowry Alabama Rivers Alliance

Diane Lunsford Lake Wedowee Property Owners Association

Donna Matthews Stakeholder

Allison McCartney U.S. Bureau of Land Management

Rachel McNamara Federal Energy Regulatory Commission

Harry Merrill Stakeholder

Brad Mitchell Lake Wedowee Property Owners Association

Stan Nelson Nelson and Company

Chris Oberholster Birmingham Audubon

Mellie Parrish Stakeholder

Jerry & Mary Poss Stakeholder

Jeff Powell U.S. Fish and Wildlife

Mark Prestridge Randolph County Water Authority

Mitch Reid Nature Conservancy

Sarah Salazar Federal Energy Regulatory Commission

Amy Silvano Alabama Department of Conservation and Natural Resources

Chris Smith Alabama Department of Conservation and Natural Resources

Glenell Smith Stakeholder

David Smith Stakeholder

Paul Smith Stakeholder

John Sullivan U.S. Bureau of Land Management

Monte Terhaar Federal Energy Regulatory Commission

John Thompson Stakeholder

Ken Wills Alabama Glade Conservation Coalition
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HAT 5 ‐ Recreation
Name Company

Damon Abernethy Alabama Department of Conservation and Natural Resources

Matt Brooks Alabama Law Enforcement Agency

Coty Brown Alabama Law Enforcement Agency

Matt and Ann Campbell Stakeholder

Curt Chaffin Alabama Rivers Alliance

Kristie Coffman Auburn University

Allan Creamer Federal Energy Regulatory Commission

Jesse Cunningham Lake Martin HOBO

Mike Dollar Lake Martin HOBO

Jeff Duncan U.S. National Park service

Steve Forehand Lake Martin Resource Association

Sylvia French Stakeholder 

Tom Garland Stakeholder 

Keith Gauldin Alabama Department of Conservation and Natural Resources

Taconya Goar Alabama Department of Conservation and Natural Resources

Chris Greene Alabama Department of Conservation and Natural Resources

Dave Heinzen Lake Martin HOBO

Keith Henderson Alabama Department of Conservation and Natural Resources

Mike Holley Alabama Department of Conservation and Natural Resources

Sonja Hollomon Stakeholder 

Elise Irwin Auburn University

Butch Jackson Property Owner

Gerrit Jobsis American Rivers

Gerry Knight Stakeholder 

Evan Lawrence Alabama Department of Conservation and Natural Resources

Cindy Lowry Alabama Rivers Alliance

Donna Matthews Stakeholder 

Rachel McNamara Federal Energy Regulatory Commission

Harry Merrill Stakeholder 

Brad Mitchell Lake Wedowee Property Owners Association 

Chris Oberholster Birmingham Audubon

Ginny Oxford Stakeholder 

Mellie Parrish Stakeholder 

Ira Parsons Lake Wedowee Property Owners Association 

Jerry and Mary Poss Stakeholder 

Mitch Reid Nature Conservancy

Sarah Salazar Federal Energy Regulatory Commission

Chris Smith Alabama Department of Conservation and Natural Resources

Paul Smith Stakeholder 

Jim Sparrow Alabama Bass Federation 

Tricia Stearns Stakeholder 

Monte Terhaar Federal Energy Regulatory Commission

Bryant Whaley Randolph County Economic / Industrial Development
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HAT 6 ‐ Cultural Resources
Name Company

Steve Bryant Alabama Department of Conservation and Natural Resources

Nancy Burnes Lake Wedowee Property Owners Association

RaeLynn Butler Muscogee (Creek) Nation of Oklahoma

Bryant Celestine Alabama‐Coushatta Tribe of Texas 

Kristie Coffman Auburn University

Allan Creamer Federal Energy Regulatory Commission

Jeff Duncan U.S. National Park Service

Taconya Goar Alabama Department of Conservation and Natural Resources

Larry Haikey Poarch Band of Creek Indians

Evelyn Hamrick Property Owner 

Mike Holley Alabama Department of Conservation and Natural Resources

Gerrit Jobsis American Rivers Alliance

Linda Langley Coushatta Tribe of Louisiana 

Janice Lowe Alabama Quassarte Tribe

Donna Matthews Stakeholder 

Janet Maylen Thlopthlocco Tribal Town

Amanda McBride Alabama Historical Commission

Allison McCartney U.S. Bureau of Land Management

Rachel McNamara Federal Energy Regulatory Commission

Karen Pritchett United Keetoowah Band of Cherokee Indians

Mitch Reid Nature Conservancy

Sarah Salazar Federal Energy Regulatory Commission

Eric Sipes Alabama Historical Commission

Barry Smith Stakeholder 

Robin Soweka Muscogee (Creek) Nation of Oklahoma

John Sullivan U.S. Bureau of Land Management

Monte Terhaar Federal Energy Regulatory Commission

Elizabeth Toombs Tribal Historic Preservation Office Cherokee Nation 

Russ Townsend Eastern Band of Cherokee Indians 

As of October 30, 2019 Page 8 of 8

20191030-5053 FERC PDF (Unofficial) 10/30/2019 10:16:30 AM



From: APC Harris Relicensing
To: "harrisrelicensing@southernco.com"
Bcc: amy.silvano@dcnr.alabama.gov; chris.greene@dcnr.alabama.gov; damon.abernethy@dcnr.alabama.gov;

evan.lawrence@dcnr.alabama.gov; keith.henderson@dcnr.alabama.gov; mike.holley@dcnr.alabama.gov;
steve.bryant@dcnr.alabama.gov; matthew.marshall@dcnr.alabama.gov; todd.fobian@dcnr.alabama.gov;
ken.wills@jcdh.org; arsegars@southernco.com; ammcvica@southernco.com; dkanders@southernco.com;
jcarlee@southernco.com; jefbaker@southernco.com; kechandl@southernco.com; tlmills@southernco.com;
cggoodma@southernco.com; clowry@alabamarivers.org; mhunter@alabamarivers.org;
gjobsis@americanrivers.org; devridr@auburn.edu; irwiner@auburn.edu; kmo0025@auburn.edu;
wrighr2@aces.edu; jhancock@balch.com; lgallen@balch.com; chrisoberholster@birminghamaudubon.org;
sarah.salazar@ferc.gov; allan.creamer@ferc.gov; rachel.mcnamara@ferc.gov; monte.terhaar@ferc.gov;
amanda.fleming@kleinschmidtgroup.com; colin.dinken@kleinschmidtgroup.com;
henry.mealing@kleinschmidtgroup.com; jason.moak@kleinschmidtgroup.com;
kate.cosnahan@kleinschmidtgroup.com; kelly.schaeffer@kleinschmidtgroup.com; sforehand@russelllands.com;
lgarland68@aol.com; Barry Morris - Lake Wedowee Property Owners Association (rbmorris222@gmail.com);
pace.wilber@noaa.gov; mitchell.reid@tnc.org; donnamat@aol.com; trayjim@bellsouth.net;
mhpwedowee@gmail.com; straylor426@bellsouth.net; triciastearns@gmail.com; wmcampbell218@gmail.com;
holliman.daniel@epa.gov; decker.chris@epa.gov; bill_pearson@fws.gov; evan_collins@fws.gov;
jeff_powell@fws.gov; jennifer_grunewald@fws.gov; jeff_duncan@nps.gov; "Morris, Barry"; devridr@auburn.edu;
Russell Wright

Subject: Harris Relicensing - March 19th HAT 3 meeting
Date: Friday, February 21, 2020 12:47:01 PM
Attachments: 2020-03-19 HAT Meeting Agenda.doc

HAT 3,
 
Alabama Power Company will be hosting a series of HAT meetings on Thursday, March 19,
2020 at the Oxford Civic Center, 401 Mccullars Ln, Oxford, AL 36203. The HAT 3 meeting
will be from 1:30-3:30 (see attached agenda). The purpose of the HAT 3 meeting is to review
progress to date for the Threatened and Endangered Species, Downstream Aquatic Habitat and
Aquatic Resources studies.
 
Please RSVP by Friday, March 13, 2020. Lunch will be provided (~11:15) so please
indicate any food allergies or vegetarian preferences on or before March 13, 2020. I encourage
everyone to attend in person. If this is not feasible, we are also offering a Skype option (info
below). It would be ideal to join on your computer as we will be viewing presentations and
maps.
 
If you have any questions about the agenda or meeting, please email or call me at
ARSEGARS@southernco.com or (205) 257-2251.
 
 
Join Skype Meeting      
 
+1 (205) 257-2663 
 

Conference ID: 3660816

 
 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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From: APC Harris Relicensing
To: "harrisrelicensing@southernco.com"
Bcc: amy.silvano@dcnr.alabama.gov; chris.greene@dcnr.alabama.gov; damon.abernethy@dcnr.alabama.gov;

evan.lawrence@dcnr.alabama.gov; keith.henderson@dcnr.alabama.gov; mike.holley@dcnr.alabama.gov;
steve.bryant@dcnr.alabama.gov; matthew.marshall@dcnr.alabama.gov; todd.fobian@dcnr.alabama.gov;
nathan.aycock@dcnr.alabama.gov; ken.wills@jcdh.org; arsegars@southernco.com; ammcvica@southernco.com;
dkanders@southernco.com; jcarlee@southernco.com; jefbaker@southernco.com; kechandl@southernco.com;
tlmills@southernco.com; cggoodma@southernco.com; clowry@alabamarivers.org; mhunter@alabamarivers.org;
jwest@alabamarivers.org; gjobsis@americanrivers.org; devridr@auburn.edu; irwiner@auburn.edu;
kmo0025@auburn.edu; wrighr2@aces.edu; jhancock@balch.com; lgallen@balch.com; chris@alaudubon.org;
sarah.salazar@ferc.gov; allan.creamer@ferc.gov; rachel.mcnamara@ferc.gov; monte.terhaar@ferc.gov;
amanda.fleming@kleinschmidtgroup.com; colin.dinken@kleinschmidtgroup.com;
henry.mealing@kleinschmidtgroup.com; jason.moak@kleinschmidtgroup.com;
kate.cosnahan@kleinschmidtgroup.com; kelly.schaeffer@kleinschmidtgroup.com; sforehand@russelllands.com;
lgarland68@aol.com; rbmorris222@gmail.com; pace.wilber@noaa.gov; mitchell.reid@tnc.org;
donnamat@aol.com; trayjim@bellsouth.net; mhpwedowee@gmail.com; straylor426@bellsouth.net;
triciastearns@gmail.com; wmcampbell218@gmail.com; holliman.daniel@epa.gov; decker.chris@epa.gov;
bill_pearson@fws.gov; evan_collins@fws.gov; jeff_powell@fws.gov; jennifer_grunewald@fws.gov;
jeff_duncan@nps.gov

Subject: UPDATE - Harris Relicensing March 19th HAT 3 meeting
Date: Friday, March 13, 2020 1:00:35 PM
Attachments: 2020-03-19 HAT Meeting Agenda.doc

HAT 3,
 
Due to the ongoing situation with the spread of COVID-19 (the “coronavirus”), Southern Company
has directed its employees to use virtual meetings, when possible. Therefore, the HAT 3 meeting

scheduled for Thursday, March 19th will only be held via the Skype link below and call-in number
below. If you are able to join via Skype, we will be sharing the presentation. If you are not, we will
provide the presentation in a PDF document the morning of the meeting and the presenter will help
you follow along with the slides.
 
The Skype link will be available all day. I suggest you join early to make sure that your computer is
capable of joining (has all the necessary software). We will be muting and unmuting the phones from
the control center, so please don’t worry about announcing that you joined. At 1:30 am, the
meeting will begin, and we will conduct a roll call to make sure we have a record of who attended
the meeting. Also, if you use your computer’s microphone and speaker to join the call, there is no
need to use the phone number.
 
If you have any questions, please let me know.
 
 
HAT 3,
 
Alabama Power Company will be hosting a series of HAT meetings on Thursday, March 19,
2020 at the Oxford Civic Center, 401 Mccullars Ln, Oxford, AL 36203. The HAT 3 meeting
will be from 1:30-3:30 (see attached agenda). The purpose of the HAT 3 meeting is to review
progress to date for the Threatened and Endangered Species, Downstream Aquatic Habitat and
Aquatic Resources studies.
 
Please RSVP by Friday, March 13, 2020. Lunch will be provided (~11:15) so please
indicate any food allergies or vegetarian preferences on or before March 13, 2020. I encourage
everyone to attend in person. If this is not feasible, we are also offering a Skype option (info
below). It would be ideal to join on your computer as we will be viewing presentations and
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maps.
 
If you have any questions about the agenda or meeting, please email or call me at
ARSEGARS@southernco.com or (205) 257-2251.
 
 
Join Skype Meeting      
 
+1 (205) 257-2663 
 

Conference ID: 3660816

 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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From: APC Harris Relicensing
To: "harrisrelicensing@southernco.com"
Bcc: amy.silvano@dcnr.alabama.gov; chris.greene@dcnr.alabama.gov; damon.abernethy@dcnr.alabama.gov;

evan.lawrence@dcnr.alabama.gov; keith.henderson@dcnr.alabama.gov; mike.holley@dcnr.alabama.gov;
steve.bryant@dcnr.alabama.gov; matthew.marshall@dcnr.alabama.gov; todd.fobian@dcnr.alabama.gov;
nathan.aycock@dcnr.alabama.gov; ken.wills@jcdh.org; Anderegg, Angela Segars; McVicar, Ashley M; Anderson,
Dave; Carlee, Jason; Baker, Jeffery L.; Chandler, Keith Edward; Mills, Tina L.; Goodman, Chris G.;
clowry@alabamarivers.org; mhunter@alabamarivers.org; jwest@alabamarivers.org; gjobsis@americanrivers.org;
devridr@auburn.edu; irwiner@auburn.edu; kmo0025@auburn.edu; wrighr2@aces.edu; Hancock, Jim (Balch);
Allen, Leslie G. (Balch); chris@alaudubon.org; sarah.salazar@ferc.gov; allan.creamer@ferc.gov;
rachel.mcnamara@ferc.gov; monte.terhaar@ferc.gov; amanda.fleming@kleinschmidtgroup.com;
colin.dinken@kleinschmidtgroup.com; henry.mealing@kleinschmidtgroup.com;
jason.moak@kleinschmidtgroup.com; kate.cosnahan@kleinschmidtgroup.com;
kelly.schaeffer@kleinschmidtgroup.com; sforehand@russelllands.com; lgarland68@aol.com;
rbmorris222@gmail.com; pace.wilber@noaa.gov; mitchell.reid@tnc.org; donnamat@aol.com;
trayjim@bellsouth.net; mhpwedowee@gmail.com; straylor426@bellsouth.net; triciastearns@gmail.com;
wmcampbell218@gmail.com; holliman.daniel@epa.gov; decker.chris@epa.gov; bill_pearson@fws.gov;
evan_collins@fws.gov; jeff_powell@fws.gov; jennifer_grunewald@fws.gov; jeff_duncan@nps.gov; Jack West

Subject: CANCELLED - Harris relicensing - HAT 3 meeting
Date: Monday, March 16, 2020 12:53:05 PM

HAT 3,
 
First, I apologize for the multiple emails regarding this week’s meeting and I appreciate you bearing
with us. Because we are all in such a state of flux with schools closing and more and more of us
being asked to telecommute, and the uncertainty of how well our technology is going to work when
we’re all trying to use it at once, we have decided to cancel this Thursday’s stakeholder meeting. The
information we were going to cover will be included in the Initial Study Report filing, along with
several draft reports, in April.
 
Again, thank you for bearing with us. Stay well!
 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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From: APC Harris Relicensing
To: james traylor
Subject: RE: UPDATE - Harris Relicensing March 19th HAT 3 meeting
Date: Monday, March 16, 2020 1:09:08 PM

That is good to know. Thanks!
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

From: james traylor <trayjim@bellsouth.net> 
Sent: Saturday, March 14, 2020 6:05 PM
To: APC Harris Relicensing <g2apchr@southernco.com>
Subject: Re: UPDATE - Harris Relicensing March 19th HAT 3 meeting
 
Just a thought....The internet service below the damn will not support Skype!

Jimmy Traylor
Sent from iPhone 

On Mar 13, 2020, at 1:00 PM, APC Harris Relicensing <g2apchr@southernco.com>
wrote:

﻿
HAT 3,
 
Due to the ongoing situation with the spread of COVID-19 (the “coronavirus”),
Southern Company has directed its employees to use virtual meetings, when possible.

Therefore, the HAT 3 meeting scheduled for Thursday, March 19th will only be held via
the Skype link below and call-in number below. If you are able to join via Skype, we
will be sharing the presentation. If you are not, we will provide the presentation in a
PDF document the morning of the meeting and the presenter will help you follow along
with the slides.
 
The Skype link will be available all day. I suggest you join early to make sure that your
computer is capable of joining (has all the necessary software). We will be muting and
unmuting the phones from the control center, so please don’t worry about announcing
that you joined. At 1:30 am, the meeting will begin, and we will conduct a roll call to
make sure we have a record of who attended the meeting. Also, if you use your
computer’s microphone and speaker to join the call, there is no need to use the phone
number.
 

mailto:g2apchr@southernco.com
mailto:trayjim@bellsouth.net
mailto:g2apchr@southernco.com


If you have any questions, please let me know.
 
 
HAT 3,
 
Alabama Power Company will be hosting a series of HAT meetings on
Thursday, March 19, 2020 at the Oxford Civic Center, 401 Mccullars Ln,
Oxford, AL 36203. The HAT 3 meeting will be from 1:30-3:30 (see attached
agenda). The purpose of the HAT 3 meeting is to review progress to date for the
Threatened and Endangered Species, Downstream Aquatic Habitat and Aquatic
Resources studies.
 
Please RSVP by Friday, March 13, 2020. Lunch will be provided (~11:15) so
please indicate any food allergies or vegetarian preferences on or before March
13, 2020. I encourage everyone to attend in person. If this is not feasible, we are
also offering a Skype option (info below). It would be ideal to join on your
computer as we will be viewing presentations and maps.
 
If you have any questions about the agenda or meeting, please email or call me at
ARSEGARS@southernco.com or (205) 257-2251.
 
 
Join Skype Meeting      
 
+1 (205) 257-2663 
 

Conference ID: 3660816

 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 
<2020-03-19 HAT Meeting Agenda.doc>
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From: APC Harris Relicensing
To: "harrisrelicensing@southernco.com"
Bcc: Robin Crockett; "Lydia Mayo"; 1942jthompson420@gmail.com; 9sling@charter.net; alcondir@aol.com;

allan.creamer@ferc.gov; alpeeple@southernco.com; amanda.fleming@kleinschmidtgroup.com;
amanda.mcbride@ahc.alabama.gov; amccartn@blm.gov; ammcvica@southernco.com;
amy.silvano@dcnr.alabama.gov; andrew.nix@dcnr.alabama.gov; arsegars@southernco.com; athall@fujifilm.com;
aubie84@yahoo.com; awhorton@corblu.com; bart_roby@msn.com; baxterchip@yahoo.com;
bboozer6@gmail.com; bdavis081942@gmail.com; beckyrainwater1@yahoo.com; bill_pearson@fws.gov;
blacklake20@gmail.com; blm_es_inquiries@blm.gov; bob.stone@smimail.net; bradandsue795@gmail.com;
bradfordt71@gmail.com; brian.atkins@adeca.alabama.gov; bruce.bradford@forestry.alabama.gov;
bsmith0253@gmail.com; butchjackson60@gmail.com; bwhaley@randolphcountyeda.com;
carolbuggknight@hotmail.com; celestine.bryant@actribe.org; cengstrom@centurytel.net; ceo@jcchamber.com;
cggoodma@southernco.com; cgnav@uscg.mil; chad@cleburnecountychamber.com;
chandlermary937@gmail.com; chiefknight2002@yahoo.com; chimneycove@gmail.com;
chris.goodell@kleinschmidtgroup.com; chris.greene@dcnr.alabama.gov; chris.smith@dcnr.alabama.gov;
chris@alaudubon.org; chuckdenman@hotmail.com; clark.maria@epa.gov; claychamber@gmail.com;
clint.lloyd@auburn.edu; cljohnson@adem.alabama.gov; clowry@alabamarivers.org; cmnix@southernco.com;
coetim@aol.com; colin.dinken@kleinschmidtgroup.com; cooper.jamal@epa.gov; coty.brown@alea.gov;
craig.litteken@usace.army.mil; crystal.davis@adeca.alabama.gov; crystal.lakewedoweedocks@gmail.com;
crystal@hunterbend.com; dalerose120@yahoo.com; damon.abernethy@dcnr.alabama.gov;
dbronson@charter.net; dcnr.wffdirector@dcnr.alabama.gov; decker.chris@epa.gov; devridr@auburn.edu;
dfarr@randolphcountyalabama.gov; dhayba@usgs.gov; djmoore@adem.alabama.gov;
dkanders@southernco.com; dolmoore@southernco.com; donnamat@aol.com; doug.deaton@dcnr.alabama.gov;
dpreston@southernco.com; drheinzen@charter.net; ebt.drt@numail.org; eilandfarm@aol.com;
el.brannon@yahoo.com; elizabeth-toombs@cherokee.org; emathews@aces.edu; eric.sipes@ahc.alabama.gov;
evan.lawrence@dcnr.alabama.gov; evan_collins@fws.gov; eveham75@gmail.com; fal@adem.alabama.gov;
fredcanoes@aol.com; gardenergirl04@yahoo.com; garyprice@centurytel.net; gene@wedoweelakehomes.com;
georgettraylor@centurylink.net; gerryknight77@gmail.com; gfhorn@southernco.com;
gjobsis@americanrivers.org; gld@adem.alabama.gov; glea@wgsarrell.com; gordon.lisa-perras@epa.gov;
goxford@centurylink.net; granddadth@windstream.net; harry.merrill47@gmail.com; helen.greer@att.net;
henry.mealing@kleinschmidtgroup.com; holliman.daniel@epa.gov; info@aeconline.com; info@tunica.org;
inspector_003@yahoo.com; irapar@centurytel.net; irwiner@auburn.edu; j35sullivan@blm.gov;
james.e.hathorn.jr@sam.usace.army.mil; jason.moak@kleinschmidtgroup.com; jcandler7@yahoo.com;
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Subject: UPDATE - Harris Relicensing - Initial Study Report meeting
Date: Friday, March 20, 2020 2:11:32 PM

Harris relicensing stakeholders,
 
Due to concerns with COVID-19, Alabama Power has asked employees to not have public meetings
through the end of April. Therefore, our Initial Study Report meeting will need to be held via
conference call. We will share presentations beforehand in order for everyone to be able to follow
along during the call. Also, in order to give stakeholders more time to review the Initial Study Report,

we are moving the meeting to April 27th. Please hold this date from 9:00 am to 4:00 pm central
time. I will also send out call in information and an agenda ahead of time.
 
Thank you,
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

From: APC Harris Relicensing <g2apchr@southernco.com> 
Sent: Friday, February 21, 2020 1:00 PM
To: APC Harris Relicensing <g2apchr@southernco.com>
Subject: Harris Relicensing - Initial Study Report meeting
 
Harris relicensing stakeholders,
 
Please save-the-date for the Initial Study Report meeting on April 21, 2020 from 9:00 am to
4:00 pm at the Oxford Civic Center, 401 McCullars Lane, Oxford, AL 36203. I will send
additional details, including call-in information for those who need it, closer to date (although
I do encourage attendance in person). Because this is one of the Integrated Licensing Process
milestones and we will be covering a lot that day, I wanted to go ahead and get it on your
radar.
 
If you have any questions, please email or call me at ARSEGARS@southernco.com or (205)
257-2251.
 
Thanks,
 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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Subject: NEW UPDATE - Harris Relicensing - Initial Study Report meeting
Date: Thursday, March 26, 2020 1:42:38 PM
Importance: High

Harris relicensing stakeholders,
 
It has been brought to our attention that April 27th is a state holiday and several of our state
agency offices will be closed. Therefore, in order to ensure state agencies can participate in
the Initial Study Report meeting and to provide adequate time for your review and
preparation, the Initial Study Report meeting will be held on April 28th. Please hold this date
from 9:00 am to 4:00 pm central time. I will send out call in information and an agenda ahead
of time.
 
Thank you for your understanding,
 
Angie
 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

From: APC Harris Relicensing <g2apchr@southernco.com> 
Sent: Friday, March 20, 2020 2:13 PM
To: APC Harris Relicensing <g2apchr@southernco.com>
Subject: UPDATE - Harris Relicensing - Initial Study Report meeting
 
Harris relicensing stakeholders,
 
Due to concerns with COVID-19, Alabama Power has asked employees to not have public meetings
through the end of April. Therefore, our Initial Study Report meeting will need to be held via
conference call. We will share presentations beforehand in order for everyone to be able to follow
along during the call. Also, in order to give stakeholders more time to review the Initial Study Report,

we are moving the meeting to April 27th. Please hold this date from 9:00 am to 4:00 pm central
time. I will also send out call in information and an agenda ahead of time.
 
Thank you,
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

mailto:arsegars@southernco.com


From: APC Harris Relicensing <g2apchr@southernco.com> 
Sent: Friday, February 21, 2020 1:00 PM
To: APC Harris Relicensing <g2apchr@southernco.com>
Subject: Harris Relicensing - Initial Study Report meeting
 
Harris relicensing stakeholders,
 
Please save-the-date for the Initial Study Report meeting on April 21, 2020 from 9:00 am to
4:00 pm at the Oxford Civic Center, 401 McCullars Lane, Oxford, AL 36203. I will send
additional details, including call-in information for those who need it, closer to date (although
I do encourage attendance in person). Because this is one of the Integrated Licensing Process
milestones and we will be covering a lot that day, I wanted to go ahead and get it on your
radar.
 
If you have any questions, please email or call me at ARSEGARS@southernco.com or (205)
257-2251.
 
Thanks,
 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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From: APC Harris Relicensing
To: "harrisrelicensing@southernco.com"
Bcc: 1942jthompson420@gmail.com; 9sling@charter.net; alcondir@aol.com; allan.creamer@ferc.gov;

alpeeple@southernco.com; amanda.fleming@kleinschmidtgroup.com; amanda.mcbride@ahc.alabama.gov;
amccartn@blm.gov; ammcvica@southernco.com; amy.silvano@dcnr.alabama.gov;
andrew.nix@dcnr.alabama.gov; arsegars@southernco.com; athall@fujifilm.com; aubie84@yahoo.com;
awhorton@corblu.com; bart_roby@msn.com; baxterchip@yahoo.com; bboozer6@gmail.com;
bdavis081942@gmail.com; beckyrainwater1@yahoo.com; bill_pearson@fws.gov; blacklake20@gmail.com;
blm_es_inquiries@blm.gov; bob.stone@smimail.net; bradandsue795@gmail.com; bradfordt71@gmail.com;
brian.atkins@adeca.alabama.gov; bruce.bradford@forestry.alabama.gov; bsmith0253@gmail.com;
butchjackson60@gmail.com; bwhaley@randolphcountyeda.com; carolbuggknight@hotmail.com;
celestine.bryant@actribe.org; cengstrom@centurytel.net; ceo@jcchamber.com; cggoodma@southernco.com;
cgnav@uscg.mil; chad@cleburnecountychamber.com; chandlermary937@gmail.com;
chiefknight2002@yahoo.com; chimneycove@gmail.com; chris.goodell@kleinschmidtgroup.com;
chris.greene@dcnr.alabama.gov; chris.smith@dcnr.alabama.gov; chris@alaudubon.org;
chuckdenman@hotmail.com; clark.maria@epa.gov; claychamber@gmail.com; clint.lloyd@auburn.edu;
cljohnson@adem.alabama.gov; clowry@alabamarivers.org; cmnix@southernco.com; coetim@aol.com;
colin.dinken@kleinschmidtgroup.com; cooper.jamal@epa.gov; coty.brown@alea.gov;
craig.litteken@usace.army.mil; crystal.davis@adeca.alabama.gov; crystal.lakewedoweedocks@gmail.com;
crystal@hunterbend.com; dalerose120@yahoo.com; damon.abernethy@dcnr.alabama.gov;
dbronson@charter.net; dcnr.wffdirector@dcnr.alabama.gov; decker.chris@epa.gov; devridr@auburn.edu;
dfarr@randolphcountyalabama.gov; dhayba@usgs.gov; djmoore@adem.alabama.gov;
dkanders@southernco.com; dolmoore@southernco.com; donnamat@aol.com; doug.deaton@dcnr.alabama.gov;
dpreston@southernco.com; drheinzen@charter.net; ebt.drt@numail.org; eilandfarm@aol.com;
el.brannon@yahoo.com; elizabeth-toombs@cherokee.org; emathews@aces.edu; eric.sipes@ahc.alabama.gov;
evan.lawrence@dcnr.alabama.gov; evan_collins@fws.gov; eveham75@gmail.com; fal@adem.alabama.gov;
fredcanoes@aol.com; gardenergirl04@yahoo.com; garyprice@centurytel.net; gene@wedoweelakehomes.com;
georgettraylor@centurylink.net; gerryknight77@gmail.com; gfhorn@southernco.com;
gjobsis@americanrivers.org; gld@adem.alabama.gov; glea@wgsarrell.com; gordon.lisa-perras@epa.gov;
goxford@centurylink.net; granddadth@windstream.net; harry.merrill47@gmail.com; helen.greer@att.net;
henry.mealing@kleinschmidtgroup.com; holliman.daniel@epa.gov; info@aeconline.com; info@tunica.org;
inspector_003@yahoo.com; irapar@centurytel.net; irwiner@auburn.edu; j35sullivan@blm.gov;
james.e.hathorn.jr@sam.usace.army.mil; jason.moak@kleinschmidtgroup.com; jcandler7@yahoo.com;
jcarlee@southernco.com; jec22641@aol.com; jeddins@achp.gov; jefbaker@southernco.com;
jeff_duncan@nps.gov; jeff_powell@fws.gov; jennifer.l.jacobson@usace.army.mil; jennifer_grunewald@fws.gov;
jerrelshell@gmail.com; jessecunningham@msn.com; jfcrew@southernco.com; jhancock@balch.com;
jharjo@alabama-quassarte.org; jhaslbauer@adem.alabama.gov; jhouser@osiny.org; jkwdurham@gmail.com;
jlowe@alabama-quassarte.org; jnyerby@southernco.com; joan.e.zehrt@usace.army.mil;
john.free@psc.alabama.gov; johndiane@sbcglobal.net; jonas.white@usace.army.mil;
josh.benefield@forestry.alabama.gov; jpsparrow@att.net; jsrasber@southernco.com; jthacker@southernco.com;
jthroneberry@tnc.org; judymcrealtor@gmail.com; jwest@alabamarivers.org; kajumba.ntale@epa.gov;
karen.brunso@chickasaw.net; kate.cosnahan@kleinschmidtgroup.com; kcarleton@choctaw.org;
kechandl@southernco.com; keith.gauldin@dcnr.alabama.gov; keith.henderson@dcnr.alabama.gov;
kelly.schaeffer@kleinschmidtgroup.com; ken.wills@jcdh.org; kenbarnes01@yahoo.com;
kenneth.boswell@adeca.alabama.gov; kmhunt@maxxsouth.net; kmo0025@auburn.edu;
kodom@southernco.com; kpritchett@ukb-nsn.gov; kristina.mullins@usace.army.mil;
lakewedoweedocks@gmail.com; leeanne.wofford@ahc.alabama.gov; leon.m.cromartie@usace.army.mil;
leopoldo_miranda@fws.gov; lewis.c.sumner@usace.army.mil; lgallen@balch.com; lgarland68@aol.com;
lindastone2012@gmail.com; llangley@coushattatribela.org; lovvornt@randolphcountyalabama.gov;
lswinsto@southernco.com; lth0002@auburn.edu; mark@americanwhitewater.org; matt.brooks@alea.gov;
matthew.marshall@dcnr.alabama.gov; mayo.lydia@epa.gov; mcoker@southernco.com; mcw0061@aces.edu;
mdollar48@gmail.com; meredith.h.ladart@usace.army.mil; mhpwedowee@gmail.com;
mhunter@alabamarivers.org; michael.w.creswell@usace.army.mil; midwaytreasures@bellsouth.net;
mike.holley@dcnr.alabama.gov; mitchell.reid@tnc.org; mlen@adem.alabama.gov; mnedd@blm.gov;
monte.terhaar@ferc.gov; mooretn@auburn.edu; mprandolphwater@gmail.com; nancyburnes@centurylink.net;
nanferebee@juno.com; nathan.aycock@dcnr.alabama.gov; orr.chauncey@epa.gov; pace.wilber@noaa.gov;
partnersinfo@wwfus.org; patti.powell@dcnr.alabama.gov; patty@ten-o.com; paul.trudine@gmail.com;
ptrammell@reddyice.com; publicaffairs@doc.gov; rachel.mcnamara@ferc.gov; raebutler@mcn-nsn.gov;
rancococ@teleclipse.net; randall.b.harvey@usace.army.mil; randy@randyrogerslaw.com;
randy@wedoweemarine.com; rbmorris222@gmail.com; rcodydeal@hotmail.com; reuteem@auburn.edu;
richardburnes3@gmail.com; rick.oates@forestry.alabama.gov; rickmcwhorter723@icloud.com; rifraft2@aol.com;
rjdavis8346@gmail.com; robert.a.allen@usace.army.mil; roger.mcneil@noaa.gov; ron@lakewedowee.org;
rosoweka@mcn-nsn.gov; russtown@nc-cherokee.com; ryan.prince@forestry.alabama.gov;
sabrinawood@live.com; sandnfrench@gmail.com; sarah.salazar@ferc.gov; sbryan@pci-nsn.gov;
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Subject: Harris Relicensing - Initial Study Report
Date: Friday, April 10, 2020 2:59:07 PM

Harris relicensing stakeholders,
 
Pursuant to FERC’s Integrated Licensing Process, Alabama Power filed its Harris Project Initial
Study Report (ISR) today. Concurrent with the ISR filing, Alabama Power filed six draft study
reports and two cultural resources documents, including consultation records for each.
Stakeholders may access the ISR and the draft study reports on FERC’s website
(http://www.ferc.gov) by going to the “eLibrary” link and entering the docket number (P-
2628). The ISR and study reports are also available on the Project relicensing website at
https://harrisrelicensing.com.
 
The Initial Study Report meeting will be held on April 28, 2020. Please hold this date from 9:00
am to 4:00 pm central time. A few days before the meeting I will send final call-in information
and instructions, the agenda, and the presentations we will be reviewing during the meeting.
 
Alabama Power will file a summary of the ISR meeting by May 12, 2020. Comments on the ISR
and ISR meeting summary should be submitted to FERC by June 11, 2020.
 
Comments on the draft study reports should be submitted to Alabama Power at
harrisrelicensing@southernco.com by June 11, 2020.
 
Thanks,
 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

http://www.ferc.gov/
https://harrisrelicensing.com/
mailto:harrisrelicensing@southernco.com


  
 
 
 
 
 
 
 
 
 

600 North 18th Street 

Hydro Services 16N-8180 

Birmingham, AL  35203 

205 257 2251 tel 

arsegars@southernco.com 

April 10, 2020 

 

VIA ELECTRONIC FILING 

 

Project No. 2628-065 

R.L. Harris Hydroelectric Project 

Transmittal of the Initial Study Report 

 

Ms. Kimberly D. Bose 

Secretary 

Federal Energy Regulatory Commission 

888 First Street N. 

Washington, DC  20426 

 

Dear Secretary Bose, 

 

Alabama Power Company (Alabama Power) is the Federal Energy Regulatory Commission (FERC or 

Commission) licensee for the R.L. Harris Hydroelectric Project (Harris Project) (FERC No. 2628-065). On 

April 12, 2019, FERC issued its Study Plan Determination (SPD)1 for the Harris Project, approving Alabama 

Power’s ten relicensing studies with FERC modifications. On May 13, 2019, Alabama Power filed Final 

Study Plans to incorporate FERC’s modifications and posted the Final Study Plans on the Harris relicensing 

website at www.harrisrelicensing.com. In the Final Study Plans, Alabama Power proposed a schedule for 

each study that included filing a voluntary Progress Update in October 2019 and October 2020. Alabama 

Power filed the first of two Progress Updates on October 31, 2019.2 

 

Pursuant to the Commission’s Integrated Licensing Process (ILP) and 18 CFR § 5.15(c), Alabama Power is 

filing herein the Harris Project Initial Study Report (ISR) (Attachment). The enclosed ISR describes 

Alabama Power’s overall progress to-date in implementing the study plan and schedule, a summary of the 

data, and any variances from the study plan and schedule. The ISR also includes modifications, if 

applicable, to ongoing studies. Alabama Power is not proposing any new studies.  

 

Concurrent with this ISR filing, Alabama Power is filing six study reports and two cultural resources 

documents, including the consultation record for each of these six reports, which includes correspondence 

from May 2019 through March 2020. Table 1 outlines each study, the respective Harris Action Team (HAT), 

and the status of the study report. For those studies where a Draft Study Report is not due at the time of 

filing this ISR, the draft study report due date is noted.  

 

 

 
1 Accession Number 20190412-3000 

2 Accession Number 20191030-5053 
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Table 1 – Summary of the Harris Studies and Study Reports Filed with FERC Concurrent with the 
ISR 

Study Name Harris Action 
Team (HAT) 

Draft Study Report Filed Concurrent with ISR 
(YES/NO) 

Operating Curve Change Feasibility 
Analysis 

HAT 1 
YES – Draft Report with consultation filed with 
FERC 

Downstream Release Alternatives 
Study  

HAT 1 
YES – Draft Report with consultation filed with 
FERC 

Erosion and Sedimentation Study  HAT 2 
YES – Draft Report with consultation filed with 
FERC 

Water Quality Study HAT 2 
YES – Draft Report with consultation filed with 
FERC  

Aquatic Resources Study HAT 3 NO – Draft Report due July 2020 

Downstream Aquatic Habitat Study  HAT 3 NO – Draft Report due June 2020 

Threatened and Endangered 
Species Study 

HAT 3 
YES – Draft Desktop Assessment with consultation 
filed with FERC 

Project Lands Evaluation HAT 4 
YES – Draft Phase 1 Study Report with consultation 
filed with FERC 

Recreation Evaluation Study HAT 5 
NO – Draft Report due June 2020 (requesting 
variance to August 2020) 

Cultural Resources Programmatic 
Agreement and Historic Properties 
Management Plan Study  

HAT 6 

YES – Inadvertent Discovery Plan; Traditional 
Cultural Properties Identification Plan; consultation 
filed with FERC; 
No – Area of Potential Effect (due April 2020; 
requesting variance to June 2020) 

 

The SPD schedule for the HAT 1, HAT 3, and HAT 5 studies included hosting HAT meetings in March 

2020. Due to COVID-19 and related travel and public gathering restrictions, and statewide office closures, 

Alabama Power did not host these HAT meetings. 

 

Alabama Power is requesting a schedule variance for the following studies: 

 

1) Water Quality Study – Alabama Power stated that it would submit a Section 401 Water Quality 

Certification (WQC) to ADEM in 2020; however, following discussions with ADEM, Alabama Power 

intends to submit the 401 WQC application to ADEM in April 2021. 

 

2) Draft Recreation Evaluation Study Report -  Alabama Power added the Tallapoosa River Downstream 

Landowner Survey and the Tallapoosa River Recreation User Survey in 20203. Due to the additional 

study elements and extended deadline for landowners and the public to participate in the surveys, 

Alabama Power will file the Draft Recreation Evaluation Study Report in August 2020 rather than June 

 
3 Accession Number 20191219-5186 
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2020. Alabama Power is not requesting a schedule variance for the Final Recreation Evaluation Study 

Report due November 2020.  

 

3) The Area of Potential Effect (APE) – Alabama Power is continuing consultation with the Alabama 

Historical Commission to finalize the APE as part of the Cultural Resources Study; therefore, Alabama 

Power will file the APE and associated consultation in June 2020.  

 

Pursuant to 18 CFR §5.15(c)(2), Alabama Power will host the Initial Study Report Meeting (Meeting) with 

stakeholders and FERC on April 28, 2020 by conference call ([205] 257-2663 or [404] 460-0605, 

conference ID 489472). Note that Alabama Power consulted with FERC staff on hosting this Meeting one 

day later than the date required by the ILP schedule due to a state holiday on April 27, 2020, and to provide 

stakeholders adequate time to review the ISR prior to the Meeting. The Meeting will begin at 9:00 AM and 

conclude by 4:00 PM. The purpose of the Meeting is to provide an opportunity to review the contents of the 

ISR and to discuss the study results and proposals to modify the study plan, if any, in light of the progress 

of the studies and data collected. 

 

Alabama Power will file the Initial Study Report Meeting Summary by May 12, 2020. Stakeholders will have 

until June 11, 2020, to file comments on the ISR and Meeting Summary with FERC. 

 

Stakeholders may access the ISR and the individual study reports on FERC’s website (http://www.ferc.gov) 

by going to the “eLibrary” link and entering the docket number (P-2628). The ISR and study reports are also 

available on the Project relicensing website at https://harrisrelicensing.com. 

 

If there are any questions concerning this filing, please contact me at arsegars@southernco.com or 205-

257-2251. 

 

Sincerely, 

 
Angie Anderegg 

Harris Relicensing Project Manager 

 

Attachment – Initial Study Report 

 

cc: Harris Stakeholder List
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INITIAL STUDY REPORT 

 
 

R. L. HARRIS PROJECT 
FERC NO. 2628 

 
1.0 INTRODUCTION 

Alabama Power Company (Alabama Power) owns and operates the R.L. Harris Project (FERC 

Project No. 2628) (Harris Project), licensed by the Federal Energy Regulatory Commission 

(FERC or Commission). Alabama Power is relicensing of the 135-megawatt Harris Project, and 

the existing license expires in 2023. The Harris Project consists of a dam, spillway, powerhouse, 

and those lands and waters necessary for the operation of the hydroelectric project and 

enhancement and protection of environmental resources. These structures, lands, and water are 

enclosed within the FERC Project Boundary. Under the existing Harris Project license, the 

FERC Project Boundary encloses two distinct geographic areas, 

described below. 

Harris Reservoir is the 9,870-acre reservoir (Harris Reservoir) created 

by the R.L. Harris Dam (Harris Dam). Harris Reservoir is located on 

the Tallapoosa River, near Lineville, Alabama. The lands adjoining the 

reservoir total approximately 7,392 acres and are included in the FERC 

Project Boundary. This includes land to 795-feet mean sea level (msl)1, 

as well as natural undeveloped areas, hunting lands, prohibited access 

areas, recreational areas, and all islands. 

The Harris Project also contains 15,063 acres of land within the James D. Martin-Skyline 

Wildlife Management Area (Skyline WMA) located in Jackson County, Alabama. These lands 

are located approximately 110 miles north of Harris Reservoir and were acquired and 

incorporated into the FERC Project Boundary as part of the FERC-approved Harris Project 

Wildlife Mitigative Plan and Wildlife Management Plan. These lands are leased to, and managed 

 
1 Also includes a scenic easement (to 800-feet msl or 50-horizontal-feet from 793-feet msl, whichever is less, but 
never less than 795-feet msl). 

20200410-5084 FERC PDF (Unofficial) 4/10/2020 11:18:10 AM



 

 
APRIL 2020 - 2 -   

by, the State of Alabama for wildlife management and public hunting and are part of the Skyline 

WMA. 

For the purposes of this report, “Lake Harris” refers to the 9,870-acre reservoir, the adjacent 

7,392 acres of Project land, and the dam, spillway, and powerhouse. “Skyline” refers to the 

15,063 acres of Project land within the Skyline WMA in Jackson County. “Harris Project” refers 

to all the lands, waters, and structures enclosed within the FERC Project Boundary, which 

includes both Lake Harris and Skyline. Harris Reservoir refers to the 9,870-acre reservoir only; 

Harris Dam refers to the dam, spillway, and powerhouse. The Project Area refers to the land and 

water in the Project Boundary and immediate geographic area adjacent to the Project Boundary. 

Commonly used acronyms and abbreviations that may appear in this Initial Study Report (ISR) 

are included in Appendix A.  
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FIGURE 1 LAKE HARRIS PROJECT BOUNDARY  
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FIGURE 2 SKYLINE PROJECT BOUNDARY
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2.0 HARRIS STUDY PLAN OVERVIEW  

During the October 19, 2017 Issue Identification Workshop, stakeholders provided information 

on resources that may be affected by the Harris Project. On August 28 and 29, 2018, FERC held 

Harris Project Scoping Meetings2 to provide additional opportunities for stakeholders and the 

public to present and discuss any issues related to the Harris Project relicensing. On November 

13, 2018, Alabama Power filed the following 10 proposed study plans for the Harris Project. 

• Operating Curve Change Feasibility Analysis Study 

• Downstream Release Alternatives Study 

• Erosion and Sedimentation Study  

• Water Quality Study 

• Aquatic Resources Study 

• Downstream Aquatic Habitat Study 

• Threatened and Endangered (T&E) Species Study 

• Project Lands Evaluation Study 

• Recreation Evaluation Study 

• Cultural Resources Programmatic Agreement and Historic Properties Management Plan 
Study  

Based on comments filed by stakeholders, Alabama Power filed revised study plans on March 

13, 2019. FERC issued a Study Plan Determination (SPD)3 on April 12, 2019, which approved 

Alabama Power’s study plans and included FERC staff recommendations. Alabama Power 

incorporated FERC’s recommendations and filed the Final Study Plans with FERC on May 13, 

20194. According to the FERC’s process plan and schedule for the Harris Project, Alabama 

Power’s ISR is due to FERC on or before April 12, 2020. 

Alabama Power formed the Harris Action Teams (HATs) to provide stakeholders an opportunity 

to work on the issues of most importance to them and, in the case of federal and state agencies, 

those issues where it has regulatory or statutory responsibility. The HATs include: 

• HAT 1 – Project Operations  

• HAT 2 – Water Quality and Use 

 
2 Accession Nos. 20181010-4002 and 20181010-4003 
3 Accession No. 20190412-3000 
4 Accession No. 20190513-5093 
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• HAT 3 – Fish and Wildlife 

• HAT 4 – Project Lands 

• HAT 5 – Recreation 

• HAT 6 – Cultural Resources 
 

The HATs met throughout 2019 and into 2020 to discuss the various studies and to provide input 

regarding the study process. 

Pursuant to FERC’s SPD, Alabama Power is filing six draft study reports and two cultural 

resources documents concurrently with the ISR filing. These include: 

• Draft Operating Curve Change Feasibility Analysis Phase 1 Report  

• Draft Downstream Release Alternatives Phase 1 Report 

• Draft Erosion and Sedimentation Study Report  

• Draft Water Quality Report  

• Draft Threatened and Endangered Species Desktop Assessment 

• Draft Phase 1 Project Lands Evaluation Study Report  

• Inadvertent Discovery Plan (IDP) 

• Traditional Cultural Properties (TCP) Identification Plan 
 

The filings containing the draft study reports and the cultural resources documents include HAT 

meeting summaries and presentations, and documentation of consultation between May 2019 

through March 2020. Alabama Power will file with FERC the study reports for the Aquatic 

Resources and Downstream Aquatic Habitat studies according to the due date in the FERC SPD. 

Alabama Power will file the Draft Recreation Evaluation study report in August 20205. The 

filing containing these draft study reports will include documentation of consultation from May 

2019 to the date the respective study reports are filed with FERC. 

Sections 3 through 12 of this ISR summarize the 10 FERC-approved studies in accordance with 

18 Code of Federal Regulations (CFR), Section 5.15, including 1) the purpose of the study and 

summary of methods; 2) the study progress, including data collected; 3) any variance from the 

 
5 This is a variance in the schedule from the June 2020 date in the FERC SPD.  
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FERC SPD and schedule; and 4) remaining activities and any modifications to the existing study 

or new studies proposed by Alabama Power.  
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3.0 OPERATING CURVE CHANGE FEASIBILITY ANALYSIS STUDY 

3.1 STUDY PURPOSE AND SUMMARY OF METHODS  

The Operating Curve Change Feasibility Analysis Study evaluates, in increments of 1 foot from 

786 feet msl to 789 feet msl (i.e., 786, 787, 788, and 789 feet msl; collectively “winter pool 

alternatives” or “alternatives”), Alabama Power’s ability to increase the winter pool elevation 

and continue to meet Project purposes. Any changes to the Harris Project operating curve could 

have the potential to impact downstream communities and, therefore, downstream impacts must 

be identified in the analysis. 

This study is divided into two phases: During Phase 1, Alabama Power performed extensive 

modeling and analysis of the hydrologic record and baseline information for the Project to 

identify potential impacts of a winter operating curve change on hydropower generation, flood 

control, navigation, drought operations, Green Plan flows,6 and downstream release alternatives. 

In Phase 2, Alabama Power will conduct qualitative and quantitative evaluations of potential 

resource impacts (water quality; water use; erosion and sedimentation, including invasive 

species; aquatic resources; wildlife, threatened and endangered species; terrestrial wetlands; 

recreation; and cultural resources). 

Phase 1 study methods included using existing data (hydrologic record and baseline information) 

to develop the appropriate simulation models to evaluate, in increments of 1 foot from 786 feet 

msl to 789 feet msl, Alabama Power’s ability to increase the winter pool elevation and continue 

to meet Project purposes. The simulation models developed as part of this study provided the 

tools needed to identify impacts to operational parameters and resources. 

The study methods also included calibrating the models and defining the model boundaries. 

These methods and models are described in detail in Sections 1 through 4 of the Draft Operating 

Curve Change Feasibility Phase 1 Report. 

 

 

 
6 See Section 4.2.1.1 of the Draft Operating Curve Change Feasibility Analysis Phase 1 Report for discussion of the 
Green Plan. 
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3.2 STUDY PROGRESS  

Alabama Power formed HAT 1 to provide stakeholders an opportunity to participate in issues 

related to Project operations. Alabama Power presented the models and assumptions to HAT 1 

on September 11, 2019. As noted in Section 2.0, the Draft Operating Curve Change Feasibility 

Analysis Phase 1 Report is being filed concurrently with the ISR and the filing contains the 

relevant HAT 1 meeting summaries, presentations, and documentation of consultation. The 

Phase 1 draft report presents results for seven operational parameters: hydropower generation, 

flood control, navigation, drought operations, Green Plan flows, Harris Reservoir levels, and 

downstream release alternatives. 

The Phase 1 Hydrologic Engineering Center-River Analysis System (HEC-RAS) modeling using 

the Hydrologic Engineering Center-Reservoir System Simulation (HEC-ResSim) model output 

indicates that any increase in the winter pool elevation at the Harris Dam will result in increased 

area, depth, and duration of flooding at points downstream of Harris Dam. Due to the natural 

channel geometry, for long stretches of the Tallapoosa River there is not significantly more area 

affected by increases in the winter pool; however, there are increases in the areas affected by 

flooding where tributary streams with low lying floodplains enter the Tallapoosa River. The 

proposed operating curve changes not only increase inundation areas but also increase the depth 

of flooding.  

The Green Plan minimum releases from Harris were met or exceeded for the period of record for 

all alternatives. No changes were found in the ability to pass Green Plan flows from Harris Dam 

due to an increase in the winter pool. With the discharge target based on flows upstream of the 

reservoir at Heflin, the required releases were the same for all alternatives. 

Using the HydroBudget model, Alabama Power determined that each of the four operating curve 

alternatives resulted in a loss in hydropower generation. While the greatest annual economic loss 

occurs in the + 4-foot (789-feet msl) winter pool alternative, this loss represents a relatively 

small decrease in hydropower generation for the Alabama Power hydroelectric system as a 

whole. 

The four alternatives had no effect, compared to baseline, on Alabama Power’s ability to 

maintain the Harris Reservoir levels, implement drought operations, or support navigation 
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downstream. Finally, the four alternatives did not affect Alabama Power’s ability to release the 

downstream release alternatives being evaluated in the Downstream Release Alternatives Study 

Plan. 

3.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE  

Alabama Power conducted the Operating Curve Change Feasibility Analysis Phase 1 Study in 

full conformance with FERC’s SPD; however, Alabama Power’s schedule included hosting a 

HAT 1 meeting in March 2020. Due to COVID-19 and related travel and public gathering 

restrictions, and statewide office closures, Alabama Power did not host this meeting.  

3.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond those in the FERC SPD. 

Remaining activities include: 

• Review comments on the Draft Operating Curve Change Feasibility Analysis Phase 1 
Report and modify the Final Report, as appropriate. For any comments not addressed in 
the Final Report, Alabama Power will provide an explanation of why these comments 
were not incorporated. 

• Alabama Power will use the information in the Phase 1 Final Report along with FERC-
approved relicensing study results and existing information to conduct the Phase 2 
analysis to determine potential resource impacts on water quality, water use, erosion and 
sedimentation (including invasive species), aquatic resources, wildlife, T&E species, 
terrestrial wetlands, recreation resources, and cultural resources. 

• In Phase 2, Alabama Power will analyze how the proposed operating curve alternatives 
could potentially affect existing structures (houses, barns, sheds, etc.) downstream of 
Harris Dam during flood events. Analysis will include identifying structures inundated 
under the various alternatives, including depth of inundation and duration.  

• The modeling results combined with other environmental study analyses will result in a 
final recommendation from Alabama Power on any change in the operating curve at 
Harris. 
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4.0 DOWNSTREAM RELEASE ALTERNATIVES STUDY 

4.1 STUDY PURPOSE AND SUMMARY OF METHODS 

The Downstream Release Alternatives Study evaluates the effects of pre- and post-

implementation of the Green Plan operations, a continuous minimum flow of 150 cfs (which is 

roughly the equivalent daily volume of three ten-minute pulses), and an alternative/modified 

Green Plan operation7 (i.e., changing the time of day in which Green Plan pulses are released) on 

Project resources. 

This study is being conducted in two phases. In Phase 1, Alabama Power used models developed 

in other Harris Project FERC-approved studies and conducted modeling simulations using 

specific methods, tools, and processes (as described in the FERC-approved Study Plan) to 

evaluate impacts to existing operational parameters, including reservoir levels, hydropower 

generation, flood control, navigation, and drought operations. In Phase 2, Alabama Power will 

analyze the effects of the downstream release alternatives on other resources, including water 

quality, water use, erosion and sedimentation (including invasive species), downstream aquatic 

resources (temperature and habitat), wildlife and terrestrial resources, T&E species, recreation, 

and cultural resources. 

Study methods included using existing data (hydrologic record and baseline information) to 

develop the appropriate simulation models to conduct the analysis of the downstream release 

alternatives. The primary tool for this study is HEC-RAS; however, Alabama Power used other 

HEC models to address the effects of downstream release alternatives. Tools included: 1) 

Alabama-Coosa-Tallapoosa (ACT) unimpaired flow database and other U.S. Geological Survey 

(USGS), U.S. Army Corps of Engineers (USACE), and Alabama Power records; 2) HEC-RAS; 

HEC-ResSim; Hydrologic Engineering Center- Data Storage System and Viewer (HEC-

DSSVue); and Alabama Power’s HydroBudget. These models are described in detail in Section 4 

of the Draft Downstream Release Alternatives Phase 1 Report. 

Impacts to the Harris Project were evaluated by modeling the current operations combined with 

each downstream release alternative through the daily HEC Res-Sim for the ACT Basin. During 

 
7 The alternative/modified Green Plan operation downstream release alternative will be evaluated as part of Phase 2. 
Results from the other three scenarios as well as from the Aquatic Resources Study are needed to design the 
alternative to be studied. 
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Phase 2 of this study, the outflow hydrographs from HEC-ResSim will be routed downstream 

using HEC-RAS to assess effects on alternative release scenarios on Project resources. 

4.2 STUDY PROGRESS  

Alabama Power formed HAT 1 to provide stakeholders an opportunity to participate in issues 

related to Project operations. Alabama Power presented the Phase 1 Downstream Release 

Alternatives models and assumptions to HAT 1 on September 11, 2019. As noted in Section 2.0, 

the Draft Downstream Release Alternatives Study Phase 1 Report is being filed concurrently 

with the ISR and the filing contains the relevant HAT 1 meeting summaries, presentations, and 

documentation of consultation.  

The Phase 1 HEC-RAS modeling using the HEC-ResSim output indicates that Pre-Green Plan, 

Green Plan, and 150 cfs continuous minimum flow have no effect on Harris Reservoir levels, 

flood control, navigation, or drought operations. Comparing the Pre-Green Plan and Green Plan 

using HydroBudget shows that returning to Pre-Green Plan operations would result in an annual 

economic gain to Alabama Power customers from a hydropower generation perspective because 

all hydropower generation would occur during peak times rather than a portion of generation 

occurring during off-peak pulsing operations. In evaluating the 150 cfs minimum flow 

alternative, there are too many unknowns at this time to generate reliable/accurate HydroBudget 

results; however, if the 150 cfs minimum flow is provided through a non-generation mechanism, 

the impact to hydropower generation will be the same or slightly worse than the impact from 

Green Plan operations. The capital and operation and maintenance costs associated with a 

generating or non-generating mechanism for providing a 150 cfs minimum flow will be 

considered in other economic analyses required by the relicensing process if it is part of Alabama 

Power’s proposal. 

4.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE 

Alabama Power conducted the Downstream Release Alternatives Study in full conformance with 

FERC’s SPD; however, Alabama Power’s schedule included hosting a HAT 1 meeting in March 

2020. Due to COVID-19 and related travel and public gathering restrictions, and statewide office 

closures, Alabama Power did not host this meeting. 
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4.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond those in the FERC SPD. 

Remaining Activities include:  

• Review comments on the Draft Downstream Release Alternatives Study Phase 1 Report 
and modify the Final Report, as applicable. For any comments not addressed in the Final 
Report, Alabama Power will provide an explanation why these comments were not 
incorporated. 

• Alabama Power will use the information in the Phase 1 Final Report along with FERC-
approved relicensing study results and existing information to conduct the Phase 2 
analysis to determine potential resource impacts on water quality, water use, downstream 
erosion, aquatic resources, wildlife, terrestrial, and T&E resources, recreation, and 
cultural resources.  

• The modeling results combined with other environmental study analyses will result in a 
final recommendation from Alabama Power on any downstream release at Harris. 
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5.0 WATER QUALITY STUDY  

5.1 STUDY PURPOSE AND SUMMARY OF METHODS 

The Draft Water Quality Study Report supplements information included in the 2016 Baseline 

Water Quality Report. Data sources include Alabama Power, Alabama Department of 

Environmental Management (ADEM), and Alabama Water Watch (AWW). AWW data was not 

available to Alabama Power to include in the 2016 Baseline Water Quality Report. Therefore, 

this study report summarizes data collected from 2017 through 2019 with the exception of AWW 

data which also includes years prior to 2017. No additional data than what was included in the 

2016 Baseline Water Quality Report were available for streams at Skyline. Because the current 

303(d) list includes a section of Little Coon Creek at Skyline as impaired due to siltation, it is 

addressed in the Draft Erosion and Sedimentation Report. 

In an effort to support obtaining the required 401 Water Quality Certification (WQC), Alabama 

Power conducted dissolved oxygen and temperature monitoring in the tailrace at a location 

previously approved by ADEM, approximately 800-feet-downstream of the Harris Dam on the 

west bank of the river, from June 1 through October 31 (2017 through 2019). Measurements of 

dissolved oxygen and temperature were recorded continuously at 15-minute intervals during 

generation. Alabama Power also collected monthly vertical profiles of temperature and dissolved 

oxygen in the Harris Reservoir forebay between March and October of 2018 and 2019 for 

comparison to historic profiles. 

In addition to the monitoring to support the 401 WQC, Alabama Power monitored dissolved 

oxygen and temperature approximately 0.5 mile downstream of Harris Dam. Data were recorded 

continuously at 15-minute intervals beginning March 1 through October 31, 2019. Alabama 

Power provided discharge data during the March 1 through October 31 monitoring period to 

allow for data comparison. 

Additionally, Alabama Power worked with HAT 2 participants to identify areas of water quality 

concern (areas believed to have degraded water quality conditions) and determined if identified 

areas warrant further examination as well as compiled available water quality information for 

those areas. 
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5.2 STUDY PROGRESS 

Alabama Power developed HAT 2 to provide stakeholders an opportunity to participate in issues 

related to water quality. Alabama Power held a HAT 2 meeting on September 11, 2019 and 

distributed the Draft Water Quality Study Report to HAT 2 participants on March 9, 2020. The 

Draft Water Quality Report presented results on water quality parameters in the Harris Reservoir 

as well as in the Tallapoosa River downstream of the Harris Dam. As noted in Section 2.0, the 

Draft Water Quality Study Report is being filed concurrently with the ISR and the filing contains 

the relevant HAT 2 meeting summaries, presentations, and documentation of consultation. 

Alabama Power collected dissolved oxygen and temperature data as described in the study 

methods at two locations downstream of the dam, in addition to the monthly vertical profiles 

collected in the Harris Reservoir forebay. 

HAT 2 stakeholders identified one location, the Foster’s Bridge area at Lake Harris, as an area of 

water quality concern with regard to potential nutrient enrichment and associated impacts. 

Alabama Power used existing and historical data to assess the Foster’s Bridge area. 

Data collected during generation immediately downstream of Harris Dam in 2018 and 2019 

indicated dissolved oxygen was greater than 5 milligrams per liter (mg/L) for 94 percent of all 

measurements (91 percent in 2018 and 99.6 percent in 2019). Data from the continuous 

monitoring station that recorded data during both generation and non-generation in 2019 

indicated dissolved oxygen levels were greater than 5 mg/L for 99.9 percent of all measurements. 

Monitoring data collected by Alabama Power in 2017 showed numerous events where dissolved 

oxygen was less than 5 mg/L. The low dissolved oxygen events in 2017 may be attributed to 

conditions in the Harris Reservoir that were impacted by severe drought in the summer and fall 

of 2016, where inflows to the lake were at historic lows. A variance that allowed for the lake to 

be filled two feet above the normal rule curve earlier in the year was likely another contributing 

factor. Harris Reservoir became more strongly stratified earlier in the year compared to other 

years. Dissolved oxygen levels at depths below 20 feet in the lake were hypoxic/anoxic from 

June through October 2017. 

Data collected by ADEM on the Tallapoosa River at Harris Dam, Wadley, and Horseshoe Bend 

showed dissolved oxygen levels were well above 5 mg/L during each of their sampling events. 
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Data from the recently installed continuous monitor at Malone indicated that dissolved oxygen 

levels were greater than 5 mg/L for 99 percent of the monitoring period. 

5.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE 

Alabama Power conducted the Water Quality Study in full conformance with FERC’s SPD; 

however, following discussions with ADEM, Alabama Power intends to submit an application to 

ADEM for the 401 WQC in April 2021, not in April 2020 as noted in the FERC SPD. 

5.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond that in FERC’s SPD. 

Remaining Activities include: 

• Review comments on the Draft Water Quality Study Report and modify the Final Report, 
as applicable. For any comments not addressed in the Final Report, Alabama Power will 
provide an explanation why these comments were not incorporated. 

• Alabama Power will prepare the 401 WQC application and submit to ADEM in April 
2021. 
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6.0 EROSION AND SEDIMENTATION STUDY  

6.1 STUDY PURPOSE AND SUMMARY OF METHODS 

The Erosion and Sedimentation Study identified problematic erosion sites and sedimentation 

areas at the Harris Project and downstream of Harris Dam to Horseshoe Bend and determined the 

likely causes. Erosion and sedimentation sites were solicited from HAT 2 participants.  

Methods for evaluating erosion sites on Lake Harris and the Tallapoosa River downstream of 

Harris Dam included photographing, georeferencing, and examining each site identified by HAT 

2 participants, either in the field or via aerial imagery analysis, to determine the cause of the 

erosion (i.e., Harris Project operations, land disturbance [development], or natural processes). 

Additionally, a High Definition Stream Survey (HDSS) was conducted to evaluate streambank 

conditions on the Tallapoosa River downstream of Harris Dam to Horseshoe Bend. Regarding 

sedimentation areas, light, detection and ranging (LIDAR) and available satellite imagery/aerial 

photography were used to examine identified areas. The analysis of both erosion and 

sedimentation areas was supported by field observations. The identified sedimentation areas will 

be surveyed for nuisance aquatic vegetation. 

Little Coon Creek, which flows through portions of the Project Boundary at Skyline, is currently 

listed as impaired by ADEM due to siltation. The sources of this impairment include non-

irrigated crop production and pasture grazing. Study methods included a GIS analysis of land use 

classifications within the Project Boundary at Skyline to assess the impact of agriculture on Little 

Coon Creek. Land use data was provided by the multi-resolution land characteristics (MRLC) 

consortium. 

6.2 STUDY PROGRESS 

Alabama Power developed HAT 2 to provide stakeholders an opportunity to participate in issues 

related to erosion and sedimentation. During the October 19, 2017 issue identification workshop, 

several stakeholders noted the location of possible erosion and sedimentation areas. Alabama 

Power distributed an email on May 1, 2019 to HAT 2 participants providing maps of erosion and 

sedimentation areas previously identified for evaluation and requesting identification of 

additional areas of erosion and sedimentation concerns. Alabama Power held a HAT 2 meeting 

on September 11, 2019 where it presented geographic information system (GIS) overlays and 
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maps of erosion and sedimentation sites that would be included in the field assessment. 

Following the September 11, 2019 HAT 2 meeting, a stakeholder requested, and Alabama Power 

agreed, to include an additional erosion site in the field assessment. On March 17, 2020, 

Alabama Power distributed the Draft Erosion and Sedimentation Study Report to HAT 2. As 

noted in Section 2.0, the Draft Erosion and Sedimentation Study Report is being filed 

concurrently with the ISR and the filing contains the relevant HAT 2 meeting summaries, 

presentations, and documentation of consultation. 

6.2.1 LAKE HARRIS 
 
Twenty-four erosion sites were identified for field assessment; field assessments were conducted 

in December 2019 during the winter drawdown when the sites were dewatered and could be fully 

assessed. Each site was photographed and examined to determine the cause of erosion. No 

significant signs of active erosion were present at 8 of the 24 sites. 

Nine sedimentation areas were identified by stakeholders and by examining available satellite 

imagery/aerial photography and LIDAR data using GIS. The identified sedimentation areas were 

limited to areas exposed during the winter pool drawdown due to limitations of LIDAR in 

measuring below water surfaces. Therefore, approximate surface area for each identified 

sedimentation area was measured using contours established in a 2015 LIDAR survey of the lake 

during the drawdown. Limited aerial imagery of the lake during winter draw down and historic 

LIDAR data for the reservoir did not allow for a comparison to historic conditions. On December 

4, 2019, Alabama Power visited all sedimentation areas that were accessible via boat to conduct 

field verification.  

Sedimentation areas on Lake Harris are primarily concentrated in the Little Tallapoosa arm 

where riverine flows enter the impoundment zone created by Lake Harris. To assess potential 

causes for sediment introduction to the system, land use classifications were analyzed for the 

Little Tallapoosa River Basin in 2001 and compared to 2016. Twenty-five percent of the Little 

Tallapoosa River Basin has been converted to hay/pasture fields. Land clearing and conversion 

to agricultural fields is a significant contributing factor of sedimentation in the Little Tallapoosa 

arm of Lake Harris. 
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6.2.2 TALLAPOOSA RIVER DOWNSTREAM OF HARRIS DAM  
 
Streambank condition point data collected during the downstream HDSS was averaged into 0.1-

mile segments to help facilitate finding any failing streambank areas. Using these data, a ranking 

system was developed to understand specific areas of failing streambanks on the Tallapoosa 

River and to identify any significantly impaired areas. Notably, only one area scored as impaired 

to non-functional (located on the right bank between river mile [RM] 16.3 to 16.9). 

The downstream HDSS results were also used to assess the condition of identified erosion sites 

22 and 23. These sites were assessed using the same criteria as the erosion sites located within 

Lake Harris. Both sites were confirmed to have areas of erosion primarily caused by adjacent 

land use/clearing and natural riverine processes. 

6.2.3 SKYLINE 
 
A GIS analysis of land use classifications within the Project Boundary at Skyline was used to 

assess the impact of agriculture on Little Coon Creek. A comparison of land use within the 

watershed boundary of Little Coon Creek was conducted using the earliest available MRLC 

landcover dataset (2001) and the most recent (2016). This analysis indicated that 8.8 percent of 

the land within the watershed is used for agriculture (i.e. cultivated crops and hay/pasture), 

increasing from 2001 to 2016. The proximity of these areas to Little Coon Creek more easily 

allows for soils loosened due to tilling or other agricultural practices to be washed into Little 

Coon Creek, resulting in sedimentation of the creek bottom. 

6.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE 

There are no variances from the study plan or schedule. 

Alabama Power conducted the Erosion and Sedimentation Study in full conformance with 

FERC’s SPD.  

6.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond that in FERC’s SPD. 
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Remaining Activities include:  

• Alabama Power will perform additional reconnaissance at identified sedimentation sites 
on Lake Harris during full (summer) pool conditions to determine if any nuisance aquatic 
vegetation is present and provide the results of that assessment to HAT 2 in the form of a 
technical memorandum. 

• Review comments on the Draft Erosion and Sedimentation Study Report and modify the 
Final Report, as applicable. For any comments not addressed in the Final Report, 
Alabama Power will provide an explanation why these comments were not incorporated. 
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7.0 AQUATIC RESOURCES STUDY  

7.1 STUDY PURPOSE AND SUMMARY OF METHODS  

The Aquatic Resources Study evaluates the effects of the Harris Project on aquatic resources. 

Monitoring conducted since the initiation of the Green Plan8 indicated a positive fish community 

response and increased shoal habitat availability; however, little information exists 

characterizing the extent that the Green Plan enhanced the aquatic habitat from Harris Dam 

downstream through Horseshoe Bend. Furthermore, the Alabama Department of Conservation 

and Natural Resources (ADCNR) noted the abundance of some species is below expected levels, 

which could be due to several factors including sampling methodologies, thermal regime, flow 

regime, and/or nutrient availability. 

Stakeholders noted that stream temperatures in the Tallapoosa River downstream of Harris Dam 

are generally cooler than other unregulated streams in the same geographic area, and this portion 

of the Tallapoosa River experiences temperature fluctuations due to peaking operations at Harris 

Dam. There is concern that the lower stream temperatures and temperature fluctuations are 

impacting the aquatic resources (especially fish) downstream of Harris Dam. ADCNR 

recommended use of a bioenergetics model to evaluate the potential effects of temperature 

fluctuations due to current Project operations on fish downstream of Harris Dam. 

Questions have also been raised regarding potential effects the Harris Project may have on other 

aquatic fauna within the Project Area, including macroinvertebrates such as mollusks and 

crayfish. Alabama Power is investigating the effects of the Harris Project on these aquatic 

species and is performing an assessment of the Harris Project’s potential effects on species 

mobility and population health. 

These study tasks are being accomplished through desktop assessments, field studies, and 

laboratory studies. Alabama Power has been compiling and summarizing data from existing 

information sources to provide a comprehensive characterization of aquatic resources within the 

Project Area. Alabama Power is also working with Auburn University to conduct field and 

 
8 Generally, the Green Plan specifies short (10 to 30 minute) pulses from Harris Dam, with the pulse duration 
determined by conditions at a gage on an unregulated section of the Tallapoosa River upstream of Harris Reservoir. 
The purpose of the Green Plan was to reduce the effects of peaking operations on the aquatic community 
downstream. 
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laboratory studies of the fish populations in the Tallapoosa River downstream of Harris Dam 

through Horseshoe Bend to determine how Harris Dam may be affecting the fish community in 

this reach.  

7.2 STUDY PROGRESS 

Alabama Power developed HAT 3 to provide stakeholders an opportunity to participate in issues 

related to fish and wildlife resources. Alabama Power is performing a desktop assessment 

summarizing relevant current and historic information characterizing aquatic resources at the 

Harris Project. Sources of information include reservoir fisheries management reports, scientific 

literature from aquatic resource studies conducted in the Study Area, ADCNR Natural Heritage 

Database data, Alabama Power faunal survey data, and state and federal faunal survey data.  

Currently, Alabama Power is finalizing this desktop assessment and will include it in the Draft 

Aquatic Study Report to be filed with FERC in July 2020. 

A literature review of temperature requirements of target species (Redbreast Sunfish, Channel 

Catfish, Tallapoosa Bass, and Alabama Bass) is being conducted by Auburn University. Because 

the Alabama Bass is recently described, there is little information on its temperature 

requirements; therefore, temperature data for the spotted bass, a closely related species, is being 

used. Alabama Power and USGS have provided Auburn University with historic temperature 

data to incorporate into its analysis. 

Auburn University has been sampling the fish community at four sites: Horseshoe Bend, 

Wadley, Lee’s Bridge (control site), and the Harris Dam tailrace. Sampling was conducted in 

April, May, July, September, November 2019, and January 2020, with six, 10-minute sampling 

transects occurring each sampling day. Individual fish were weighed, measured, sexed, had 

gonads removed and weighed, had diets removed from stomachs and preserved, and had otoliths 

removed and stored to be evaluated. To date, all diets have been quantified, all prey items 

identified, and a subsample measured, and all diet data have been entered into a databank for 

evaluation. 

Representative specimens of the target fish collected at the four sites are being used in 

intermittent flow static respirometry tests to assess their baseline, or resting, metabolic rates 

under multiple temperatures. The metabolic rates will be used in bioenergetics models for each 
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target species at each of the four sites. Swimming respirometry is also being used to quantify 

both performance capabilities of fish and their active metabolic rates. Diet, size distributions, and 

growth rates are currently being estimated for bioenergetics model simulations. 

As noted in Section 2.0, Alabama Power will file the Draft Aquatic Resources Study Report with 

consultation documentation in July 2020.  

7.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE 

To date, Alabama Power has conducted the Aquatic Resources Study in full conformance with 

FERC’s SPD; however, Alabama Power’s schedule included hosting a HAT 3 meeting in March 

2020. Due to COVID-19 and related travel and public gathering restrictions, and statewide office 

closures, Alabama Power did not host this meeting.  

Auburn University is exploring alternatives to electromyogram radio tags because of their 

limited ability to quantify fish swimming energetic costs and the relatively large size of these 

tags. Acoustic/radio (CART) tags are being considered, and the study plan will be revised if 

needed, to track the activity of individual fish from small watercraft and to detect their position. 

7.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond that in FERC’s SPD.  

Remaining tasks include:  

• Incorporate the Aquatic Resources Desktop Assessment into the Draft Aquatic Resources 
Study Report. 

• Obtain temperature data at the USGS and Alabama Power monitors and the 20 
temperature and level loggers stationed downstream of Harris Dam (recording through 
July 2020 or later). Temperatures recorded from 2019 and 2020 will be consolidated with 
historical data. 

• Gather and review literature and any available information on temperature tolerances, 
preferences, or optima for target species. 

• Continue fish sampling at each site every other month, conditions permitting, through 
November 2020. 

• Consider an alternative “control” site upstream of the reservoir because the flow regime 
at the current upstream site (Lee’s Bridge) appears to be more closely affected by dam 
operations than expected. 
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• Tag and track fish with CART tags during summer of 2020. 

• Continue static respirometry tests and complete at both 10 degrees Centigrade (10oC) and 
21°C in 2020. 

• Continue to measure active metabolic rates using a combination of increasing water 
velocity and decreasing water temperature. 

• Incorporate the necessary physiological parameters into the bioenergetics model to 
conduct simulations needed to test potential influence of water temperature and flow on 
growth rates of fishes below Harris Dam. Auburn University will estimate annual growth 
of the target fish species using temperature regimes and diets observed in upstream 
control sites compared to downstream treatment sites along more impacted sections of the 
Tallapoosa River.  

• Alabama Power will distribute the Draft Aquatic Resources Study Report and file with 
FERC in July 2020. Alabama Power will review comments on the Draft Aquatic 
Resources Study Report and modify the Final Report, as applicable. For any comments 
not addressed in the Final Report, Alabama Power will provide an explanation why these 
comments were not incorporated. 
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8.0 DOWNSTREAM AQUATIC HABITAT STUDY  

8.1 STUDY PURPOSE AND SUMMARY OF METHODS  

The Downstream Aquatic Habitat Study describes the relationship between Project operations 

and aquatic habitat in the Tallapoosa River from Harris Dam through Horseshoe Bend. This 

study includes the following: 

• Mesohabitat Analysis - A desktop analysis of the types of available habitat in the 
Tallapoosa River using GIS, aerial imagery, and visual observations. 

• Hydrologic Data Collection and Analysis – Collection and analysis of water level, river 
channel, and water temperature data. 

• Modeling – Development of a HEC-RAS model to evaluate the effect of current 
operations on the amount and persistence of wetted aquatic habitat, especially 
shoal/shallow-water habitat. 

 

8.2 STUDY PROGRESS 

Alabama Power developed HAT 3 to provide stakeholders an opportunity to participate in issues 

related to fish and wildlife resources. Alabama Power held a HAT 3 meeting on December 11, 

2019, to review methods for calculating the habitat types using HEC-RAS. Due to low 

attendance in December 2019, Alabama Power held an additional HAT 3 meeting on February 

20, 2020. Alabama Power will file the Draft Downstream Aquatic Habitat Study Report, along 

with the relevant documentation of consultation, with FERC in June 2020. 

The desktop mesohabitat analysis concluded that the 47-mile reach of the Tallapoosa River 

below Harris Dam is comprised of approximately 46 percent pool habitat, 44 percent riffle 

habitat, and 10 percent run habitat with current operations. The analysis indicated these habitat 

types are relatively evenly distributed along the reach, except for a reach between 7 miles and 14 

miles downstream of Harris Dam where the amount of riffle habitat per mile is nearly twice that 

of other reaches. 

Water level loggers installed at twenty locations in the Tallapoosa River below Harris Dam 

began recording water level and water temperature at 15-minute intervals in April 2019 and will 

continue through June 2020. During deployment and subsequent visits to perform maintenance 
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and download logger data, technicians performed bathymetric surveys at approximately 200 

cross-sections to acquire accurate riverbed elevation data for use in the hydraulic model. 

The existing HEC-RAS model9 terrain was updated using newly collected riverbed elevation and 

LIDAR data. Based on the USACE’s unimpaired flow data set for the Tallapoosa River, 2001 

was selected as an “average” water year for modeling purposes. Alabama Power ran simulations 

using hydrographs created with Harris Dam operations data for 2001. Alabama Power is 

currently analyzing the results to determine the effects on downstream aquatic habitat.  

8.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE 

To date, Alabama Power has conducted the Downstream Aquatic Habitat Study in full 

conformance with FERC’s SPD; however, Alabama Power’s schedule included hosting a HAT 3 

meeting in March 2020. Due to COVID-19 and related travel and public gathering restrictions, 

and statewide office closures, Alabama Power did not host this meeting.  

8.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond that in FERC’s SPD.  

Remaining activities include:  

• Continue analyzing the results of Green Plan model simulations based on input and 
recommendations. Note that effects on downstream aquatic habitat from modifications to 
current operations are addressed in the Phase 2 of the Downstream Release Alternatives 
Study. 

• Continue collecting level logger data through June 2020. 

• Alabama Power will distribute a Draft Downstream Aquatic Habitat Report in June 2020. 
Alabama Power will review comments on the Draft Aquatic Resources Study Report and 
modify the Final Report, as applicable. For any comments not addressed in the Final 
Report, Alabama Power will provide an explanation why these comments were not 
incorporated. 

 

 
9 The HEC-RAS model developed for the Operating Curve Change Feasibility Analysis and the Downstream 
Release Alternatives Study was used for this downstream aquatic habitat study.  
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9.0 THREATENED AND ENDANGERED SPECIES STUDY  

9.1 STUDY PURPOSE AND SUMMARY OF METHODS  

The Threatened and Endangered Species Study assesses the probability of populations of 

currently listed federal and/or state protected species and/or their critical habitat occurring within 

the Harris Project Boundary or Project Area and determine if there are Project related impacts.  

The study methods include conducting a desktop analysis of habitat information and maps, 

compiling a list of federally and state protected T&E species, and identifying critical habitats that 

occur within the Harris Project Vicinity and the downstream reach of the Tallapoosa River from 

the Harris Dam through Horseshoe Bend. This study includes reviewing habitat requirements 

and range of existing and extirpated species and identifying environmental factors potentially 

affecting each species. 

9.2 STUDY PROGRESS  

Alabama Power developed HAT 3 to provide stakeholders an opportunity to participate in issues 

related to fish and wildlife resources. Alabama Power held a HAT 3 meeting on August 27, 2019 

to discuss the T&E Species Study Plan and methods. Alabama Power and the USFWS met on 

November 21, 2019 to survey for fine-lined pocketbook on an approximate 3.75-mile stretch of 

the Tallapoosa River starting from the County 36 bridge and extending to the shoal below the 

Highway 431 bridge. The USFWS and Alabama Power agreed to conduct additional surveys on 

the fine-lined pocketbook in Spring 2020.10 

Alabama Power distributed the Draft Threatened and Endangered Species Desktop Assessment 

to stakeholders on February 21, 2020. As noted in Section 2.0, the Draft Threatened and 

Endangered Species Desktop Assessment is being filed concurrently with the ISR and the filing 

contains the relevant HAT 3 meeting summaries, presentations, and consultation records.  

The draft desktop assessment determined the probability of populations of currently listed T&E 

species and/or their critical habitat occurring within the Harris Project Boundary or Project Area. 

A list of species potentially occurring in Alabama counties in the Project Vicinity was compiled 

 
10 The date of survey may be modified due to COVID-19 restrictions. Alabama Power will consult with the USFWS 
on survey dates. 
 

20200410-5084 FERC PDF (Unofficial) 4/10/2020 11:18:10 AM



 

 
APRIL 2020 - 28 -   

from the T&E species list using ADCNR, USFWS, and Alabama Natural Heritage Program 

databases.  

Results and maps were obtained and summarized from USFWS Recovery Plans and 5-Year 

Reviews, the Federal Register Listings and Critical Habitat Designations, and USFWS 

Environmental Conservation Online System (ECOS). Maps depicting current species ranges and 

critical habitats were developed using GIS data available on the USFWS’ ECOS online system. 

This information was used to determine whether further assessments of identified species and 

habitat are necessary. 

The Alabama counties in the vicinity of the Harris Project overlap with the habitat range, critical 

habitat, and extant populations of 20 federal and state protected T&E species. Nine of these 

species have habitat ranges intersecting with the Project Boundaries, five of which have a range 

occurring in the Project Boundary at Skyline, and six of which have a range occurring in the 

Project Boundary at Lake Harris. Additionally, the USFWS has designated critical habitat for 6 

of the 20 total species identified (finelined pocketbook, Indiana bat, rabbitsfoot, slabside 

pearlymussel, southern pigtoe, and spotfin chub). In addition to critical habitat ranges, specific 

extant populations were identified for ten species. Seven of the ten listed mussels (Alabama 

lampmussel, fine-rayed pigtoe, pale lilliput, rabbitsfoot, snuffbox, shiny pigtoe, and slabside 

pearlymussel), and one of the two listed fish (palezone shiner) have extant populations in the 

Paint Rock River, which is located 3.9 linear miles from the closest Project Boundary at Skyline. 

The desktop review of federally listed species and their habitats identified potential habitat for 

three bat species, two mussels species, two plant species, and a bird that may have habitat within 

the Project Boundary at Lake Harris and Skyline. 

9.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE 

To date, Alabama Power has conducted the Threatened & Endangered Species Study in full 

conformance with FERC’s SPD; however, Alabama Power’s schedule included hosting a HAT 3 

meeting in March 2020. Due to COVID-19 and related travel and public gathering restrictions, 

and statewide office closures, Alabama Power did not host this meeting. 
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9.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond that in FERC’s SPD.  

Remaining Activities include: 

• Review comments on the Draft Threatened and Endangered Species Desktop Assessment 
and modify the Final Assessment, as applicable. For any comments not included in the 
Final Assessment, Alabama Power will provide an explanation why these comments were 
not incorporated. 

• Alabama Power will continue working with USFWS to complete field surveys at Harris 
and Skyline WMA to determine if T&E species are located within the Harris Project 
Boundary. Species to be surveyed in Spring/Summer 202011 include: the palezone shiner 
at Skyline WMA and the fine-lined pocketbook mussel upstream of Harris Dam. 

• The Final T&E Species Study Report will include the Desktop Assessment, the results of 
all field investigations, and other tasks described in the FERC SPD T&E Species Study 
Plan. 

 

 
11 The date of survey may be modified due to COVID-19 restrictions. Alabama Power will consult with the USFWS 
on survey dates. 
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10.0 PROJECT LANDS EVALUATION STUDY 

10.1 STUDY PURPOSE AND SUMMARY OF METHODS 

The Harris Project Lands Evaluation identifies lands around Lake Harris and at Skyline that are 

needed for Harris Project purposes and classifies these lands based upon use. Alabama Power 

evaluated the land use classifications for the Harris Project and determined changes needed to 

conform to Alabama Power’s current land classification system and other Alabama Power 

FERC-approved Shoreline Management Plans (SMP). This Phase 1 portion of the study 

identified lands to be added to, or removed from, the current Harris Project Boundary and/or be 

reclassified. Phase 2 will use the results of Phase 1 and other Harris relicensing studies to 

develop a Wildlife Management Program (WMP) and a SMP.  

The process and methods for Phase 1 included: meeting with HAT 4 members to discuss 

potential changes to the Harris Project lands (add, delete, or reclassify); a desktop analysis 

utilizing GIS data such as T&E species, wetlands, and cultural resources (i.e., “Sensitive 

Areas”), timber management tracts and current practices, and ADEM’s data on impaired waters; 

and developing a draft map using GIS to show all proposed changes to Harris Project lands. 

Phase 2 includes development of a SMP (Phase 2A) and a WMP (Phase 2B) to file with the final 

license application. In addition to the results from the Phase 1 Project Lands Evaluation, 

Alabama Power will incorporate information collected during other relicensing studies (e.g., 

T&E, water quality, and recreation studies), as appropriate, to the SMP and WMP. Specific 

activities for developing the SMP and WMP are included in FERC’s SPD.  

10.2 STUDY PROGRESS  

Alabama Power developed HAT 4 to provide stakeholders an opportunity to participate in issues 

related to Project lands, the WMP, and SMP. Alabama Power held a HAT 4 meeting on 

September 11, 2019, to review proposed land use changes, including lands to be added to the 

Project Boundary, lands to be removed from the Project Boundary, and proposed changes in land 

use classifications of existing Project lands. Alabama Power presented the proposed changes in 

GIS overlays. Following the September 11, 2019 HAT 4 meeting, Alabama Power solicited 

feedback from HAT 4 regarding the Project Lands proposal. As noted in Section 2.0, the Draft 

Phase 1 Project Lands Evaluation Study Report is being filed concurrently with the ISR and the 
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filing contains the relevant HAT 4 meeting summaries, presentations, and documentation of 

consultation. 

Alabama Power identified lands around Lake Harris and at Skyline that are needed for Harris 

Project purposes and classified these lands based upon use. In addition, Alabama Power 

evaluated acreage at Skyline to determine availability of suitable bobwhite quail habitat and 

prepared the Draft Phase 1 Project Lands Evaluation Study Report. Finally, Samford University 

conducted a botanical inventory of a 20-acre parcel at Flat Rock Park.  

10.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE 

There are no variances from the study plan or schedule. 

Alabama Power conducted the Project Lands Evaluation in full conformance with FERC’s SPD.  

10.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond that in FERC’s SPD. 

Remaining activities include:  

• Alabama Power will review comments on the Draft Phase 1 Project Lands Evaluation 
Study Report and modify the Final Report, as applicable. For any comments not 
addressed in the Final Report, Alabama Power will provide an explanation of why these 
comments were not incorporated. 

• Samford University will conduct a botanical survey on an additional 21 acres of land 
adjacent to the previously surveyed area.  

• Complete the Project Lands Evaluation Study Plan methods for Phase 2 SMP and WMP.  
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11.0 RECREATION EVALUATION STUDY 

11.1 STUDY PURPOSE AND SUMMARY OF METHODS  

The Harris Recreation Evaluation Study Plan and subsequent relevant FERC filings contain 

several components to determine potential recreational impact of the Harris Project: 1) 

recreational use of the Harris Project (Lake Harris Public Access); 2) recreational use of the 

Tallapoosa River below Harris Dam (Tallapoosa River User); and, 3) as introduced in the 

December 19, 2019 FERC filing, the Tallapoosa River Landowner Survey Research Plan12. 

The Lake Harris Public Access component includes gathering baseline information on existing 

Project recreation facilities, existing Project recreational use and capacity, and estimated future 

demand and needs at the Harris Project. For this component, Alabama Power has completed the 

following:  

• Reviewed existing information and inventoried and mapped (using GIS) existing Project 
recreation sites and access areas within the Project Boundary; 

• Summarized who owns, operates, and maintains each Project recreation site; 

• Evaluated the condition of the Harris Project recreation sites and facilities within the 
Project Boundary; and 

• Estimated current recreation use and the current and projected use capacity at Harris 
Project recreation sites13.  

To determine how flows in the Tallapoosa River downstream of Harris Dam affect recreational 

users and their activity, Alabama Power has completed the following: 

• Calculated total visitation (effort) and daily effort levels by user groups during the study 
period (May 1, 2019 to October 31, 2019);  

• Measured user attitudes/perceptions about instream flow and trip satisfaction on the day 
they were intercepted during this period;  

• Obtained catch information from anglers intercepted during this period; and 

 
12 Accession No. 20191219-5186. 
13 Alabama Power worked with Southwick Associates on this component of the study and as of April 2020, this 
information is still preliminary and will be presented to stakeholders in the Draft Recreation Evaluation Report. 
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• Determined how instream flow affected a) overall effort, b) daily effort by each user 
group, c) perception of instream flow and trip satisfaction by user group, and d) species 
of fish targeted, caught, and retained14. 

Alabama Power is also surveying landowners downstream of Harris Dam15 as well as 

recreational users of the Tallapoosa River regarding their recreation use of the Tallapoosa River. 

Alabama Power:  

• Reviewed county tax records to identify residential, vacation, forestry, agricultural, or 
vacant land adjacent to the Tallapoosa River in Randolph, Chambers, or Tallapoosa 
Counties that could be used for river-related recreation and obtained their mailing 
address; 

• Developed a survey instrument to collect information from downstream landowners on 
their recreational use of the Tallapoosa River, use by others they may provide access to 
on their property, landowner perception of instream flow, and their attitudes about 
recreation and other resource issues on the Tallapoosa River downstream of Harris Dam 
to Jaybird Landing Boat Ramp; and 

• Sent landowners an introductory pre-survey letter via first-class mail informing them of 
the study, followed one week later with a first-class mailing with a request to participate 
in study. This mailing included a paper copy of the survey, including a self-addressed 
stamped envelope for return, and also provided directions to fill out the survey online. 

11.2 STUDY PROGRESS  

Alabama Power developed HAT 5 to provide stakeholders an opportunity to participate in issues 

related to recreation. Alabama Power held a HAT 5 meeting on December 11, 2019, to discuss 

the Tallapoosa River Landowner Survey Research Plan. Alabama Power will file the Draft 

Downstream Recreation Evaluation Study Report, along with the relevant documentation of 

consultation, with FERC in August 2020. 

Alabama Power conducted Lake Harris Public Access questionnaires and counts from March to 

December 2019 (counts were conducted almost daily and employed nine recreation clerks who 

conducted 1,357 questionnaires) 16. Alabama Power also conducted Tallapoosa River User 

Surveys and counts from May to October 2019 (40 count days with approximately 200 surveys). 

 
14 Alabama Power worked with Dr. Kevin Hunt on this component of the survey and as of April 2020, this 
information is still preliminary and will be presented to stakeholders in the Draft Recreation Evaluation Report. 
15 As described in the December 19, 2019 Tallapoosa River Landowner Survey Research Plan. 
16 The start date for the counts was March 11, 2019. The survey questionnaire started on May 10, 2019. The last date 
for both was December 15, 2019. 
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Additionally, ADCNR provided data on recreation use at the Skyline WMA (man-days hunted 

and harvest estimates were conveyed in August 2019). In October 2019, Alabama Power 

inventoried recreation facilities at the Lake Harris Public Access sites (12 Harris Project 

Recreation sites17, Lakeside Marina, and Wedowee Marine).  

At the conclusion of the Tallapoosa River User Survey, researchers noted a lack of information 

from downstream landowners. To supplement data collected at public recreation sites on the 

Tallapoosa River downstream of the Project, Alabama Power developed a survey for 

downstream landowners regarding river-related recreation. Alabama Power facilitated a HAT 5 

meeting on December 11, 2019, to provide stakeholders the opportunity to comment on the 

proposed Tallapoosa River Downstream Landowner Survey. Alabama Power incorporated 

several comments from HAT 5 members into the Tallapoosa River Landowner Survey Research 

Plan (including distributing a paper copy of the survey and delaying the start of the survey). Per 

stakeholder suggestions at the December 2019 HAT meeting, Alabama Power added an 

anonymous internet survey (Tallapoosa River Recreation User Survey) for river users to express 

opinions regarding their recreation experience on the Tallapoosa River. Initially, Alabama Power 

was only assessing landowners who owned residential, vacation, agricultural land that may be 

used as a residence, or non-industrial vacant land that was tied to an individual landowner. 

Alabama Power expanded the landowner categories to include forest landowners (known 

businesses in this category were removed so that only private individuals remained) and 

extended the response deadline for the Tallapoosa River Downstream Landowner Survey to 

April 15, 2020 (original deadline was March 31, 2020).  

11.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE 

To date, Alabama Power conducted the Recreation Evaluation Study in full accordance with the 

methods and schedule described in the FERC SPD with the exception of the following variances: 

• Alabama Power added the Tallapoosa River Downstream Landowner Survey and 
Tallapoosa River Recreation User Survey described above.  

• Alabama Power will file the Draft Harris Project Recreation Evaluation report in August 
2020 (rather than June 2020) due to the additional study elements and extended 

 
17 Lee’s Bridge Boat Ramp; Foster’s Bridge Boat Ramp; Swagg Boat Ramp; Lonnie White Boat Ramp; Crescent 
Crest Boat Ramp; Highway 48 Bridge Boat Ramp; Wedowee Marine South Marina; Little Fox Creek Boat Ramp  
Big Fox Creek Boat Ramp; Flat Rock Park Day Use Park; R. L. Harris Management Area; and Harris Tailrace 
Fishing Platform.  
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participation deadlines. Alabama Power will keep with the schedule and file the Final 
Harris Project Recreation Evaluation report in November 2020. 

Alabama Power’s schedule included hosting a HAT 5 meeting in March 2020. Due to COVID-

19 and related travel and public gathering restrictions, and statewide office closures, Alabama 

Power did not host this meeting.  

11.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond that in FERC’s SPD. 

Due to the additional surveys and subsequent processing and analysis of the data, Alabama 

Power will file the Draft Recreation Evaluation Study Report in August 2020 rather than in June 

2020. Alabama Power is not proposing to change the Final Report due date in November 2020. 

Remaining activities include:  

• Use information collected from the Tallapoosa River Downstream Landowner Survey 
and Tallapoosa River Recreation User Survey to characterize use of the Tallapoosa River 
downstream of Harris Dam to Jaybird Landing Boat Ramp.  

• Use information on river flow to determine how instream flow affects landowner 
recreational use and satisfaction on the Tallapoosa River downstream of Harris Dam.  

• Combine Tallapoosa River Downstream Landowner Survey and Tallapoosa River 
Recreation User Survey with data gathered at public recreation sites in 2019. 

• In August 2020, Alabama Power will distribute a Draft Recreation Evaluation Study 
Report. Alabama Power will review comments on the Draft Recreation Evaluation Study 
Report and modify the Final Report, as applicable. For any comments not addressed in 
the Final Report, Alabama Power will provide an explanation why these comments were 
not incorporated. 
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12.0 CULTURAL RESOURCES STUDY  

12.1 STUDY PURPOSE AND SUMMARY OF METHODS  

The Harris Project Cultural Resources18 Programmatic Agreement and Historic Properties 

Management Plan Study Plan involves collecting and summarizing existing cultural resources 

baseline information and developing a plan to assess cultural resources identified in the Harris 

Project Area of Potential Effect (APE).  

Alabama Power will develop a Historic Properties Management Plan (HPMP) for the Harris 

Project. The HPMP will describe the Harris Project, APE, anticipated effects, and Alabama 

Power’s proposed measures to protect historic properties.  

As part of this study, Alabama Power will determine the need for, and if required, develop a draft 

Programmatic Agreement (PA) (among FERC, the State Historic Preservation Office [SHPO], 

Alabama Power, and applicable federally recognized tribes19) for managing historic properties 

that may be affected by a new license issued to Alabama Power for the continued operation of 

the Harris Project. FERC will issue the draft PA with any draft National Environmental Policy 

Act (NEPA) documents (Environmental Assessment or Environmental Impact Statement) and 

then issue the final PA with the final NEPA analysis. 

12.2 STUDY PROGRESS  

Alabama Power formed HAT 6 to provide stakeholders an opportunity to participate in issues 

related to cultural resources. Alabama Power has conducted several HAT 6 meetings in 2019 and 

2020. These meetings covered numerous topics, summarized below:  

• May 22, 2019 - Sites Selected for Further Evaluation, TCP Identification Plan, APE, 
HPMP outline  

• July 9, 2019 - Sites Selected for Further Evaluation 

 
18 FERC has the responsibility to consult with the Advisory Council on Historic Preservation (Advisory Council) 
and the Alabama Historical Commission (AHC or State Historic Preservation Office [SHPO]) pursuant to the 
Advisory Council’s regulations (36 U.S. Code of Federal Regulation [C.F.R.] part 800) implementing the National 
Historic Preservation Act (NHPA) (54 U.S. States Code [U.S.C.] 306108; hereinafter, “Section 106”. 
19 Applicable tribes as of March 2019- Cherokee Nation, Eastern Band of Cherokee Indians, United Keetoowah 
Band of Cherokee Indians in Oklahoma, Alabama-Coushatta Tribe of Texas, Alabama-Quassarte Tribal Town, 
Coushatta Tribe of Louisiana, Kialegee Tribal Town, Muscogee (Creek) Nation, Poarch Band of Creek Indians, and 
Thlopthlocco Tribal Town. 
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• November 6, 2019 - Muscogee August 19, 2019 Letter, Fish Weir Information, Final 
Determination of Lake Harris Sites for Further Evaluation, Lake Harris Survey Schedule, 
Lake Harris Site Evaluation Methods, Skyline Site Selection and Evaluation Methods, 
HPMP, IDP, and TCP Identification Plan outline discussion 

• March 2, 2020 - Draft IDP, Draft TCP Identification Plan, Proposed APE  
 

Alabama Power and the Office of Archeological Research (OAR) reviewed existing information 

on the 330 previously recorded archeological sites and identified sites for further evaluation. Of 

the 96 sites identified for preliminary archeological assessments, 79 were identified through 

OAR research and 17 additional sites were requested by the Muscogee (Creek) Nation20. Per the 

OAR, the preliminary archaeological assessment was intended to determine the general 

disposition of previously recorded archaeological sites selected in concert with consulting parties 

that were considered potentially significant cultural resources. The preliminary archeological 

assessment was conducted to determine the location, setting, and general condition of the sites. It 

involved both a literature/records search and, if needed, an on-site field reconnaissance. In 

addition, Alabama Power and OAR performed cultural resources assessments21 at several sites at 

Skyline (previous surveys identified 141 sites as Undetermined in regard to their National 

Register of Historic Places [National Register] status in the Alabama State Site File). Finally, 

Alabama Power and OAR evaluated a sample of the 236 known caves recorded in Skyline (13 

caves were investigated by using digital photography, mapping rock art locations, and 

documenting other utilization)22.  

The FERC SPD specified that “Alabama Power should also include both a written description of 

the APE, a map clearly identifying the APE and its relationship to the Harris Project Boundary, 

and concurrence from, the Alabama SHPO on the APE prior to conducting fieldwork (5.9(b)(6).” 

Beginning in May 2019, Alabama Power consulted with stakeholders to establish the Harris 

Project APE and Alabama Power is continuing to work with Alabama SHPO to finalize the APE. 

 
20 Filed on August 16, 2019.  
21 Cultural Resource Assessments conducted at Skyline and those to be conducted around Lake Harris comply with 
the Alabama SHPO guidelines. Methods for both the preliminary archeological assessments and cultural resources 
assessments were shared with appropriate HAT 6 members following the November 6, 2019 meeting.  
22 These investigations were led by Scott Shaw. Scott did the initial assessment of the caves and bat populations 
prior to field crews entering to conduct documentation. Scott made efforts to avoid large hibernating populations and 
record any bat species encountered within each visited cave. This information was shared with Alabama Power for 
dissemination as appropriate to USFWS and ADCNR. 
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In addition, Alabama Power worked with HAT 6 to develop the IDP and the TCP Identification 

Plan.  

Per section 304 of the National Historic Preservation Act (NHPA), as amended, and 36 CFR 

800.11(c), Alabama Power will “withhold any information about the location, character, or 

ownership of a historic property from public disclosure when disclosure may cause a significant 

invasion of privacy, risk harm to the historic property, or impede the use of a traditional religious 

site by practitioners.” Alabama Power will file all such information collected to date as 

“privileged.” 

As noted in Section 2.0, the cultural documents filed concurrently with this ISR contain HAT 6 

meeting summaries, presentations, and documentation of consultation. 

12.3 VARIANCE FROM THE STUDY PLAN AND SCHEDULE  

Alabama Power conducted the Cultural Resources Programmatic Agreement and Historic 

Properties Management Plan Study in full conformance with FERC’s SPD.  

Alabama Power continues to work with the Alabama SHPO for concurrence regarding the Harris 

APE and plans to file the final APE (with maps) by June 30, 2020. 

12.4 REMAINING ACTIVITIES/MODIFICATIONS OR OTHER PROPOSED STUDIES 

Alabama Power does not propose any additional studies beyond that in FERC’s SPD.  

Remaining Activities include: 

• Alabama Power will complete consultation and determine the final Harris APE.  

• Alabama Power will complete survey work and TCP identification by February 2021 and 
complete eligibility assessments for known cultural resources by July 2021. 

• Alabama Power will conduct a cultural resources assessment for the sites identified 
during the Lake Harris preliminary archeological assessment.  

• Alabama Power will begin drafting an HPMP, which will include provisions for future 
National Register eligibility evaluation of the Harris Project facilities in 2033, when the 
Project would reach an age of 50 years.  

• Alabama Power will continue to determine and document the presence of cultural 
resources within the Project’s APE; evaluate any known cultural resources for National 
Register eligibility (including the piers at Miller Covered Bridge); and determine if 
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authorized use of the Harris Project, including any proposed changes in Project operation 
proposed under a new license, would cause changes in the character or use of historic 
properties, if such properties exist. 
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ACRONYMS AND ABBREVIATIONS  
A 
A&I   Agricultural and Industrial 
ACFWRU  Alabama Cooperative Fish and Wildlife Research Unit 
ACF   Apalachicola-Chattahoochee-Flint (River Basin) 
ACT    Alabama-Coosa-Tallapoosa (River Basin) 
ADCNR  Alabama Department of Conservation and Natural Resources 
ADECA  Alabama Department of Economic and Community Affairs 
ADEM   Alabama Department of Environmental Management 
ADROP Alabama-ACT Drought Response Operations Plan 
AHC Alabama Historical Commission 
Alabama Power Alabama Power Company 
AMP   Adaptive Management Plan 
ALNHP  Alabama Natural Heritage Program  
APE   Area of Potential Effects 
ARA   Alabama Rivers Alliance 
ASSF   Alabama State Site File 
ATV   All-Terrain Vehicle 
AWIC   Alabama Water Improvement Commission 
AWW   Alabama Water Watch 
 
 
B 
BA   Biological Assessment 
B.A.S.S.  Bass Anglers Sportsmen Society 
BCC   Birds of Conservation Concern 
BLM   U.S. Bureau of Land Management 
BOD   Biological Oxygen Demand 
 
 
C 
°C   Degrees Celsius or Centrigrade 
CEII    Critical Energy Infrastructure Information 
CFR   Code of Federal Regulation 
cfs   Cubic Feet per Second 
cfu   Colony Forming Unit 
CLEAR  Community Livability for the East Alabama Region 
CPUE   Catch-per-unit-effort 
CWA   Clean Water Act 
 
 
 
 
 

R. L. Harris Hydroelectric Project 
FERC No. 2628 
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D 
DEM   Digital Elevation Model 
DIL   Drought Intensity Level 
DO   Dissolved Oxygen 
dsf   day-second-feet 
 
 
E 
EAP   Emergency Action Plan 
ECOS   Environmental Conservation Online System  
EFDC   Environmental Fluid Dynamics Code 
EFH   Essential Fish Habitat 
EPA   U.S. Environmental Protection Agency 
ESA   Endangered Species Act  
 
 
F 
°F   Degrees Fahrenheit 
ft   Feet 
F&W   Fish and Wildlife 
FEMA   Federal Emergency Management Agency 

FERC   Federal Energy Regulatory Commission 
FNU    Formazin Nephelometric Unit 
FOIA    Freedom of Information Act 
FPA   Federal Power Act 
 
 
G 
GCN   Greatest Conservation Need 
GIS   Geographic Information System 
GNSS   Global Navigation Satellite System 
GPS   Global Positioning Systems 
GSA   Geological Survey of Alabama 
  
 
H 
Harris Project  R.L. Harris Hydroelectric Project 
HAT   Harris Action Team 
HEC   Hydrologic Engineering Center 
HEC-DSSVue  HEC-Data Storage System and Viewer 
HEC-FFA   HEC-Flood Frequency Analysis 
HEC-RAS  HEC-River Analysis System 
HEC-ResSim  HEC-Reservoir System Simulation Model 
HEC-SSP  HEC-Statistical Software Package 
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HDSS   High Definition Stream Survey  
hp   Horsepower 
HPMP   Historic Properties Management Plan 
HPUE   Harvest-per-unit-effort 
HSB   Horseshoe Bend National Military Park 
 
 
I 
 
IBI   Index of Biological Integrity 
IDP   Inadvertent Discovery Plan 
IIC   Intercompany Interchange Contract 
IVM   Integrated Vegetation Management 
ILP   Integrated Licensing Process 
IPaC    Information Planning and Conservation 
ISR   Initial Study Report 
 
 
J 
JTU   Jackson Turbidity Units 
 
 
K 
kV   Kilovolt 
kva   Kilovolt-amp 
kHz   Kilohertz 
 
 
L 
LIDAR  Light Detection and Ranging 
LWF   Limited Warm-water Fishery 
LWPOA  Lake Wedowee Property Owners’ Association  
 
 
M 
m   Meter 
m3   Cubic Meter 
M&I    Municipal and Industrial 
mg/L   Milligrams per liter 
ml   Milliliter 
mgd   Million Gallons per Day 
µg/L   Microgram per liter 
µs/cm   Microsiemens per centimeter 
mi2   Square Miles 
MOU   Memorandum of Understanding  
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MPN   Most Probable Number 
MRLC   Multi-Resolution Land Characteristics 
msl   Mean Sea Level 
MW   Megawatt 
MWh   Megawatt Hour 
 
 
N 
n   Number of Samples 
NEPA   National Environmental Policy Act 
NGO   Non-governmental Organization  
NHPA   National Historic Preservation Act 
NMFS   National Marine Fisheries Service 
NOAA   National Oceanographic and Atmospheric Administration 
NOI   Notice of Intent 
NPDES  National Pollutant Discharge Elimination System 
NPS   National Park Service 
NRCS   Natural Resources Conservation Service 
NRHP   National Register of Historic Places 
NTU   Nephelometric Turbidity Unit 
NWI   National Wetlands Inventory 
 
 
O 
OAR   Office of Archaeological Resources 
OAW   Outstanding Alabama Water 
ORV   Off-road Vehicle 
OWR   Office of Water Resources 
 
 
P 
PA   Programmatic Agreement  
PAD    Pre-Application Document 
PDF    Portable Document Format 
pH   Potential of Hydrogen 
PID   Preliminary Information Document 
PLP   Preliminary Licensing Proposal 
Project   R.L. Harris Hydroelectric Project 
PUB   Palustrine Unconsolidated Bottom 
PURPA  Public Utility Regulatory Policies Act  
PWC   Personal Watercraft 
PWS   Public Water Supply 
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Q 
QA/QC  Quality Assurance/Quality Control  
 
 
R 
RM   River Mile 
RTE   Rare, Threatened and Endangered 
RV   Recreational Vehicle 
 
 
S 
S   Swimming 
SCORP  State Comprehensive Outdoor Recreation Plan 
SCP   Shoreline Compliance Program 
SD1   Scoping Document 1 
SH   Shellfish Harvesting 
SHPO   State Historic Preservation Office 
Skyline WMA  James D. Martin-Skyline Wildlife Management Area 
SMP   Shoreline Management Plan 
SU   Standard Units 
 
 
T 
T&E   Threatened and Endangered 
TCP   Traditional Cultural Properties 
TMDL   Total Maximum Daily Load 
TNC   The Nature Conservancy 
TRB   Tallapoosa River Basin 
TSI   Trophic State Index 
TSS   Total Suspended Soils 
TVA   Tennessee Valley Authority 
 
 
U 
USDA   U.S. Department of Agriculture 
USGS   U.S. Geological Survey 
USACE  U.S. Army Corps of Engineers 
USFWS  U.S. Fish and Wildlife Service 
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W 
WCM   Water Control Manual 
WMA   Wildlife Management Area 
WMP   Wildlife Management Plan 
WQC   Water Quality Certification 
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From: APC Harris Relicensing
To: "harrisrelicensing@southernco.com"
Bcc: 1942jthompson420@gmail.com; 9sling@charter.net; alcondir@aol.com; allan.creamer@ferc.gov;

alpeeple@southernco.com; amanda.fleming@kleinschmidtgroup.com; amanda.mcbride@ahc.alabama.gov;
amccartn@blm.gov; ammcvica@southernco.com; amy.silvano@dcnr.alabama.gov;
andrew.nix@dcnr.alabama.gov; arsegars@southernco.com; athall@fujifilm.com; aubie84@yahoo.com;
awhorton@corblu.com; bart_roby@msn.com; baxterchip@yahoo.com; bboozer6@gmail.com;
bdavis081942@gmail.com; beckyrainwater1@yahoo.com; bill_pearson@fws.gov; blacklake20@gmail.com;
blm_es_inquiries@blm.gov; bob.stone@smimail.net; bradandsue795@gmail.com; bradfordt71@gmail.com;
brian.atkins@adeca.alabama.gov; bruce.bradford@forestry.alabama.gov; bsmith0253@gmail.com;
butchjackson60@gmail.com; bwhaley@randolphcountyeda.com; carolbuggknight@hotmail.com;
celestine.bryant@actribe.org; cengstrom@centurytel.net; ceo@jcchamber.com; cggoodma@southernco.com;
cgnav@uscg.mil; chad@cleburnecountychamber.com; chandlermary937@gmail.com;
chiefknight2002@yahoo.com; chimneycove@gmail.com; chris.goodell@kleinschmidtgroup.com;
chris.greene@dcnr.alabama.gov; chris.smith@dcnr.alabama.gov; chris@alaudubon.org;
chuckdenman@hotmail.com; clark.maria@epa.gov; claychamber@gmail.com; clint.lloyd@auburn.edu;
cljohnson@adem.alabama.gov; clowry@alabamarivers.org; cmnix@southernco.com; coetim@aol.com;
colin.dinken@kleinschmidtgroup.com; cooper.jamal@epa.gov; coty.brown@alea.gov;
craig.litteken@usace.army.mil; crystal.davis@adeca.alabama.gov; crystal.lakewedoweedocks@gmail.com;
crystal@hunterbend.com; dalerose120@yahoo.com; damon.abernethy@dcnr.alabama.gov;
dbronson@charter.net; dcnr.wffdirector@dcnr.alabama.gov; decker.chris@epa.gov; devridr@auburn.edu;
dfarr@randolphcountyalabama.gov; dhayba@usgs.gov; djmoore@adem.alabama.gov;
dkanders@southernco.com; dolmoore@southernco.com; donnamat@aol.com; doug.deaton@dcnr.alabama.gov;
dpreston@southernco.com; drheinzen@charter.net; ebt.drt@numail.org; eilandfarm@aol.com;
el.brannon@yahoo.com; elizabeth-toombs@cherokee.org; emathews@aces.edu; eric.sipes@ahc.alabama.gov;
evan.lawrence@dcnr.alabama.gov; evan_collins@fws.gov; eveham75@gmail.com; fal@adem.alabama.gov;
fredcanoes@aol.com; gardenergirl04@yahoo.com; garyprice@centurytel.net; gene@wedoweelakehomes.com;
georgettraylor@centurylink.net; gerryknight77@gmail.com; gfhorn@southernco.com;
gjobsis@americanrivers.org; gld@adem.alabama.gov; glea@wgsarrell.com; gordon.lisa-perras@epa.gov;
goxford@centurylink.net; granddadth@windstream.net; harry.merrill47@gmail.com; helen.greer@att.net;
henry.mealing@kleinschmidtgroup.com; holliman.daniel@epa.gov; info@aeconline.com; info@tunica.org;
inspector_003@yahoo.com; irapar@centurytel.net; irwiner@auburn.edu; j35sullivan@blm.gov;
james.e.hathorn.jr@sam.usace.army.mil; jason.moak@kleinschmidtgroup.com; jcandler7@yahoo.com;
jcarlee@southernco.com; jec22641@aol.com; jeddins@achp.gov; jefbaker@southernco.com;
jeff_duncan@nps.gov; jeff_powell@fws.gov; jennifer.l.jacobson@usace.army.mil; jennifer_grunewald@fws.gov;
jerrelshell@gmail.com; jessecunningham@msn.com; jfcrew@southernco.com; jhancock@balch.com;
jharjo@alabama-quassarte.org; jhaslbauer@adem.alabama.gov; jhouser@osiny.org; jkwdurham@gmail.com;
jlowe@alabama-quassarte.org; jnyerby@southernco.com; joan.e.zehrt@usace.army.mil;
john.free@psc.alabama.gov; johndiane@sbcglobal.net; jonas.white@usace.army.mil;
josh.benefield@forestry.alabama.gov; jpsparrow@att.net; jsrasber@southernco.com; jthacker@southernco.com;
jthroneberry@tnc.org; judymcrealtor@gmail.com; jwest@alabamarivers.org; kajumba.ntale@epa.gov;
karen.brunso@chickasaw.net; kate.cosnahan@kleinschmidtgroup.com; kcarleton@choctaw.org;
kechandl@southernco.com; keith.gauldin@dcnr.alabama.gov; keith.henderson@dcnr.alabama.gov;
kelly.schaeffer@kleinschmidtgroup.com; ken.wills@jcdh.org; kenbarnes01@yahoo.com;
kenneth.boswell@adeca.alabama.gov; kmhunt@maxxsouth.net; kmo0025@auburn.edu;
kodom@southernco.com; kpritchett@ukb-nsn.gov; kristina.mullins@usace.army.mil;
lakewedoweedocks@gmail.com; leeanne.wofford@ahc.alabama.gov; leon.m.cromartie@usace.army.mil;
leopoldo_miranda@fws.gov; lewis.c.sumner@usace.army.mil; lgallen@balch.com; lgarland68@aol.com;
lindastone2012@gmail.com; llangley@coushattatribela.org; lovvornt@randolphcountyalabama.gov;
lswinsto@southernco.com; lth0002@auburn.edu; mark@americanwhitewater.org; matt.brooks@alea.gov;
matthew.marshall@dcnr.alabama.gov; mayo.lydia@epa.gov; mcoker@southernco.com; mcw0061@aces.edu;
mdollar48@gmail.com; meredith.h.ladart@usace.army.mil; mhpwedowee@gmail.com;
mhunter@alabamarivers.org; michael.w.creswell@usace.army.mil; midwaytreasures@bellsouth.net;
mike.holley@dcnr.alabama.gov; mitchell.reid@tnc.org; mlen@adem.alabama.gov; mnedd@blm.gov;
monte.terhaar@ferc.gov; mooretn@auburn.edu; mprandolphwater@gmail.com; nancyburnes@centurylink.net;
nanferebee@juno.com; nathan.aycock@dcnr.alabama.gov; orr.chauncey@epa.gov; pace.wilber@noaa.gov;
partnersinfo@wwfus.org; patti.powell@dcnr.alabama.gov; patty@ten-o.com; paul.trudine@gmail.com;
ptrammell@reddyice.com; publicaffairs@doc.gov; rachel.mcnamara@ferc.gov; raebutler@mcn-nsn.gov;
rancococ@teleclipse.net; randall.b.harvey@usace.army.mil; randy@randyrogerslaw.com;
randy@wedoweemarine.com; rbmorris222@gmail.com; rcodydeal@hotmail.com; reuteem@auburn.edu;
richardburnes3@gmail.com; rick.oates@forestry.alabama.gov; rickmcwhorter723@icloud.com; rifraft2@aol.com;
rjdavis8346@gmail.com; robert.a.allen@usace.army.mil; robinwaldrep@yahoo.com; roger.mcneil@noaa.gov;
ron@lakewedowee.org; rosoweka@mcn-nsn.gov; russtown@nc-cherokee.com;
ryan.prince@forestry.alabama.gov; sabrinawood@live.com; sandnfrench@gmail.com; sarah.salazar@ferc.gov;
sbryan@pci-nsn.gov; scsmith@southernco.com; section106@mcn-nsn.gov; sforehand@russelllands.com;
sgraham@southernco.com; sherry.bradley@adph.state.al.us; sidney.hare@gmail.com; simsthe@aces.edu;
snelson@nelsonandco.com; sonjahollomon@gmail.com; steve.bryant@dcnr.alabama.gov;
stewartjack12@bellsouth.net; straylor426@bellsouth.net; sueagnew52@yahoo.com; tdadunaway@gmail.com;
thpo@pci-nsn.gov; thpo@tttown.org; timguffey@jcch.net; tlamberth@russelllands.com; tlmills@southernco.com;
todd.fobian@dcnr.alabama.gov; tom.diggs@ung.edu; tom.lettieri47@gmail.com;
tom.littlepage@adeca.alabama.gov; tpfreema@southernco.com; trayjim@bellsouth.net; triciastearns@gmail.com;
twstjohn@southernco.com; variscom506@gmail.com; walker.mary@epa.gov;
william.puckett@swcc.alabama.gov; wmcampbell218@gmail.com; wrighr2@aces.edu;
wsgardne@southernco.com; wtanders@southernco.com
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Subject: Harris Relicensing - Initial Study Report meeting agenda and call-in details
Date: Friday, April 24, 2020 10:23:13 AM
Attachments: 2020-04-28 ISR Meeting Agenda.doc

Good morning
 
Please join us for the Initial Study Report (ISR) meeting on April 28, 2020, starting at 9 am central

time. The agenda for the meeting is attached. On Monday April 27th, the presentation will be made
available on our website (www.harrisrelicensing.com [harrisrelicensing.com]) and distributed to
stakeholders as a pdf.
 
If you have questions regarding the ISR that you would like Alabama Power to address during the

meeting, please send your questions to harrisrelicensing@southernco.com by 4 pm on April 27th.
There will also be an opportunity to ask questions during the meeting.
 
Below is the Skype link and call in instructions. Participating via the Skype link is preferred in order to
reduce audio issues. However, if you don’t have access to Skype, you can call the number below and

follow along with the presentation we’ll send out on April 27th.
 

Join Skype Meeting      
 
To join the ISR Meeting via phone, please call (205) 257-2663 OR (404) 460-0605. At the prompt,
enter conference ID 489472 followed by the pound (#) sign.
 
When you join the call, you will be in the virtual lobby and directed that you are waiting on the
leader to admit you.  As you are admitted, you will be instructed that you are now joining the
meeting and that the meeting has been locked. As soon as everyone has joined, we will conduct a
roll call of attendees by organization (for example, I will ask who is on the call from the Alabama
Department of Conservation and Natural Resources, etc.). If you do not belong to an organization,
you will be given a chance at the end of the roll call to state your name and affiliation. Once the roll
call is over, your phone will be muted and the first presentation will begin. As noted above, Alabama
Power will take questions following each study review and will unmute participants during that time.
Once the phones are unmuted, you will have to press star 6 (*6) in order to be heard.
 
 
Please let me know if you have any questions.
 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

https://urldefense.proofpoint.com/v2/url?u=http-3A__www.harrisrelicensing.com&d=DwMFAg&c=AgWC6Nl7Slwpc9jE7UoQH1_Cvyci3SsTNfdLP4V1RCg&r=sm6EcYoBC6lanGyNDybYH1J6Cd-_x5vZ-NAKYhNY_ak&m=oasanBWJFcjKt0H6OZNptEF6T9sH2H050t6rkdopFDI&s=3AndwSlDi61FPxevP-bmp7u4qFsOtBP87JdfIW2yDRE&e=
mailto:harrisrelicensing@southernco.com
https://meet.southernco.com/dkanders/Q19B5YY0
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Meeting Agenda  
April 28, 2020 

9:00 AM  
Skype Meeting  

 
Meeting Purpose:  Review the information presented in the Initial Study Report (ISR) 

filed with FERC on April 10, 2020.   
 
     Welcome, Roll Call, Safety, and Agenda 

   HAT 6: Cultural Resources  

HAT 5: Recreation Evaluation  

HAT 4: Project Lands  

  HAT 1:  Project Operations  

 Operating Curve Feasibility Analysis  

 Downstream Release Alternatives  

 HAT 2: Water Quality and Use  

   Water Quality  

   Erosion and Sedimentation  

    HAT 3: Fish and Wildlife  

 Threatened and Endangered Species  

Downstream Aquatic Habitat  

Aquatic Resources 

 

   Next Steps and Questions   

R. L. Harris Hydroelectric Project 
FERC No. 2628 



From: APC Harris Relicensing
To: "harrisrelicensing@southernco.com"
Bcc: 1942jthompson420@gmail.com; 9sling@charter.net; alcondir@aol.com; allan.creamer@ferc.gov;

alpeeple@southernco.com; amanda.fleming@kleinschmidtgroup.com; amanda.mcbride@ahc.alabama.gov;
amccartn@blm.gov; ammcvica@southernco.com; amy.silvano@dcnr.alabama.gov;
andrew.nix@dcnr.alabama.gov; arsegars@southernco.com; athall@fujifilm.com; aubie84@yahoo.com;
awhorton@corblu.com; bart_roby@msn.com; baxterchip@yahoo.com; bboozer6@gmail.com;
bdavis081942@gmail.com; beckyrainwater1@yahoo.com; bill_pearson@fws.gov; blacklake20@gmail.com;
blm_es_inquiries@blm.gov; bob.stone@smimail.net; bradandsue795@gmail.com; bradfordt71@gmail.com;
brian.atkins@adeca.alabama.gov; bruce.bradford@forestry.alabama.gov; bsmith0253@gmail.com;
butchjackson60@gmail.com; bwhaley@randolphcountyeda.com; carolbuggknight@hotmail.com;
celestine.bryant@actribe.org; cengstrom@centurytel.net; ceo@jcchamber.com; cggoodma@southernco.com;
cgnav@uscg.mil; chad@cleburnecountychamber.com; chandlermary937@gmail.com;
chiefknight2002@yahoo.com; chimneycove@gmail.com; chris.goodell@kleinschmidtgroup.com;
chris.greene@dcnr.alabama.gov; chris.smith@dcnr.alabama.gov; chris@alaudubon.org;
chuckdenman@hotmail.com; clark.maria@epa.gov; claychamber@gmail.com; clint.lloyd@auburn.edu;
cljohnson@adem.alabama.gov; clowry@alabamarivers.org; cmnix@southernco.com; coetim@aol.com;
colin.dinken@kleinschmidtgroup.com; cooper.jamal@epa.gov; coty.brown@alea.gov;
craig.litteken@usace.army.mil; crystal.davis@adeca.alabama.gov; crystal.lakewedoweedocks@gmail.com;
crystal@hunterbend.com; dalerose120@yahoo.com; damon.abernethy@dcnr.alabama.gov;
dbronson@charter.net; dcnr.wffdirector@dcnr.alabama.gov; decker.chris@epa.gov; devridr@auburn.edu;
dfarr@randolphcountyalabama.gov; dhayba@usgs.gov; djmoore@adem.alabama.gov;
dkanders@southernco.com; dolmoore@southernco.com; donnamat@aol.com; doug.deaton@dcnr.alabama.gov;
dpreston@southernco.com; drheinzen@charter.net; ebt.drt@numail.org; eilandfarm@aol.com;
el.brannon@yahoo.com; elizabeth-toombs@cherokee.org; emathews@aces.edu; eric.sipes@ahc.alabama.gov;
evan.lawrence@dcnr.alabama.gov; evan_collins@fws.gov; eveham75@gmail.com; fal@adem.alabama.gov;
fredcanoes@aol.com; gardenergirl04@yahoo.com; garyprice@centurytel.net; gene@wedoweelakehomes.com;
georgettraylor@centurylink.net; gerryknight77@gmail.com; gfhorn@southernco.com;
gjobsis@americanrivers.org; gld@adem.alabama.gov; glea@wgsarrell.com; gordon.lisa-perras@epa.gov;
goxford@centurylink.net; granddadth@windstream.net; harry.merrill47@gmail.com; helen.greer@att.net;
henry.mealing@kleinschmidtgroup.com; holliman.daniel@epa.gov; info@aeconline.com; info@tunica.org;
inspector_003@yahoo.com; irapar@centurytel.net; irwiner@auburn.edu; j35sullivan@blm.gov;
james.e.hathorn.jr@sam.usace.army.mil; jason.moak@kleinschmidtgroup.com; jcandler7@yahoo.com;
jcarlee@southernco.com; jec22641@aol.com; jeddins@achp.gov; jefbaker@southernco.com;
jeff_duncan@nps.gov; jeff_powell@fws.gov; jennifer.l.jacobson@usace.army.mil; jennifer_grunewald@fws.gov;
jerrelshell@gmail.com; jessecunningham@msn.com; jfcrew@southernco.com; jhancock@balch.com;
jharjo@alabama-quassarte.org; jhaslbauer@adem.alabama.gov; jhouser@osiny.org; jkwdurham@gmail.com;
jlowe@alabama-quassarte.org; jnyerby@southernco.com; joan.e.zehrt@usace.army.mil;
john.free@psc.alabama.gov; johndiane@sbcglobal.net; jonas.white@usace.army.mil;
josh.benefield@forestry.alabama.gov; jpsparrow@att.net; jsrasber@southernco.com; jthacker@southernco.com;
jthroneberry@tnc.org; judymcrealtor@gmail.com; jwest@alabamarivers.org; kajumba.ntale@epa.gov;
karen.brunso@chickasaw.net; kate.cosnahan@kleinschmidtgroup.com; kcarleton@choctaw.org;
kechandl@southernco.com; keith.gauldin@dcnr.alabama.gov; keith.henderson@dcnr.alabama.gov;
kelly.schaeffer@kleinschmidtgroup.com; ken.wills@jcdh.org; kenbarnes01@yahoo.com;
kenneth.boswell@adeca.alabama.gov; kmhunt@maxxsouth.net; kmo0025@auburn.edu;
kodom@southernco.com; kpritchett@ukb-nsn.gov; kristina.mullins@usace.army.mil;
lakewedoweedocks@gmail.com; leeanne.wofford@ahc.alabama.gov; leon.m.cromartie@usace.army.mil;
leopoldo_miranda@fws.gov; lewis.c.sumner@usace.army.mil; lgallen@balch.com; lgarland68@aol.com;
lindastone2012@gmail.com; llangley@coushattatribela.org; lovvornt@randolphcountyalabama.gov;
lswinsto@southernco.com; lth0002@auburn.edu; mark@americanwhitewater.org; matt.brooks@alea.gov;
matthew.marshall@dcnr.alabama.gov; mayo.lydia@epa.gov; mcoker@southernco.com; mcw0061@aces.edu;
mdollar48@gmail.com; meredith.h.ladart@usace.army.mil; mhpwedowee@gmail.com;
mhunter@alabamarivers.org; michael.w.creswell@usace.army.mil; midwaytreasures@bellsouth.net;
mike.holley@dcnr.alabama.gov; mitchell.reid@tnc.org; mlen@adem.alabama.gov; mnedd@blm.gov;
monte.terhaar@ferc.gov; mooretn@auburn.edu; mprandolphwater@gmail.com; nancyburnes@centurylink.net;
nanferebee@juno.com; nathan.aycock@dcnr.alabama.gov; orr.chauncey@epa.gov; pace.wilber@noaa.gov;
partnersinfo@wwfus.org; patti.powell@dcnr.alabama.gov; patty@ten-o.com; paul.trudine@gmail.com;
ptrammell@reddyice.com; publicaffairs@doc.gov; rachel.mcnamara@ferc.gov; raebutler@mcn-nsn.gov;
rancococ@teleclipse.net; randall.b.harvey@usace.army.mil; randy@randyrogerslaw.com;
randy@wedoweemarine.com; rbmorris222@gmail.com; rcodydeal@hotmail.com; reuteem@auburn.edu;
richardburnes3@gmail.com; rick.oates@forestry.alabama.gov; rickmcwhorter723@icloud.com; rifraft2@aol.com;
rjdavis8346@gmail.com; robert.a.allen@usace.army.mil; robinwaldrep@yahoo.com; roger.mcneil@noaa.gov;
ron@lakewedowee.org; rosoweka@mcn-nsn.gov; russtown@nc-cherokee.com;
ryan.prince@forestry.alabama.gov; sabrinawood@live.com; sandnfrench@gmail.com; sarah.salazar@ferc.gov;
sbryan@pci-nsn.gov; scsmith@southernco.com; section106@mcn-nsn.gov; sforehand@russelllands.com;
sgraham@southernco.com; sherry.bradley@adph.state.al.us; sidney.hare@gmail.com; simsthe@aces.edu;
snelson@nelsonandco.com; sonjahollomon@gmail.com; steve.bryant@dcnr.alabama.gov;
stewartjack12@bellsouth.net; straylor426@bellsouth.net; sueagnew52@yahoo.com; tdadunaway@gmail.com;
thpo@pci-nsn.gov; thpo@tttown.org; timguffey@jcch.net; tlamberth@russelllands.com; tlmills@southernco.com;
todd.fobian@dcnr.alabama.gov; tom.diggs@ung.edu; tom.lettieri47@gmail.com;
tom.littlepage@adeca.alabama.gov; tpfreema@southernco.com; trayjim@bellsouth.net; triciastearns@gmail.com;
twstjohn@southernco.com; variscom506@gmail.com; walker.mary@epa.gov;
william.puckett@swcc.alabama.gov; wmcampbell218@gmail.com; wrighr2@aces.edu;
wsgardne@southernco.com; wtanders@southernco.com

mailto:g2apchr@southernco.com
mailto:harrisrelicensing@southernco.com
mailto:1942jthompson420@gmail.com
mailto:9sling@charter.net
mailto:alcondir@aol.com
mailto:allan.creamer@ferc.gov
mailto:alpeeple@southernco.com
mailto:amanda.fleming@kleinschmidtgroup.com
mailto:amanda.mcbride@ahc.alabama.gov
mailto:amccartn@blm.gov
mailto:ammcvica@southernco.com
mailto:amy.silvano@dcnr.alabama.gov
mailto:andrew.nix@dcnr.alabama.gov
mailto:arsegars@southernco.com
mailto:athall@fujifilm.com
mailto:aubie84@yahoo.com
mailto:awhorton@corblu.com
mailto:bart_roby@msn.com
mailto:baxterchip@yahoo.com
mailto:bboozer6@gmail.com
mailto:bdavis081942@gmail.com
mailto:beckyrainwater1@yahoo.com
mailto:bill_pearson@fws.gov
mailto:blacklake20@gmail.com
mailto:blm_es_inquiries@blm.gov
mailto:bob.stone@smimail.net
mailto:bradandsue795@gmail.com
mailto:bradfordt71@gmail.com
mailto:brian.atkins@adeca.alabama.gov
mailto:bruce.bradford@forestry.alabama.gov
mailto:bsmith0253@gmail.com
mailto:butchjackson60@gmail.com
mailto:bwhaley@randolphcountyeda.com
mailto:carolbuggknight@hotmail.com
mailto:celestine.bryant@actribe.org
mailto:cengstrom@centurytel.net
mailto:ceo@jcchamber.com
mailto:cggoodma@southernco.com
mailto:cgnav@uscg.mil
mailto:chad@cleburnecountychamber.com
mailto:chandlermary937@gmail.com
mailto:chiefknight2002@yahoo.com
mailto:chimneycove@gmail.com
mailto:chris.goodell@kleinschmidtgroup.com
mailto:chris.greene@dcnr.alabama.gov
mailto:chris.smith@dcnr.alabama.gov
mailto:chris@alaudubon.org
mailto:chuckdenman@hotmail.com
mailto:clark.maria@epa.gov
mailto:claychamber@gmail.com
mailto:clint.lloyd@auburn.edu
mailto:cljohnson@adem.alabama.gov
mailto:clowry@alabamarivers.org
mailto:cmnix@southernco.com
mailto:coetim@aol.com
mailto:colin.dinken@kleinschmidtgroup.com
mailto:cooper.jamal@epa.gov
mailto:coty.brown@alea.gov
mailto:craig.litteken@usace.army.mil
mailto:crystal.davis@adeca.alabama.gov
mailto:crystal.lakewedoweedocks@gmail.com
mailto:crystal@hunterbend.com
mailto:dalerose120@yahoo.com
mailto:damon.abernethy@dcnr.alabama.gov
mailto:dbronson@charter.net
mailto:dcnr.wffdirector@dcnr.alabama.gov
mailto:decker.chris@epa.gov
mailto:devridr@auburn.edu
mailto:dfarr@randolphcountyalabama.gov
mailto:dhayba@usgs.gov
mailto:djmoore@adem.alabama.gov
mailto:dkanders@southernco.com
mailto:dolmoore@southernco.com
mailto:donnamat@aol.com
mailto:doug.deaton@dcnr.alabama.gov
mailto:dpreston@southernco.com
mailto:drheinzen@charter.net
mailto:ebt.drt@numail.org
mailto:eilandfarm@aol.com
mailto:el.brannon@yahoo.com
mailto:elizabeth-toombs@cherokee.org
mailto:emathews@aces.edu
mailto:eric.sipes@ahc.alabama.gov
mailto:evan.lawrence@dcnr.alabama.gov
mailto:evan_collins@fws.gov
mailto:eveham75@gmail.com
mailto:fal@adem.alabama.gov
mailto:fredcanoes@aol.com
mailto:gardenergirl04@yahoo.com
mailto:garyprice@centurytel.net
mailto:gene@wedoweelakehomes.com
mailto:georgettraylor@centurylink.net
mailto:gerryknight77@gmail.com
mailto:gfhorn@southernco.com
mailto:gjobsis@americanrivers.org
mailto:gld@adem.alabama.gov
mailto:glea@wgsarrell.com
mailto:gordon.lisa-perras@epa.gov
mailto:goxford@centurylink.net
mailto:granddadth@windstream.net
mailto:harry.merrill47@gmail.com
mailto:helen.greer@att.net
mailto:henry.mealing@kleinschmidtgroup.com
mailto:holliman.daniel@epa.gov
mailto:info@aeconline.com
mailto:info@tunica.org
mailto:inspector_003@yahoo.com
mailto:irapar@centurytel.net
mailto:irwiner@auburn.edu
mailto:j35sullivan@blm.gov
mailto:james.e.hathorn.jr@sam.usace.army.mil
mailto:jason.moak@kleinschmidtgroup.com
mailto:jcandler7@yahoo.com
mailto:jcarlee@southernco.com
mailto:jec22641@aol.com
mailto:jeddins@achp.gov
mailto:jefbaker@southernco.com
mailto:jeff_duncan@nps.gov
mailto:jeff_powell@fws.gov
mailto:jennifer.l.jacobson@usace.army.mil
mailto:jennifer_grunewald@fws.gov
mailto:jerrelshell@gmail.com
mailto:jessecunningham@msn.com
mailto:jfcrew@southernco.com
mailto:jhancock@balch.com
mailto:jharjo@alabama-quassarte.org
mailto:jhaslbauer@adem.alabama.gov
mailto:jhouser@osiny.org
mailto:jkwdurham@gmail.com
mailto:jlowe@alabama-quassarte.org
mailto:jnyerby@southernco.com
mailto:joan.e.zehrt@usace.army.mil
mailto:john.free@psc.alabama.gov
mailto:johndiane@sbcglobal.net
mailto:jonas.white@usace.army.mil
mailto:josh.benefield@forestry.alabama.gov
mailto:jpsparrow@att.net
mailto:jsrasber@southernco.com
mailto:jthacker@southernco.com
mailto:jthroneberry@tnc.org
mailto:judymcrealtor@gmail.com
mailto:jwest@alabamarivers.org
mailto:kajumba.ntale@epa.gov
mailto:karen.brunso@chickasaw.net
mailto:kate.cosnahan@kleinschmidtgroup.com
mailto:kcarleton@choctaw.org
mailto:kechandl@southernco.com
mailto:keith.gauldin@dcnr.alabama.gov
mailto:keith.henderson@dcnr.alabama.gov
mailto:kelly.schaeffer@kleinschmidtgroup.com
mailto:ken.wills@jcdh.org
mailto:kenbarnes01@yahoo.com
mailto:kenneth.boswell@adeca.alabama.gov
mailto:kmhunt@maxxsouth.net
mailto:kmo0025@auburn.edu
mailto:kodom@southernco.com
mailto:kpritchett@ukb-nsn.gov
mailto:kristina.mullins@usace.army.mil
mailto:lakewedoweedocks@gmail.com
mailto:leeanne.wofford@ahc.alabama.gov
mailto:leon.m.cromartie@usace.army.mil
mailto:leopoldo_miranda@fws.gov
mailto:lewis.c.sumner@usace.army.mil
mailto:lgallen@balch.com
mailto:lgarland68@aol.com
mailto:lindastone2012@gmail.com
mailto:llangley@coushattatribela.org
mailto:lovvornt@randolphcountyalabama.gov
mailto:lswinsto@southernco.com
mailto:lth0002@auburn.edu
mailto:mark@americanwhitewater.org
mailto:matt.brooks@alea.gov
mailto:matthew.marshall@dcnr.alabama.gov
mailto:mayo.lydia@epa.gov
mailto:mcoker@southernco.com
mailto:mcw0061@aces.edu
mailto:mdollar48@gmail.com
mailto:meredith.h.ladart@usace.army.mil
mailto:mhpwedowee@gmail.com
mailto:mhunter@alabamarivers.org
mailto:michael.w.creswell@usace.army.mil
mailto:midwaytreasures@bellsouth.net
mailto:mike.holley@dcnr.alabama.gov
mailto:mitchell.reid@tnc.org
mailto:mlen@adem.alabama.gov
mailto:mnedd@blm.gov
mailto:monte.terhaar@ferc.gov
mailto:mooretn@auburn.edu
mailto:mprandolphwater@gmail.com
mailto:nancyburnes@centurylink.net
mailto:nanferebee@juno.com
mailto:nathan.aycock@dcnr.alabama.gov
mailto:orr.chauncey@epa.gov
mailto:pace.wilber@noaa.gov
mailto:partnersinfo@wwfus.org
mailto:patti.powell@dcnr.alabama.gov
mailto:patty@ten-o.com
mailto:paul.trudine@gmail.com
mailto:ptrammell@reddyice.com
mailto:publicaffairs@doc.gov
mailto:rachel.mcnamara@ferc.gov
mailto:raebutler@mcn-nsn.gov
mailto:rancococ@teleclipse.net
mailto:randall.b.harvey@usace.army.mil
mailto:randy@randyrogerslaw.com
mailto:randy@wedoweemarine.com
mailto:rbmorris222@gmail.com
mailto:rcodydeal@hotmail.com
mailto:reuteem@auburn.edu
mailto:richardburnes3@gmail.com
mailto:rick.oates@forestry.alabama.gov
mailto:rickmcwhorter723@icloud.com
mailto:rifraft2@aol.com
mailto:rjdavis8346@gmail.com
mailto:robert.a.allen@usace.army.mil
mailto:robinwaldrep@yahoo.com
mailto:roger.mcneil@noaa.gov
mailto:ron@lakewedowee.org
mailto:rosoweka@mcn-nsn.gov
mailto:russtown@nc-cherokee.com
mailto:ryan.prince@forestry.alabama.gov
mailto:sabrinawood@live.com
mailto:sandnfrench@gmail.com
mailto:sarah.salazar@ferc.gov
mailto:sbryan@pci-nsn.gov
mailto:scsmith@southernco.com
mailto:section106@mcn-nsn.gov
mailto:sforehand@russelllands.com
mailto:sgraham@southernco.com
mailto:sherry.bradley@adph.state.al.us
mailto:sidney.hare@gmail.com
mailto:simsthe@aces.edu
mailto:snelson@nelsonandco.com
mailto:sonjahollomon@gmail.com
mailto:steve.bryant@dcnr.alabama.gov
mailto:stewartjack12@bellsouth.net
mailto:straylor426@bellsouth.net
mailto:sueagnew52@yahoo.com
mailto:tdadunaway@gmail.com
mailto:thpo@pci-nsn.gov
mailto:thpo@tttown.org
mailto:timguffey@jcch.net
mailto:tlamberth@russelllands.com
mailto:tlmills@southernco.com
mailto:todd.fobian@dcnr.alabama.gov
mailto:tom.diggs@ung.edu
mailto:tom.lettieri47@gmail.com
mailto:tom.littlepage@adeca.alabama.gov
mailto:tpfreema@southernco.com
mailto:trayjim@bellsouth.net
mailto:triciastearns@gmail.com
mailto:twstjohn@southernco.com
mailto:variscom506@gmail.com
mailto:walker.mary@epa.gov
mailto:william.puckett@swcc.alabama.gov
mailto:wmcampbell218@gmail.com
mailto:wrighr2@aces.edu
mailto:wsgardne@southernco.com
mailto:wtanders@southernco.com


Subject: FW: Harris Relicensing - Initial Study Report meeting agenda and call-in details
Date: Monday, April 27, 2020 9:50:21 AM
Attachments: 2020-04-28 ISR Meeting Agenda.doc

2020-4-28 Harris Relicensing - Initial Study Report Meeting presentation.pdf

Good morning,
 
Attached is the presentation for tomorrow’s Initial Study Report meeting. This presentation can also
be found on the relicensing website: www.harrisrelicensing.com.
 
Thanks,
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

From: APC Harris Relicensing 
Sent: Friday, April 24, 2020 10:24 AM
To: 'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>
Subject: Harris Relicensing - Initial Study Report meeting agenda and call-in details
 
Good morning
 
Please join us for the Initial Study Report (ISR) meeting on April 28, 2020, starting at 9 am central

time. The agenda for the meeting is attached. On Monday April 27th, the presentation will be made
available on our website (www.harrisrelicensing.com [harrisrelicensing.com]) and distributed to
stakeholders as a pdf.
 
If you have questions regarding the ISR that you would like Alabama Power to address during the

meeting, please send your questions to harrisrelicensing@southernco.com by 4 pm on April 27th.
There will also be an opportunity to ask questions during the meeting.
 
Below is the Skype link and call in instructions. Participating via the Skype link is preferred in order to
reduce audio issues. However, if you don’t have access to Skype, you can call the number below and

follow along with the presentation we’ll send out on April 27th.
 

Join Skype Meeting      
 
To join the ISR Meeting via phone, please call (205) 257-2663 OR (404) 460-0605. At the prompt,
enter conference ID 489472 followed by the pound (#) sign.
 
When you join the call, you will be in the virtual lobby and directed that you are waiting on the
leader to admit you.  As you are admitted, you will be instructed that you are now joining the
meeting and that the meeting has been locked. As soon as everyone has joined, we will conduct a

http://www.harrisrelicensing.com/
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.harrisrelicensing.com&d=DwMFAg&c=AgWC6Nl7Slwpc9jE7UoQH1_Cvyci3SsTNfdLP4V1RCg&r=sm6EcYoBC6lanGyNDybYH1J6Cd-_x5vZ-NAKYhNY_ak&m=oasanBWJFcjKt0H6OZNptEF6T9sH2H050t6rkdopFDI&s=3AndwSlDi61FPxevP-bmp7u4qFsOtBP87JdfIW2yDRE&e=
mailto:harrisrelicensing@southernco.com
https://meet.southernco.com/dkanders/Q19B5YY0


roll call of attendees by organization (for example, I will ask who is on the call from the Alabama
Department of Conservation and Natural Resources, etc.). If you do not belong to an organization,
you will be given a chance at the end of the roll call to state your name and affiliation. Once the roll
call is over, your phone will be muted and the first presentation will begin. As noted above, Alabama
Power will take questions following each study review and will unmute participants during that time.
Once the phones are unmuted, you will have to press star 6 (*6) in order to be heard.
 
 
Please let me know if you have any questions.
 
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

mailto:arsegars@southernco.com


  
 
 
 
 
 
 
 
 
 

600 North 18th Street 
Hydro Services 16N-8180 
Birmingham, AL  35203 
205 257 2251 tel 
arsegars@southernco.com 

May 12, 2020 
 
VIA ELECTRONIC FILING 
 
Project No. 2628-065 
R.L. Harris Hydroelectric Project 
Initial Study Report Meeting Summary 
 
Ms. Kimberly D. Bose 
Secretary 
Federal Energy Regulatory Commission 
888 First Street N. 
Washington, DC  20426 
 
Dear Secretary Bose, 
 
Alabama Power Company (Alabama Power) is utilizing the Federal Energy Regulatory Commission’s 
(FERC) Integrated Licensing Process (ILP) to complete the relicensing process for the Harris Hydroelectric 
Project (FERC No. 2628-065). On April 28, 2020, Alabama Power held an Initial Study Report Meeting 
pursuant to 18 C.F.R. Section 5.15 (c) of the ILP. Due to concerns with COVID-19, Alabama Power held the 
Initial Study Report meeting via conference call. 
 
The meeting summary, including a list of attendees and the meeting presentation, is attached. 
 
If there are any questions concerning this filing, please contact me at arsegars@southernco.com or 205-
257-2251. 
 

Sincerely, 

 
Angie Anderegg 
Harris Relicensing Project Manager 

 
Attachment - Initial Study Report Meeting Summary 
 
cc: Harris Stakeholder List 
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1 OVERVIEW 

Angie Anderegg (Alabama Power) opened the Harris Project (FERC No. 2628) (Project) Initial 
Study Report (ISR) meeting and reviewed the ISR meeting purpose. Angie conducted a roll call, 
reviewed phone etiquette, and presented a safety moment. A list of participants is included in 
Appendix A1. Alabama Power presented information on the progress of each study, which 
included applicable study results, requested variances, and any additional studies or requested 
study modifications. The ISR presentation was made available to all participants on the Harris 
Relicensing website (www.harrisrelicensing.com) prior to the meeting and is included in this 
report as Appendix B. 

In this ISR Meeting Summary, Alabama Power presents the questions and comments that were 
provided prior to and during the ISR meeting2. Each question or comment is followed by 
Alabama Power’s responses and discussion in bold text. FERC staff as well as three stakeholders 
submitted written questions/comments in advance of the ISR meeting via email. Where 
appropriate, Alabama Power provides a full response. However, many responses to the questions 
will be addressed in the applicable Final Study Reports and in additional analyses (Phase 2) to be 
conducted in 2020/2021. 

FERC staff raised three general questions in its April 27, 2020 email to Alabama Power. 
Alabama Power’s responses to FERC’s general questions are provided below. 

1.1 FERC’s Questions submitted in advance of the meeting 

• Q1 - Comments on all the studies should be filed with the Commission by 6/11/20, as 
stated in the cover letter of the ISR, and not (solely) sent directly to Alabama Power via 
email, as stated in the cover letters of the Draft Downstream Release Alternatives Phase 1 
Report, Draft Operating Curve Change Feasibility Analysis Phase 1 Report, Draft 
Erosion and Sedimentation Study Report, Draft Water Quality Study Report, Draft T&E 
Species Assessment, Draft Phase 1 Project Lands Evaluation Study Report, and the 
Traditional Cultural Properties Identification Plan and Inadvertent Discovery Plan. 

 Alabama Power emphasized that all stakeholders should file comments with FERC 
on the Harris Project (P-2628-065) on or before June 11, 2020. Alabama Power also 
noted that if any stakeholder has a question about filing comments with FERC, they 
could email those questions to harrisrelicensing@southernco.com. 

• Q2 - Several of the studies reference the use of Geographic Information System (GIS) 
data. To facilitate stakeholder review and analysis of the study results it would be helpful 
if all GIS data collected or developed as part of the studies is filed with the study reports. 

 

1 Because this meeting was conducted over Skype, there may be participants who joined after the roll call and are 
not listed in Appendix A. 
2 These notes summarize the major items discussed during the meeting and are not intended to be a transcript or 
analysis of the meeting. 

20200512-5083 FERC PDF (Unofficial) 5/12/2020 12:01:53 PM



4 

 Alabama Power will file GIS data, as applicable, with the Final Study reports. 

• Q3 - Please describe whether you have experienced or anticipate any delays to studies as 
a result of COVID-19 related closures or social distancing measures. 

 Alabama Power has experienced delays conducting field work and meeting with the 
Harris Action Teams (HATs) due to COVID-19 closures and restrictions. Alabama 
Power anticipates that it may be months before HATs can meet in person. However, 
meetings can still occur using teleconferencing.  
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2 CULTURAL RESOURCES PROGRAMMATIC AGREEMENT AND HISTORIC 
PROPERTIES MANAGEMENT PLAN STUDY 

Amanda Fleming (Kleinschmidt) presented the Cultural Resources documents that were filed 
with the ISR: the Inadvertent Discovery Plan (IDP) and the Traditional Cultural Properties (TCP) 
Identification Plan. Amanda reviewed the study purpose, data collection to date, initial results, 
and a variance request to file the Area of Potential Effects (APE) in June 2020. 

2.1 FERC’s Questions submitted in advance of the meeting 

• Q1 - Staff recommend changing the term “historic properties” to “cultural resources” 
because at the time a previously-undocumented resource is discovered, it has not been 
assessed for eligibility for the National Register of Historic Places, and cannot, by 
definition, be considered a “historic property” until its eligibility is determined. 

 Alabama Power will make adjustments to the term “historic properties” and will 
include both the Inadvertent Discovery Plan (IDP) and Traditional Cultural 
Properties (TCP) Identification Plan as appendices to the Historic Properties 
Management Plan (HPMP). 

• Q2 - Item 2.3.1(b) seems to indicate that at some point after discovery, an evaluation of 
eligibility for a newly discovered cultural resource will occur. The process for 
determining National Register-eligibility should be outlined in the plan. 

 Alabama Power will add this process to the IDP. The National Register-eligibility 
process will also be addressed in the Historic Properties Management Plan (HPMP) 
being developed by Alabama Power. 

• Q3 - Rachel McNamara asked about defining the area of potential effects (APE) and the 
possibility of extending the APE downstream. Rachel stated there is a need for more 
discussion. 

Alabama Power noted that it intends to schedule a Harris Action Team (HAT) 6 
meeting in May to further discuss the APE. 

2.2 Carol Knight’s Questions submitted in advance of the meeting 

• Q4 - How far down river from the dam does Alabama Power have responsibility for the 
river? 

 Alabama Power’s responsibility downstream of Harris dam is the Harris Project 
Boundary below the dam. 

• Q5 - How far up each side of the bank does Alabama Power have below the dam? 

20200512-5083 FERC PDF (Unofficial) 5/12/2020 12:01:53 PM



6 

 The State of Alabama owns the river channel, and the riverbanks are private 
property. 

• Q6 - How do they (Alabama Power) enforce their responsibilities? 

 Alabama Power follows all guidelines and regulations for lands and waters within 
the Harris Project Boundary.  

• Q7 - Are they [Alabama Power] aware of archaeological sites that are endangered below 
the dam? That each time they open the flood gates, erosion occurs washing away cultural 
remains? 

 Alabama Power is reviewing potential effects of Harris Project operations on 
cultural resources downstream of the dam in the Tallapoosa River. However, 
Alabama Power cannot enforce preservation policies on private lands. If a 
landowner encounters a burial site, they should report it immediately to the State 
Historic Preservation Officer (SHPO)/Alabama Historical Commission (AHC). The 
SHPO or AHC can provide additional details on regulations and authority 
regarding archaeological properties or cultural remains. 

• Q8 - Are they [Alabama Power] aware of the destruction of the fish weirs down river? 

 Alabama Power is reviewing potential effects of Harris Project operations on 
cultural resources downstream of the dam in the Tallapoosa River. In addition, 
Alabama Power may work with stakeholders to develop best management practices 
related to cultural resources. 

2.3 Participant Questions 

• Q9 - Elizabeth Toombs (Cherokee Nation) – Do the HPMP, TCP Identification Plan, and 
IDP documents apply to the Skyline portion of the Project or is this limited to the 
reservoir? 

 Yes, all of the cultural resources documents and procedures apply to all lands 
within the Harris Project Boundary. 
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3 RECREATION EVALUATION STUDY 

Amanda Fleming (Kleinschmidt) presented the Recreation Evaluation Study progress. Amanda 
reviewed the study purpose, data collection to date, initial results, and a variance request to file 
the draft Recreation Evaluation Study Report in August 2020 instead of June 2020. 

3.1 Donna Matthews’ Questions submitted in advance of the meeting 

• Q1 - Increased downstream, Alabama Power managed, public access. An impediment to 
public use of the river to swim, fish or float is lack of access. What plans are underway to 
correct this omission? 

 Alabama Power is evaluating downstream use as part of the recreation study, and 
any additional access needs will be discussed with HAT 5 and addressed in the 
licensing proposal. 

• Q2 - Safety from Rapid Water Level Rises. Over the last 40 years, even locals have been 
dissuaded from using their river because of erratic and dramatic variations in water 
levels. Completely aside from the issue of how unnaturally the river is distended from 
pre-dam normals on an hour by hour basis remains the unaddressed danger to humans 
recreating in/on the river during episodes of rapid water level rise. The potential threat is 
created by water release at the dam. APC must alert downstream subscribers of planned 
and imminent water release. Current cell phone technology is well suited to send safety 
alerts. 

 Alabama Power is evaluating downstream flows and recreation use as part of the 
recreation evaluation study as well as gathering information/input from public 
access sites, downstream landowners, and Tallapoosa River users. 

Alabama Power uses the Smart Lakes App and the Alabama Power website to 
inform stakeholders of water releases. There are times, however, that system 
demands require a change in the generation schedule. Prior to any generation 
releases, Alabama Power sounds a notification siren. The generating units will not 
load unless the siren activates. 

3.2 Participant Questions 

• Q3 - Ken Wills (Alabama Glade Conservation Coalition) - Why was the operating 
schedule reduced for Flat Rock and will the operating schedule be modified in 2020 due 
to COVID-19? 

 The operating schedule in August 2019 was condensed based on low attendance. 
Last year’s schedule is not indicative of the 2020 summer schedule. Currently, no 
changes from the normal operating schedule are proposed, and the goal is to open 
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by Memorial Day. Alabama Power will follow all state and federal guidelines related 
to COVID-19. 

• Q4 - Several questions and comments were raised by participants about flood control 
operations and water releases downstream. 

 Alabama Power addresses operational questions in Section 6 of this meeting 
summary. 

• Q5 - Keith Henderson, Alabama Department of Conservation and Natural Resources 
(ADCNR) - Why did the Lake Harris questionnaires start in May 2019 (rather than 
March 2019) and what were the four survey questions?  

In its April 2019 Study Plan Determination, FERC requested that Alabama Power 
add the Lake Harris questionnaire. Therefore, Alabama Power started those 
surveys in May 2019. The study questions are listed in Appendix C to the Recreation 
Evaluation Study Plan, which can be found at www.harrisrelicensing.com. 
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4 PROJECT LANDS EVALUATION STUDY 

Kelly Schaeffer (Kleinschmidt) presented the Project Lands Phase 1 Evaluation Study Report 
progress. Kelly reviewed the study purpose and data collection to date, which included the 
development of maps showing Alabama Power’s proposal to add, remove, or modify lands in the 
Project Boundary. Kelly also reviewed the remaining activities in this study, which include the 
use of other relicensing studies to develop the Phase 2 Wildlife Management Program (WMP) 
and the Shoreline Management Plan (SMP). Kelly noted that no variances to this study plan are 
requested. Alabama Power distributed the Draft Phase 1 Project Lands Evaluation Report to 
stakeholders in April 2020, concurrently with filing the ISR. 

4.1 FERC’s Questions submitted in advance of the meeting 

• Q1 - On page 9, the proposed definition for the “Recreation” classification includes a 
reference to permitting processes for various types of recreations activities. Will the 
permitting processes be updated as part of the revised Shoreline Management Plan 
(SMP)? 

 Alabama Power will review the existing permitting processes during development of 
the SMP and determine if any updates are needed. 

• Q2 - On page 9, the proposed definition of the “Hunting” classification includes a 
reference to the existing Harris Project Wildlife Mitigation Plan. How do you envision 
the existing Project Wildlife Mitigation Plan relating to the proposed Wildlife 
Management Plan that is to be developed as part of Phase 2 of the Lands Evaluation? 

 Any existing information (i.e., the existing Wildlife Mitigation Plan) will be reviewed 
to determine if any portion of the plan might apply to the new WMP, which would 
be implemented in the next license term. 

• Q3 - On page 9, the proposed definition of the “Natural/Undeveloped” classification 
mentions that one of the allowable uses would be "normal forestry management 
practices." Please clarify what these practices would include. 

 All forestry practices that would be allowable in the Natural/Undeveloped land use 
classification will be included in the WMP, which will be filed with the final license 
proposal. 

• Q4 - Rachel McNamara (FERC) - Some lands classified as “Recreation” are proposed to 
be changed to “Natural/Undeveloped”. She noted that it may be helpful in the final report 
for Alabama Power to be very clear about the project purpose in retaining those lands 
rather than removing from the project boundary. 

 Alabama Power intends to clearly state the project purpose of all lands proposed to 
be reclassified in the Final Licensing Proposal. 

• Q5 - On page 10, there are descriptions of two new proposed land use classifications, 
including “Flood Storage” which would include lands between the 793 ft and 795 ft msl 
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contours, and “Scenic Buffer Zone” which would include lands between the 795 ft and 
800 ft msl contours. Would these classifications overlap with other land use 
classifications? Also, are there any buildings/structures currently within these elevation 
bands around Lake Harris? 

The land use classifications will not overlap. In areas where the lands above the 800 
ft msl contour (i.e. “back acreage”) are project lands, the project lands below the 
800 ft msl contour would be classified to match the back acreage. In areas where the 
lands above the 800 ft msl contour are non-project lands, the lands below the 800 ft 
msl contour would consist of these two classifications. However, the classifications 
would not overlap but would be adjacent (one band in front of the other). Alabama 
Power could not confirm at the meeting whether any buildings or structures 
currently exist within those contours, but current permitting practices allow 
property owners to build piers, etc. in these bands. 

• Q6 - Page 11 discusses the results of the desktop evaluation and site visit to identify any 
suitable bobwhite quail habitat within the project boundary at Skyline WMA. Could you 
elaborate on the methods for evaluating the availability of bobwhite quail habitat and 
how it was determined that no suitable habitat occurred within the project boundary at 
Skyline WMA? Also, could the report include a figure showing a map of the 7 locations 
in the Skyline WMA where Alabama DCNR conducts spring/fall quail call surveys, and 
has documented quail, relative to the project boundary at Skyline WMA? 

 The Final Phase 1 Project Lands Evaluation Report will contain detailed methods 
for the evaluation of suitable bobwhite quail habitat at Skyline. Alabama Power will 
also include a figure showing the ADCNR’s quail call survey locations.  

• Q7 - Appendix B provides maps and general descriptions of proposed changes in land use 
classifications at Lake Harris that were also discussed during the 9/11/19 HAT 4 meeting. 
It would be helpful if the maps of the proposed changes in land use classifications 
included legends to identify the various classifications, as well as north arrows and scale 
bars to facilitate orientation and review. 

 Alabama Power will add a legend, north arrows, and a scale bar to the final maps in 
the Final Phase 1 Project Lands Evaluation Report. 

• Q8 - In addition, during the 9/11/19 HAT 4 meeting, we (FERC staff) asked if terrestrial 
and cultural resource surveys were being conducted on lands proposed for removal from 
the project boundary and Alabama Power staff responded that they were. Could you 
provide descriptions of the terrestrial and riparian habitat types for areas that you are 
proposing to remove from the project boundary. Could you also describe the terrestrial 
and riparian habitat types for area “RC4” that you propose to reclassify from 
“Recreation” to “Commercial Recreation”? Do these areas contain suitable habitat for 
any of the T&E species that may occur at the Harris Lake portion of the project? What 
were the results of the cultural resource surveys for areas proposed to be removed from 
the project boundary? 
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 Many other resource studies are being conducted concurrently with the 
development of the Project lands proposal. Alabama Power intends to use 
information from other relicensing studies to inform the final decision on the 
Project lands proposal, which will be included in the final licensing proposal. 
Additionally, Alabama Power will include within its final licensing proposal 
descriptions of the terrestrial and riparian habitat types for all areas proposed to be 
removed from the Project as well as the area “RC4” proposed to be reclassified to 
“Commercial Recreation”. 

• Q9 - Sarah Salazar (FERC) - Alabama Power needs to be sure to get information on the 
record so that FERC can use that information to inform their decision on the project 
related effects. The Final Phase 1 Project Lands Evaluation should explain the rationale 
for adding, removing or reclassifying lands in the Project Boundary. Also, it would be 
helpful if the map of area A6 included the existing birding trail and the proposed 
extension of the trail. 

 The project purpose for the lands to be removed, added, or reclassified will be 
included in the final licensing proposal. Alabama Power will also add the birding 
trail and trail extension on the respective map as included in the Final Phase 1 
Project Lands Evaluation Report.  

• Q10 - Appendix C provides the Anniston Museum of Natural History’s Flat Rock 
Botanical Inventory (inventory) report and the consultation record includes the Anniston 
Museum of Natural History’s letter transmitting the report, Ken Wills’ (Coordinator of 
the Alabama Glade Conservation Coalition) emails, along with several additional 
observations and recommendations from them. 

Approximately 365 plant species, including some rare species were documented at the 
site during the botanical inventory. The surveyors, Ken Wills, and FERC staff observed 
damages caused by vehicles traversing the site (SUV observed by surveyors; ATVs tire 
marks on granite outcrops observed by Ken Wills and FERC staff during 
scoping/environmental site review). The consultation record for this study includes 
recommendations from Anniston Museum of Natural History and Ken Wills’ to 
manage/preserve/restore the site. The proposed definition of the “Natural/Undeveloped” 
classification, proposed for the rare plant site, does not indicate what types of recreation 
activities/vehicle access would be prohibited or how Alabama Power would manage such 
a site. Considering all of this, do you think that Alabama Power’s proposed definition of 
“Natural/Undeveloped” would be effective in protecting this site? Could the definition of 
this classification be expanded/more detailed, or would you consider another, more 
protective land use classification type/designation for this site? 

Also, what has Alabama Power done to protect the rare plants that were identified during 
the inventory and were subsequently damaged by ongoing ATV use observed by Ken 
Wills? Can vehicles be excluded from these sensitive areas to protect rare plants while 
the relicensing process proceeds? 
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 Alabama Power noted that that it has SMPs for its other projects that contain 
different classifications because of unique areas and circumstances. Therefore, the 
Natural/Undeveloped land use classification may need to be modified to address the 
rare plants at Flat Rock Park. Alabama Power will work with the HAT on 
reviewing the classifications and their definitions. 

Sheila Smith (Alabama Power) noted that Alabama Power has been working with a 
contractor to barricade the area to prevent vehicle traffic. The barricade work has 
been completed. Alabama Power plans to continue monitoring the site to discourage 
vehicle and all-terrain vehicle (ATV) access. 

• Q11 - Sarah Salazar (FERC) asked if the area also gets a lot of mountain bike use? 

 Ken Wills (AGCA) noted that vehicles are the primary issue in that area and that 
mountain biking would not likely cause the effects they are seeing. He also noted 
that in the rural areas, ATVs were much more common. 

• Q12 - Has the request from Randolph County regarding the proposed water treatment 
intake/plant been resolved/processed? 

 Alabama Power is working with Randolph County to find an acceptable site that is 
similar to their original request. Alabama Power intends to file a land use variance 
request with FERC’s Division of Hydropower Administration and Compliance, and, 
therefore, this request would not be a part of the relicensing process. 

4.2 Participant Questions 

• Q13 - Maria Clarke (EPA): It was my understanding there was a court case that involved 
Skyline Property. What happened? Why was the Skyline property reduced? Is this case 
closed? 

Alabama Power filed an application with FERC to amend its current Harris Project 
Boundary at Skyline (Accession No. 20200302-5424), which would add 13.1 acres of 
land and remove 62.2 acres of land, all within the approximately 15,063 acres of the 
Harris Project Boundary at Skyline. 
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5 OPERATING CURVE CHANGE FEASIBILITY ANALYSIS STUDY 

Kelly Schaeffer (Kleinschmidt) presented the Operating Curve Change Feasibility Analysis 
Phase 1 Report progress. Kelly reviewed the study purpose and data collected to date, which 
included the development of models and the initial modeling results. Kelly also reviewed the 
remaining activities for this study, including the use of other relicensing studies to conduct the 
Phase 2 analyses. Kelly noted that no variances to this study plan are requested. Alabama Power 
distributed the Draft Operating Curve Change Feasibility Analysis Phase 1 Report to 
stakeholders in April 2020, concurrently with filing the ISR. 

5.1 FERC’s Questions submitted in advance of the meeting 

• Q1 - As we understand it, downstream effects with regard to flooding were assessed for a 
100-year design flood. However, the relationship between the downstream flow 
alternative analysis and the Harris Reservoir winter flood pool analysis is not clear under 
alternative flood scenarios. What would happen in a scenario other that a 100-year flood? 
Would operations at Harris Dam under the alternative flood scenario, including different 
flow release scenarios, have any impact on the Harris Reservoir winter pool analysis, or 
vice versa? 

The “100-year flood” scenario used for modeling is based on an actual local storm 
event in the Tallapoosa River basin that is scaled up to equal a 100-year flood event. 
Other flood flow scenarios would likely have downstream flooding effects but at a 
smaller amount and duration. Alabama Power evaluated the effects of the 100-year 
flood, because FEMA uses the 100-year flood for its analysis and is the “gold 
standard”. This is also consistent with modeling efforts that Alabama Power has 
conducted in previous relicensing processes. Kenneth Odom (Alabama Power) 
explained that if a 50-year flood scenario is used, there will still be downstream 
flooding. It will just result in less of an impact than the 100-year scenario. If 
Alabama Power used a 25-year flood, there would be fewer impacts than the 50-year 
flood scenario. Ultimately, reducing the flood frequency interval reduces the total 
amount of flow. However, there is no way to determine the differences in the total 
amount of flow downstream without modeling. 

• Q2 - Table 5-2, page 51 of the report…What is it about RM 115.7 that appears to create a 
hydraulic control, such that the maximum increase in depth under any winter pool 
elevation scenario occur about mid-way down the Tallapoosa River? 

The surveyed bathymetric transects of the river indicate that the channel bottom 
rises at RM 113.63 and RM 114.5, constricting the channel area and creating a 
hydraulic control. Examination of aerial imagery shows what appears to be a shoal 
across the river at RM 114.5 and a shoal and island complex at RM 113.63. 

• Q3 - Figures 5-20 and 5-21 appear incomplete, as they only show the results for one 
alternative…baseline (? based on color). Please address this apparent omission. 
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These figures are complete. However, Alabama Power will review them to 
determine if the information can be presented with more clarity. The Y axis shows 
the different winter curve change alternative elevations (+1 is 786 ft, +2 is 787 ft, 
etc.). For example, at the 786 ft msl winter pool elevation, there are 12 additional 
days of spill over baseline. Figure 5-21 is similar but includes the additional days of 
capacity operations for each alternative. 

5.2 Participant Questions 

• Q4 - Jimmy Traylor, Donna Matthews, and Albert Eiland (Downstream Landowners) 
expressed concern regarding how Alabama Power is operating the Harris Project, 
particularly during high flow events. All expressed that flood control has been worse 
since the dam has been in place. There were specific comments regarding various dates 
where flow conditions were a concern including February 6, 11, and 13, 2020. There 
were also questions regarding operations and use of flood gates on April 9, 2020. This 
discussion on operations during high flow events transitioned to comments and questions 
on the efficiency of the turbines at Harris and whether Alabama Power ever evaluated the 
efficiency of the turbines. Does raising the winter pool help with the generation 
efficiency, or are there any studies ongoing to improve the efficiency of generation for 
the dam? What about the dam turbines or equipment upgrades? 

Alabama Power operates Harris in accordance with U.S. Army Corps of Engineers 
flood control procedures provided in the Harris Reservoir Regulation Manual. 
Alabama Power follows these procedures and cannot evacuate water in anticipation 
of a high flow event. Kenneth Odom (Alabama Power) explained that raising the 
winter pool to the levels being evaluated in this study does not appreciably affect the 
efficiency of generation. Turbine or powerhouse equipment upgrades have a much 
greater impact on efficiency. However, the order of magnitude for total generation 
capacity for Harris would remain the same regardless of any equipment upgrades. 
Kenneth noted that the efficiency of the turbines is addressed during a turbine 
upgrade, which typically occurs at the end of the useful life of the turbine. There are 
no planned turbine upgrades during this relicensing.  

Additionally, Kenneth Odom reviewed the reservoir levels that were raised by a 
stakeholder earlier in the meeting. He noted that on February 6, 2020, the reservoir 
level was 785 ft msl. A large rain event had occurred, and both units were 
generating at best gate. The reservoir’s elevation rose to 790 ft msl (5 feet above 
winter curve) on February 11, 2020 and both units began operating at full gate. The 
reservoir continued to rise. On February 13, 2020, the Harris reservoir was 6.5 feet 
above the winter curve elevation of 785 ft msl. In accordance with Harris flood 
control procedures, Alabama Power opened flood gates. Kenneth further confirmed 
that Alabama Power was not using any flood gates to pass water downstream of 
Harris Dam on April 9, 2020. 

• Q5 - Donna Matthews (Downstream Landowner): Is the public ever involved in 
discussions regarding turbine or equipment upgrades; why not consider using the HEC-
RAS modeling to redesign the turbines? Could you find the optimal solution to turbine 
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design and flow scenarios to solve those issues? How do we know what to ask for if all 
the possible solutions aren’t offered for us to consider? 

Angie Anderegg (Alabama Power) stated that the public is not usually involved with 
discussions on equipment upgrades. She noted that there seemed to be confusion 
between the turbine design/efficiency versus the downstream flow scenarios. The 
two existing turbines have a specific capacity and generate a finite number of 
megawatts with the amount of water that passes through them, which is inherent in 
the design of the turbines. When it is time to upgrade, Alabama Power desires to 
achieve more power with less water, creating an increase in efficiency. It is not 
possible to completely redesign the turbines, because the Harris Project was 
originally designed to generate a certain number of megawatts using a certain 
amount of water at specific times (i.e., peak) to support system operations. Angie 
gave an example of the system peak that happens during a hot summer afternoon 
and how hydropower is used to meet the system demand. As part of the downstream 
release alternatives study, the benefit or impact of providing a continuous minimum 
flow are being analyzed (a continuous minimum flow would also ideally produce 
power). Angie reiterated that the results from this study, as well as the other studies, 
will be analyzed together to develop the best proposal. 

Kenneth Odom (Alabama Power) added that a redesign of the turbines or new 
“runners” would focus on improving the efficiency but deliver the same general 
number of megawatts. 

FERC staff stated that, if a licensee determines that upgrades are necessary, it must 
file a license amendment application with FERC. She explained that license 
amendment applications are subject to the NEPA process, and depending on the 
potential for environmental effects, FERC would issue a public notice and solicit 
public input. 

• Q6 - Donna Matthews: Who controls the amount of number of megawatts generated? 
What if the number of megawatts is too much for the river? Why can’t you change it? 

The number of megawatts that a project is authorized to generate is set by FERC, as 
described in the original license order. Changing the generating capacity would 
affect the energy grid beyond Harris, because Alabama Power is required to supply 
a certain amount of power across the entire system. There is a reliability factor from 
the Harris Project that supports the entire power grid. 

• Q7 - Question from Instant Messenger, Martha Hunter (Alabama Rivers Alliance): 
Wasn’t there a turbine upgrade a few years ago? 

No, a turbine upgrade has not been completed at the Harris Project.  

• Q8 - James Hathorn (USACE): How were the intervening flows considered in the Harris 
model?  
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The intervening flow hydrograph for the contributions to the Tallapoosa River from 
the drainage area between Harris and Wadley was calculated by Alabama Power, as 
described in Section 4.4 of the study report. The hydrograph was included in the 
model as a uniform lateral hydrograph entering the river between RM 136.6 and 
122.97. Kleinschmidt developed an intervening flow hydrograph for the 
contributions to the river from the drainage area between Wadley and Horseshoe 
Bend by comparing the daily flood hydrographs from the Wadley and Horseshoe 
Bend gages for the March 1990 event. A comparison of the daily average flow 
hydrographs gages showed a similar shape for both gages. The hourly hydrograph 
for the Wadley intervening flow, calculated by Alabama Power, was adjusted by 
multiplying each hourly ordinate of the hydrograph by a ratio of the Horseshoe 
Bend to Wadley gages. The data was then adjusted to subtract out the flow from the 
Wadley gage so that the lateral inflow was only equal to the flow intervening 
between the two gages. The hydrograph was included as a uniform lateral inflow 
between RM 122.97 and RM 93.66. The development of the hydrograph is described 
in Section 4.5.3 of the report. 

• Q9 - James Hathorn: What types of structures will be analyzed in the phase 2 structure 
study? Will there be any crop/farmland analysis? 

Alabama Power has not conducted a full economic analysis of each structure, land 
type, or property type. Crop or farmland analysis is not currently in the FERC-
approved methodology. 

• Q10- James Hathorn: For the HEC-RAS modeling, it only uses a 100-year design flood, 
or different types of storms? 

Alabama Power has not proposed to model other storm events. However, if FERC 
needs this information for its analysis, Alabama Power can model other storm 
events. 

Angie Anderegg (Alabama Power) explained that the 100-year flood has been used 
as the standard by FEMA. To move forward with other flood scenarios, Alabama 
Power will need to know exactly which additional floods need to be modeled. 

Sarah Salazar (FERC) reiterated that the process is in the information gathering 
stage, and no decisions are being made right now. However, we do want to know all 
of the alternatives that are possible moving forward in order to make the best 
decision later. She encouraged all stakeholders to file comments on or before June 
11, 2020. 

• Q11 - Alan Creamer (FERC) - Regarding the flood design, what would the downstream 
flows look like using a 50-year or 25-year flood scenario? I know the worst-case scenario 
is the 100-year flood. I’m wondering if it would present as a straight line, or a curve in 
terms of how it presents downstream? Maybe the 100-year flood isn’t the end–all. 
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Kelly Schaeffer (Kleinschmidt) asked if FERC was requesting that Alabama Power 
add specific flood events other than the 100-year flood to the study plan (the 25 and 
50-year flood scenarios). 

Alan Creamer (FERC) answered that he thought it would be helpful to see how the 
flows would work under different scenarios. 

Kelly Schaeffer responded that if there are additional modeling requests, Alabama 
Power would need to know those scenarios as soon as possible to avoid getting to 
December 2020 (after completing the majority of the Phase 2 analysis) and have to 
re-run the model for additional flood events and revisit the Phase 2 analyses. 

Kenneth Odom (Alabama Power) explained that the “100-year flood” scenario that 
Alabama Power uses for modeling is based on a local storm event in the Tallapoosa 
River basin, but it is scaled up to equal a 100-year flood event. If it is a 50-year flood 
scenario, downstream flooding will still occur. It is just less impact than the 100-
year scenario. If Alabama Power used a 25-year flood, there would be fewer impacts 
than the 50-year flood scenario. FEMA bases its flood maps on the 100-year flood. 
Other storms can be examined, but ultimately, reducing the flood frequency interval 
reduces the total amount of flow. However, there is no way to determine what the 
differences would be in the total amount of flow downstream without modeling. 

Angie Anderegg (Alabama Power) commented that Alabama Power’s intent is to 
use the 100-year flood to determine whether it will propose a lake level change. 

• Q12 - Regarding the 100-year flood, are they taking climate change into account when 
they’re looking at these scenarios? Martha Hunter also added that along with additional 
rains we are seeing we need to anticipate the different droughts that are coming and 
wants that to be part of the decision for how the river is operated in the next 50 years. 

Alan Creamer (FERC) stated that he did not recall that climate change was part of 
the study design or approved study plan. 

• Q13 - Maria Clark (EPA) noted that that the EPA, U.S. Geological Survey, and FEMA 
have been working together to address data shortfalls on climate information. She noted 
that the 100-year event may not be appropriate at this point or if Alabama Power does use 
the 100-year, they should also supplement with local events. Maria plans to pass along 
this information from EPA.  

Kelly Schaeffer (Kleinschmidt) asked if Maria could include that information or 
provide a reference in its comments on the ISR. Kenneth Odom (Alabama Power) 
also noted that the 100-year design flood used in the Harris modeling was based on 
an actual storm event that was scaled up to equal a 100-year event. 

• Q14 – Charles Denman via email following the meeting: I believe a comparison of 
historical (pre-dam) and recent flooding downstream of the dam would help stakeholders 
understand the effectiveness of the Dam for flood control. Also include a model with 
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same parameters (land use, storm intensity and duration, etc.) but without the dam 
attenuation. This would help downstream stakeholders understand what effects the Dam 
has on flooding downstream. Are the original studies and permitting materials available 
for stakeholders to review? 

The Harris Project, as it exists today, is considered baseline with regard to FERC 
analyses and is used in FERC’s decision whether to issue a new operating license 
and under what conditions. Alabama Power structured this study to review and 
analyze flood conditions with the Harris Dam in place, consistent with FERC’s 
guidance on existing projects and the evaluation of pre-project conditions. FERC 
approved this study plan in April 2019. All Harris Relicensing study plans, meeting 
documentation, and other permitting materials are available to stakeholders at 
www.harrisrelicensing.com. These documents may also be provided upon request if 
needed. 
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6 DOWNSTREAM RELEASE ALTERNATIVES STUDY 

Kelly Schaeffer (Kleinschmidt) presented the Draft Downstream Release Alternatives Phase 1 
Study Report progress. Kelly reviewed the study purpose and the data collected to date, which 
included the development of models and initial modeling results. Kelly also reviewed the 
remaining activities for this study, including the use of other relicensing studies to conduct the 
Phase 2 analyses. Kelly noted that no variances to this study plan are requested. Alabama Power 
distributed the Draft Downstream Release Alternatives Phase 1 Report to stakeholders in April 
2020, concurrently with filing the ISR. 

6.1 FERC’s Questions submitted in advance of the meeting 

• Q1 - Modeling scenarios…as it stands now, the report presents the results for three 
downstream release alternatives: Pre-Green Plan operation, Green Plan operation, and 
Pre-Green Plan operation with a 150 cfs continuous minimum flow. Why was modelling 
of minimum flow limited to 150 cfs? Also, have you considered modeling Green Plan 
releases with continuous minimum flow scenarios? On what basis did you choose not to 
do so? 

Alabama Power proposed these three modeling scenarios for downstream releases 
in the study plan. These scenarios have been discussed for at least 18 months with 
stakeholders and were developed in the study plan process and approved by FERC 
in its April 12, 2019 Study Plan Determination. 

6.2 Alabama Rivers Alliance’s Questions submitted in advance of the meeting 

• Q2 - Why is the only continuous minimum flow regime being studied a 150 cfs flow? 
Why was this particular value chosen? Previous commenters have encouraged the study 
of a wide variety of flow conditions and operational scenarios. Does Alabama Power plan 
to study a broader range of continuous minimum flows?  

As noted above, the various flow scenarios were determined in the development of 
the study plan. The 150 cfs minimum flow is equal to the same daily volume as three 
10-minute Green Plan pulses. If stakeholders desire additional flow conditions and 
operational scenarios, they need to request additional modeling per the FERC study 
plan modification process. Kelly Schaeffer (Kleinschmidt) explained that the 
modeling is resource intensive and while the HEC-RAS model is built and 
functioning, the process to review other flow scenarios is resource intensive. 

• Q3 - The study report states that with full power storage available, Harris is programmed 
to generate 3.84 hours per day. Is all of that peaking generation, or is some percentage of 
the programmed operation for non-peaking generation? 

Yes, that number is in the daily Res-SIM model. It is really an average of all the 
plants in Alabama Power’s system at full pool. That number is not connected to 
peaking operations. 
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• Q4 - In the Green Plan Release Criteria attached as Exhibit B, item 4 concerns Spawning 
Windows and states that “Spring and Fall spawning windows will be scheduled as 
conditions permit. The operational criteria during spawning windows will supersede the 
above criteria.” Can you elaborate on when “conditions permit” for scheduling spawning 
windows?  

It is dependent on where the reservoir elevation is in relation to its rule curve and 
what flows are coming into the reservoir to provide stable operations. Keith 
Chandler (Alabama Power) gave an example: Alabama Power tried to hold a 
spawning window and only ran 10-minute pulses to see what it would do 
downstream. By going by the criteria (three 10-minute pulses) Alabama Power 
wanted to see if it would create a spawning window for the downstream fishery. 

• Q5 - Jack West (Alabama Rivers Alliance) asked if Alabama Power had data that 
permitted for the spawning windows.  

There is some data. Alabama Power’s Reservoir Management group has summaries 
of each year, and the effort in the most recent year is summarized in the baseline 
report included with the Pre-Application Document (PAD). A portion of this 
analysis is being done as part of the aquatic resources study and will be detailed in 
the Draft Aquatic Resources Report. 

6.3 Participant Questions 

• Q6 - Lisa Gordon (EPA) asked if she could be directed to the 3 downstream release 
alternative scenarios to find the document where the analysis occurred to model 150 cfs 
continuous minimum flow. So continuous minimum flow means there is no pulsing?  

Correct; there will not be pulsing with a continuous minimum flow. The flow 
scenarios are documented in the meeting summaries from December 2018, as well as 
meetings and filings in 2019 prior to the FERC Study Plan Determination (April 12, 
2019). Angie Anderegg (Alabama Power) noted that all the meeting summaries and 
presentations (from PAD to present) are available on the Harris relicensing website. 

• Q7 - Lisa Gordon asked if flows would be adaptively managed. Would these be set, 
locked in flows, or would there be modified flows when needed? 

Alabama Power is evaluating a continuous minimum flow with no variations or 
modifications; however, Alabama Power is currently in the data gathering and 
analysis phase. With this information, a decision about flows can be made. What 
Alabama Power has been doing in the years leading up to relicensing is an adaptive 
management process. Alabama Power also has another project that flows are being 
adaptively managed in a bypassed reach. 

• Q8 - Sarah Salazar recalls during the study plan meeting that we discussed alternatives 
and the stakeholders generally didn’t feel comfortable proposing alternatives at that point 
but said they would once they saw results from the three modeled scenarios included in 
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Alabama Power’s study plan. The information gathering stage does not last forever so 
now is the time to propose other flow scenarios for modeling. Alabama Power needs 
those flow scenarios now. 

• Q9 - Alan Creamer (FERC) said he agreed with Sarah’s summary. Alan would like to see 
an operating scenario that includes the Green Plan with minimum flows. Alan 
acknowledged that the fisheries studies have not been completed, so stakeholders do not 
currently have that information. Once all the studies are complete and reports are 
available, Alan noted that there should be another opportunity for stakeholders to revisit 
phase 1 in terms of modeling and not simply go to phase 2 once all the information is 
presented to stakeholders. Also, what does the 150 cfs represent in terms of percentage of 
average annual flow? Where does it fall on flow duration curve?  

Alabama Power is in the process of getting that additional information by 
conducting the FERC approved studies. However, Alabama Power needs to hear 
from stakeholders now—based on the extensive amount of data currently available 
on the project—regarding alternative flow scenarios. Any additional scenarios are 
needed now. Once the phase 2 portions of the operations studies begin, any need to 
come back to modeling various flow scenarios may result in delays and an 
incomplete application, which is not acceptable to Alabama Power. There is a lot of 
data on the Harris Project that has been compiled and presented, and Alabama 
Power wants stakeholders to meet halfway with regard to putting forward 
additional flow alternatives to analyze.  

• Q10 - Alan Creamer agreed but also reiterated that he doesn’t believe we have complete 
information and that stakeholders should have the opportunity to modify the study plan 
after receiving and reviewing the study results. Alan noted that there are three studies that 
are not complete, and FERC and Alabama Power will have to work through this issue so 
that there is an additional opportunity. Normally at an ISR, Alan stated that all the first-
year studies are done. In this case, there are still outstanding studies. He indicated that he 
doesn’t think there is adequate information for stakeholders to make suggestions on 
alternative flow scenarios.  

The due dates in the studies were approved by FERC. Alabama Power and FERC 
discussed the draft study reports that were not scheduled to be included in the ISR 
and discussed the two studies for which Alabama Power is requesting a variance. 
Angie Anderegg (Alabama Power) noted that the Recreation Evaluation Draft 
Report is delayed, because Alabama Power incorporated a stakeholder request for 
an additional survey, which was just completed in April. However, the original due 
date approved by FERC for the Draft Recreation Evaluation Report was June 2020. 
Alabama Power stated that there are some reports that were not scheduled to be 
filed as part of the ISR. The ILP may anticipate that studies will be completed in 
one year and reports filed as part of the ISR, but that is not a requirement of the 
ILP or the ISR. 

• Q11 - Sarah said that in Alabama Power’s proposed and revised study plan that the 
schedule listed the ISR as a milestone and FERC interpreted that to mean that all the first 
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phases of the study would be complete by then. Any other milestone that went beyond 
that phase would be a follow up of that report. FERC sets up the study seasons for one 
year. There are usually two study seasons in each ILP, and she noted that perhaps this 
accounts for the disparity between FERC and Alabama Power’s understanding of where 
we should be at this moment. Maybe we need to have another discussion.  

Six study reports are available for review and comment. If there is disagreement 
after stakeholder review and comment of the remaining three reports and cultural 
documents, Alabama Power would enlist FERC for a dispute resolution. Alabama 
Power desires that everyone has the opportunity to comment on these study reports. 
Angie Anderegg (Alabama Power) referred to the study schedule and noted that 
Alabama Power has met the ILP obligations and, where necessary, Alabama Power 
has asked for a variance on two studies (Recreation and Cultural APE document). 

• Q12 - Rachel McNamara agreed with Alabama Power’s characterization of the 
Recreation Evaluation and understood the rationale for modifying the schedule. For the 
Recreation Evaluation Draft Report, Rachel emphasized that there’s need for adequate 
time for stakeholders to comment on the draft report and that all comments be filed with 
FERC. There are ways we [FERC] can handle the comment period and I think FERC 
staff needs to discuss that and figure out the best strategy to address comments and study 
plan modifications.  

Angie Anderegg (Alabama Power) assured the participants that they would have 
ample time to comment on the remaining draft study reports (Recreation, Aquatic 
Resources, Downstream Aquatic Habitat, and the Cultural APE document). 

• Q13 - Jimmy Traylor raised the issue of the downstream temperature and the relationship 
with the minimum flow. He noted that the Tallapoosa River below Harris Dam is not 
supposed to be a cold-water fishery. If Alabama Power is going to release a 150 cfs 
continuous minimum flow, it has to be at a temperature that more like that of a warm 
water fishery.  

Angie Anderegg (Alabama Power) indicated that temperature would be addressed 
in the aquatic resources’ studies (HAT 3) and requested that this question be 
addressed later in the meeting. 

• Q14 - Barry Morris (LWPOA) asked if he was right in assuming these alternative 
releases would have no impacts on the lake level. Barry asked if 150 cfs was equivalent 
to the Green Plan flow, would it be twice as much water?  

Based on the model, a 150 cfs minimum flow would not affect the lake level. 
However, a larger continuous minimum flow could impact lake levels. Regarding 
the amount of water, Kenneth Odom (Alabama Power) stated that in response to 
Barry’s second question, no, it is not twice as much water. Kenneth stated that the 
part of generation that is now used solely for Green Plan flows would be replaced by 
150 cfs continuous flow. Alabama Power would not pass a continuous minimum 
flow and continue to pulse. 
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• Q15 - Rachel asked if you are generating with minimum flow.  

Yes, ideally the minimum flow would be generating, not spill. Chris Goodman 
(Alabama Power) said that a 150 cfs minimum flow would not affect lake levels but 
would constrain Alabama Power’s ability to peak with the same flexibility as they 
currently have. 

• Q16 - Maria Clark (EPA) encouraged Alabama Power to review their March 2019 
comments on this issue. She asked why 2001 was selected as an average year.  

2001 was an average or normal water year determined by the Flood Frequency 
Analysis study for the Tallapoosa. Additionally, 2001 was pre-Green Plan, which 
provided pre-Green Plan operations and hourly data to run through HEC-RAS 
model. 
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7 WATER QUALITY STUDY 

Jason Moak (Kleinschmidt) presented the progress on the Draft Water Quality Study, which 
included the study purpose, data and activities collected to date, and remaining activities. Jason 
noted that no variances to this study plan are requested. However, the schedule has been updated 
to reflect Alabama Power’s plan to file the 401 Water Quality Certification application in April 
2021. Alabama Power distributed the Draft Water Quality Study report to stakeholders on March 
9, 2020, and also in April 2020, concurrently with filing the ISR. 

7.1 FERC’s Questions submitted in advance of the meeting 

• Q1 - Page 18…figure 3-8…please explain what is happening with the vertical DO 
profiles where DO increases in May, June, July, and August, where otherwise the DO 
should be declining. 

Jason Moak (Kleinschmidt) said it could be how the graphs are interpreted. The 
data shows the reservoir stratifying as expected in a reservoir during the warmer 
months of the year. Jason recommended an offline discussion but stated that 
Alabama Power will also try to clarify in the Final Water Quality Study Report.  

 

SURFACE 

BOTTOM 

DECREASING DO 
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• Q2 - Page 23 discusses Alabama DEM monitoring data for the Harris Dam tailrace (i.e., 
immediately downstream from Harris Dam). Was this data collected during generation, 
or does it also reflect non-generation periods? 

These were events when ADEM went out monthly and took a grab sample. All 
samples were completed during non-generation. Alabama Power will clarify this in 
the Final Water Quality Study Report. 

• Q3 - Pages 39-41 present DO and temperature data for downstream continuous water 
quality monitoring station. On page 16 of the ISR, Alabama Power is not proposing any 
additional monitoring beyond what was approved in the Commission’s SPD. Why is 
there not a second year of monitoring for the downstream continuous monitoring station? 
How confident are Alabama Power and the HAT 2 members that 1 year of monitoring at 
the downstream station includes a worst-case scenario? 

A second year of monitoring was not included in the FERC-approved study plan. 
Alabama Power is confident in the data collected thus far. Regarding a worst-case 
scenario, Alabama Power could monitor for 5 years and may not see a worst-case 
scenario. Although 2017 may have been a bad year, Alabama Power missed that 
opportunity to collect a continuous data set at the approved location in the study 
plan. 

7.2 Alabama Rivers Alliance’s Questions submitted in advance of the meeting 

• Q4 - Previous data from 2017-2019 mentioned in Table 1-1 is not continuous, year-round 
data. Is Alabama Power now collecting continuous, year-round data at multiple 
locations? 

No. The study plan approved collecting continuous data at the downstream monitor 
during 2019. 

• Q5 - The Alabama Power data listed on Table 1-1 shows monitoring during generation 
only. Is data during non-generation periods available prior to 2019? 

No. 

• Q6 - The report states that a continuous monitor was “recently installed” at Malone. Was 
it installed on March 12, 2019 corresponding to the “Downstream Monitor 2019” tab of 
the WQ data excel spreadsheet? 

The monitor at Malone is owned and operated by ADEM. Data from the Malone 
monitor was not included in the spreadsheet. However, Alabama Power can add it 
to the Final Water Quality Report. 

• Q7 - Is there only the one continuous monitoring station downstream from Harris Dam at 
Malone? 

Yes. 
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• Q8 - The Draft Water Quality Study Report contains significant water temperature data, 
but the discussion and conclusions focus almost exclusively on dissolved oxygen levels, 
and do not discuss temperature. Will the effects of temperature be discussed in the final 
report or reported on in the Aquatic Habitat or Aquatic Resources study reports?  

The effects of temperature on aquatic resources will be addressed in the Aquatic 
Resources Report. 

• Q9 - Is Alabama Power studying, or planning to study, methods to account for low water 
temperatures, including using an alternative intake structure that would allow for mixing 
of warmer and cooler water to raise average temperatures or withdrawing water from a 
higher depth in the reservoir to allow for warmer releases?  

Alabama Power intends to study technologies that can address temperature, as 
needed, once a temperature issue has been determined and defined through on-
going study and data analyses. 

7.3 Participant Questions 

• Q10 - Alan Creamer (FERC) noted that there was only one year of continuous monitoring 
data. How confident is Alabama Power that the data represents what could be a worst-
case drought or is truly reflective of the worst water quality could be? Also, Alan asked 
why Alabama Power couldn’t get more than one year of continuous data? If stakeholders 
want to look at this and want to know how confident Alabama Power is in this data and 
that it truly represents a drought period. 

Jason Moak (Kleinschmidt) said he does not think 2019 was a worst-case scenario 
and that it is not known if 2020 would be either. Angie Anderegg (Alabama Power) 
said that Alabama Power proposed one year of monitoring in the study plan, which 
was approved. Angie also noted that it is time consuming and expensive to service 
the continuous monitor but that will not prevent further monitoring should it be 
required.  

Alan stated that when FERC approved the Water Quality Study Plan, it was with 
the intent that collectively, we would use year one data to determine if additional 
data were needed. Angie Anderegg (Alabama Power) asked if FERC sees a need for 
an additional year. Alan said there are instances where we drop below what we are 
trying to achieve, so if this is not the worst-case scenario, you could have more years 
where the DO drops below that criteria. Alan further stated that it is hard to make 
decisions on just one year. Alan also pointed out that the one year included in the 
report was not one that could be considered a drought, so in a drought Alabama 
Power may only meet water quality criteria 90% of the time. Angie noted that 
because Alabama Power is filing the 401 application in 2021, Alabama Power is 
collecting data at the tailrace monitor in 2020, resulting in an additional year of 
data. Alan Creamer noted that the tailrace monitor is only capturing generation. He 
indicated that FERC wants to know what happens to water quality during both 
generation and non-generation.  
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Keith Chandler (Alabama Power) noted that 2019 was not a drought year, but it 
was a hot year and that ADEM is continuing to collect data downstream. Keith 
further said Alabama Power ran only green plan flows a lot of the time during the 
monitoring season. 

Alan Creamer said the most important part of this is what is happening right below 
Harris Dam or less than half a mile downstream. The other gages further 
downstream are also accounting for other influence. In reading this report Alabama 
Power met the criteria near 100% of the time but that may not be reflective of 
what’s happening closer to the dam.  

• Q11 - Jimmy Traylor (Downstream Landowner) asked if anyone has identified the sulfur 
smell in released water? Jimmy said he noticed it in the summer especially during the 
first 45 minutes or so of generation. Near Malone you get a foul smell. Seems to go hand-
in-hand with drought conditions. As you get further into the summer months, it worsens. 

Alabama Power is not aware of a sulfur smell in the water. Jason Moak 
(Kleinschmidt) asked if there was a time of year that the smell is worse. Jason said 
he has noticed that smell at other hydro projects and said it probably had something 
to do with natural lake stratification and biological processes that occur on the lake 
bottom.  

• Q12 - Sarah Salazar (FERC) asked if the Draft Water Quality Report covered where in 
the water column that Alabama Power is drawing water from in Lake Harris? This would 
be helpful to include in the report. 

The intake at Harris has a movable sill. Alabama Power will add this information to 
the Final Water Quality Report. 

• Q13 - Albert Eiland (Downstream Landowner) asked to please summarize the 
conversation between him and Jason Moak about mercury. Has the content changed in 
the reservoir? How bad is it in the lake? 

Jason Moak (Kleinschmidt) said he was not sure. It could be coming from 
atmospheric deposition in the lake. Jason noted it is a widespread issue among 
reservoirs all over the country and an issue with large bodies of water and fish.  

• Q14 - Maria Clark mentioned a Georgia Project where they do maintenance in the intake 
because a lot of debris accumulates, and they let the water run which causes the debris to 
mix into the water that is being released. Clearing that helped alleviate the smell. This 
was a smaller dam.  

Jason Moak (Kleinschmidt) said there is not much of a debris issue due to the size of 
the Harris Dam.   
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8 EROSION AND SEDIMENTATION STUDY 

Jason Moak (Kleinschmidt) presented the progress on the Draft Erosion and Sedimentation 
Study, which included the study purpose, data and activities collected to date, and remaining 
activities. Jason noted that no variances to this study plan are requested. Alabama Power 
distributed the Draft Study report to stakeholders on March 17, 2020, and also in April 2020, 
concurrently with filing the ISR. 
 
8.1 FERC’s Questions submitted in advance of the meeting 

• Q1 - Section 5.0, Discussion and Conclusions states that at some sites, “land clearing and 
landscaping, and other construction activities affecting runoff towards the reservoir” 
cause erosion. Is it possible to provide areal images showing the areas of active erosion in 
relation to the project boundary as part of the final study report? 

Yes. Alabama Power will add aerial photos showing the project boundary, winter 
pool, and summer pool contours. 
 

• Q2 - Appendix D – photos…it would be helpful if the captions for the photos included 
better location descriptors (e.g., Harris Reservoir, Harris Reservoir-?? Embayment, Harris 
Reservoir-?? River Arm, Tallapoosa River, etc.). For the Harris Reservoir sites, it would 
be helpful if the contours within which peaking operations occur (lake fluctuation zone) 
could be identified. 

Alabama Power will add captions with location descriptors to the photos in 
Appendix D. Because Harris is a storage reservoir, there are no daily fluctuations in 
reservoir level, only seasonal fluctuations in accordance with the operating curve. 
 

• Q3 - Could you make the video footage that was collected as part of this study available 
for stakeholders to view? 

Yes, Alabama Power is investigating how to make the video footage available. 
 

• Q4 - Will the nuisance aquatic vegetation surveys still be possible to conduct in Lake 
Harris this summer? 

Yes, the nuisance aquatic vegetation surveys are scheduled for summer 2020. 
 

• Q5 - On page 24, in section 3.2, the report includes the following statement: “A total of 
20 sites, rather than 15 sites, were provided for the left bank segments as many segments 
were tied with a score of (slightly impaired).” Please explain what is meant by many of 
the streambank segments being “tied with a score of slightly impaired” and clarify the 
relationship between the number of streambank segments/sites and the bank condition 
score. 
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Alabama Power will edit the text to make this section clearer. All assessed 
streambank segments (each 0.1 mi of the study reach) were sorted based on their 
condition score, from lowest to highest. Sites with the 15 worst scores (i.e., ranked 1 
through 15) were presented in Table 3-2. Since 14 of the left bank segments in the 
list had the same score for condition (3.0), they were included in the list. 
 

• Q6 - On page 25, in Table 3-2, shouldn’t the heading/label of the first column of the table 
be “Site Number” instead of “Rank” given that the rank options are only 1 through 5 
(according to Table 3-1) and there appear to be 20 sites? 

Please see the response to Q5 above. Alabama Power understands that this table is 
confusing and will rework it to make the results clearer in the Final Erosion and 
Sedimentation Study Report. 

• Q7 - On page 11, of the Tallapoosa River High Definition Stream Survey Final Report 
(Appendix E of the Erosion and Sedimentation Study Report), it states that prior to the 
survey, flows were monitored to ensure relatively normal flow conditions during the 
survey. For clarity, what were the “relatively normal flow conditions” during the survey? 
Were they slightly higher or lower than average? 

As seen in the graphs of discharge on page 12 of Appendix E, flows during the study 
were very close to the long-term median value. 

• Q8 - In Figures 13 and 16 of the Tallapoosa River High Definition Stream Survey Final 
Report, the scale is small and so it appears that most of the riverbanks are unmodified and 
the modified banks identified on the individual site surveys are not visible. It would be 
helpful if the figures in the report showed labeled points for the erosion/sedimentation 
sites that are identified in the report. 

Alabama Power will provide figures with a larger scale and with labeled erosion 
sites in the Final Report. 

• Q9 - Page 20 of Tallapoosa River High Definition Stream Survey Final Report states that 
a confidence rating was used to indicate the clarity of the streambanks in the video and 
figures 14 and 17 of that report show areas where the video clarity was impaired and 
therefore the confidence in the accuracy of the streambank conditions/classifications is 
lower. As stated above, it would be helpful if the figures in the report showed labeled 
points for the erosion/sedimentation sites that are identified in the report. Do any of the 
areas with impaired video clarity coincide with areas that stakeholders identified as 
erosion/sedimentation sites or other sites that Alabama Power identified as part of this 
study? Do you intend to take any steps to deal with the impaired clarity data? Is so, how? 

Alabama Power will reexamine these areas to determine if sites with lower 
confidence coincided with identified erosion sites. If so, we will perform targeted 
surveys of these areas and update the Final Report accordingly. 
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• Q10 - In Figure 18 of the Tallapoosa River High Definition Stream Survey Final Report, 
there appears to be a missing ranking at river mile 37 for the right streambank. Could you 
explain this gap in the ranking? 

Alabama Power is reexamining this area and will include rankings in the Final 
Report. 

• Q11 - For Figures 20 through 23 of the Tallapoosa River High Definition Stream Survey 
Final Report, please label the river mile ranges on the maps to help reviewers understand 
the starting and ending points of the study area and which segments of river are included. 

In Figure 26 of the Tallapoosa River High Definition Stream Survey Final Report, please 
move the scale bar and sources so that they are not covering the river segment and bank 
conditions at the bottom of the map. 
 
Alabama Power will revise this figure accordingly. 

• Q12 - Can you identify where peaking pulses are attenuated downstream from Harris 
Dam under the current operating regime and volume of typical downstream releases? If 
so, are there any patterns in the downstream streambank conditions and observed levels 
of erosion along the segments of streambanks within the attenuation zone? Where are the 
identified erosion sites in relation to the length of the attenuation zone? 

Alabama Power will incorporate a discussion of water level fluctuations and any 
potential correlations with streambank erosion into the discussion section of the 
Final Report. 
 

8.2 Alabama Rivers Alliance’s Questions submitted in advance of the meeting 

• Q13 - Will we have access to the High Definition Stream Survey video created by Trutta 
Environmental Solution as part of the Downstream Bank Stability Report? 

Yes, Alabama Power is investigating how to make the video footage available. 

• Q14 - Table 3-2 shows streambank scored for the 15 most impaired areas downstream of 
Harris Dam. How was the Average Combination Bank Condition score (final column) 
computed? It does not appear to be an average of the “Average Left Bank Condition” and 
“Average Right Bank Condition” scores, which would yield a lower average scored. The 
averages showing for the left and right banks are mostly 3.0 or higher while the average 
combined bank condition scores are mostly below 3.0. 

Jason Moak (Kleinschmidt) noted that one column looks only at left bank and the 
other the only right bank. Every tenth mile those scores were averaged and ranked. 
Jack West (Alabama Rivers Alliance) said it still doesn’t make sense why you have 
larger averages on both sides, and they are reduced in combination. Sarah Salazar 
(FERC) said that part of the table was confusing as well, and she is not certain that 
last column is informative. Jason said he agrees and was thinking that it may only 
make sense when there are impacts on both sides, like a transmission line crossing. 
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• Q15 - The report concludes in Section 5.0 that “None of the erosion sites surveyed were 
the result of fluctuations due to project operations.” This conclusion seems in conflict 
with the assessment in the HDSS that impairment areas “were due to the fluctuating 
flows eroding the streambank within a few feet of the water surface and streambank 
interface.” (Pg. 43 of Trutta Report). 

This statement refers to the reservoir. Because Harris is a storage reservoir, most of 
the erosion occurring in the reservoir is due to wave action from boats or winds. 

• Q16 - Is Alabama Power completing a total suspended sediment analysis during the pre-
pulse, pulse, and post-pulse time periods to see what sediment is getting moved from and 
to various locations? 

No, Alabama Power is not completing a total suspended sediment analysis.  

• Q17 - Is Alabama Power conducting a historical, cumulative effects study of erosion 
since the dam’s construction? 

Alabama Power is not performing a cumulative effects study. 

• Q18 - Is Alabama Power assessing whether having a continuous minimum flow 
downstream may help with erosion and sedimentation problems? 

Yes. Alabama Power will use the model outputs to assess the difference in water 
level fluctuations. 

• Q19 - Jack West asked why it seems that none of the erosion sites are due to operations.  

Most of the erosion issues downstream are not due exclusively to operations. For 
example, areas where trees and vegetation are being cleared are not due exclusively 
to operations, but water fluctuations could exacerbate erosion. 
 

8.3 Donna Matthews’ Questions submitted in advance of the meeting 

• Q20 - Better Visualization of Erosion over the Past 50 Years: Do the erosion studies 
conducted during this permitting period compare pre-dam (baseline) river shape/contour 
with the current status of the river? Pre-dam analog photographs exist for comparison to 
current satellite imagery. 

Alabama Power has not compared pre-dam conditions to current conditions. 
Historical photographs may provide useful information for the cumulative impacts 
section of the license application and for FERC’s use. 
 

8.4 Participant Questions  

• Q21 - Jimmy Traylor (Downstream Landowner) said he has no trees on the bank at his 
property and has little bank remaining. He asked Jason what he would consider that? Mr. 
Traylor noted that his trees have been falling in and steps that his grandfather built are 
disappearing since the dam was built and operation. 
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Jason Moak said he would locate Mr. Traylor’s property on the data file to see how 
that area was scored. Jimmy Traylor responded that the Draft Erosion and 
Sedimentation Report says, “not much erosion” at his property. Mr. Traylor also 
noted that there is significant sedimentation in areas like Cornhouse Creek and No 
Business Creek where the water backs up during generation. He characterized it as 
“a mud pit” and this has significantly affected these tributaries. He believes 
Alabama Power is missing the mark on erosion. Mr. Traylor also noted that since 
the inception of the Green Plan, erosion has decreased. He noted that a continuous 
minimum flow would also help reduce erosion. Jack West (ARA) asked about data 
Alabama Power may have regarding bank conditions and erosion from the 1980s 
(pre-project and just after project was constructed), 1990s, and in the 2000s to do a 
cumulative effects study. If there is data, he asked that Alabama Power make it 
available so we can assess the impacts on a larger scale. 
 
Carol Knight concurs with Jimmy Traylor and Albert Eiland can give anecdotal 
evidence of how the banks have eroded. Carol indicated that she has old maps from 
40s and 50s of conditions during that time to compare what it is now. Those trees 
weren’t necessarily clear cut. People downstream know what it used to be, and they 
know what it is now. She noted that they are having a hard time reconciling these 
things. There is significant erosion. It is not just because somebody is cutting trees 
or that they are letting cows access the river. 

 
Jason Moak (Kleinschmidt) explained that he was not suggesting that where erosion 
occurs it is the landowners’ fault. Jason emphasized that it is very important for 
downstream property owners to comment on any areas that downstream property 
owners believe the Draft Erosion and Sedimentation Report has mischaracterized 
the erosion and source of the erosion.  
Maria Clark wanted to know why not do a GIS study. We have a lot of data, 
including the areas that are impaired. We have pictures. What I can see by 
following the data you have looks like the erosion is mostly in the river bends. With 
other projects, we have seen landowners have a lot to do with it by cutting trees for 
their river view. If we analyze with GIS what happened when the dam was built and 
50 years later, we will be able to see the development. It is important to bring this 
information out for Alabama Power to show more clearly these project impacts 
using GIS. 

Donna Matthews said she’s been playing with maps and someone took old aerial 
photos and coordinates from landowners when they came to a meeting and shared 
erosion hot spots. One set is from 1964 and one set is from the 1940s. Donna 
indicated that if anyone is interested, they can overlay the google earth pictures. 
There are certain markers that local people have put together.  

Jimmy Traylor said that his land is undeveloped except for maybe 200 yards and 
said they have never cut the timber, one of the last virgin hardwood bottoms 
around. Losing trees and losing bank. That is erosion.  
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Albert Eiland noted he lives about 2 miles below Jimmy Traylor and is on the 
outside of a natural curve, which will experience more damage than an inside curve. 
Mr. Eiland noted that historically there were 7-8 islands in the Tallapoosa River. 
Those old maps will show that. There is only one island left. Jimmy asked if it’s 
Hodge’s island. Albert said the island is on an inside curve, that’s why it’s still there. 
In spring of 2017 we experienced a lot of flooding. I lost 2 big trees. Has been losing 
trees and the bank. We have hauled a lot of rocks in there to keep it from washing 
away. Would be eroded away without the rocks.  

Relevant to this discussion, Carol Knight submitted a comment via IM from a 
participant that had to drop off the meeting conference call. Her issue is that there 
are serious erosion issue and has gotten worse this year with all the rain and the 
river fluctuating up and down. Several places have large holes in the banks and 
many of the trees have washed away. She indicated that the water is extremely high 
even if there isn’t a scheduled release. 

• Q29 - Lake Watch: Has there been assessment/consideration of sedimentation in the 
Tallapoosa where it enters Lake Martin, where the bulk of the sediment settles out as the 
river current declines, as seen by large sediment bars that have formed below where 
Hillabee Creek enters the river? 

An assessment has not been done in that area. The Study Area extends through 
Horseshoe Bend. It is likely that bedload sediment naturally transported down 
Hillabee Creek settles out as it enters the upper reaches of Lake Martin, similar to 
what happens in the Little Tallapoosa River at the headwaters of Lake Harris.  
 

• Q30 - Rachel asked about erosion areas on the lake that are anthropogenically attributed: 
She recommended that Alabama Power include in the Final Study Report the shoreline 
management classifications in the area where it appears erosion is occurring. Rachel 
noted that FERC identified erosion and sedimentation as something they would analyze 
for cumulative effects. There is a sense that the license application will need information 
on cumulative effects. Some of this will be anecdotal and this information may go into 
the analysis. FERC does look at cumulative effects, but it may not be something 
addressed directly by study report.  

Summer and winter pool contours would also be helpful for cumulative effects 
analysis, and Alabama Power will add the suggested information to the Final 
Report. 

• Q31 – Charles Denman via email following the meeting: I agree with other participants 
that a comparison of historical photos with current conditions of the river would help to 
understand the flushing effects operations of the dam have on downstream erosion. 
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9 THREATENED AND ENDANGERED SPECIES STUDY 

Jason Moak (Kleinschmidt) presented the progress on the Draft Threatened and Endangered 
Species study, which included the study purpose, data and activities collected to date, and 
remaining activities. Additional fieldwork is planned for summer 2020 for this study. Jason 
noted that no variances to this study plan are requested. Alabama Power distributed the Draft 
Desktop Assessment Report to stakeholders in April 2020, concurrently with filing the ISR. 
 
9.1 FERC’s questions submitted in advance of the meeting 

 

• Q1 - Have the GIS overlays of T&E species habitat information and maps been 
completed (i.e., the map figures in Appendix B of the draft T&E species study report)? 
Or are there still steps to complete this component of the study? We suggest including 
project features, recreation areas, and other managed areas (e.g., timber harvest areas, 
wildlife management areas, etc.) on the T&E species maps in order to help determine the 
proximity of species ranges/habitats to project-related activities and identify the need for 
species-specific field surveys. 

Those maps are completed. Alabama Power will consider making the suggested 
additions. 

• Q2 - While the draft T&E species study report indicates that additional field surveys for 
the fine-lined pocketbook freshwater mussel are planned for May 2020, the report does 
not include a description of the criteria used to determine which of the species on 
USFWS’s official (IPaC) list of T&E species would be surveyed in the field. Please 
describe which species will be surveyed in the field and explain how and why they were 
selected. In addition, please describe any correspondence Alabama Power has had with 
FWS and state agencies regarding the T&E species selected for additional field surveys. 

Alabama Power is consulting with USFWS to determine which species have known 
historical occurrences or critical habitat intersecting the Project boundary or could 
reasonably be found within the Project boundary. Surveys will be performed for the 
palezone shiner due to information from USFWS regarding the possibility of 
existence in some tributaries within Skyline. Surveys of fine-lined pocketbook are 
being performed due to existing critical habitat in the upper Tallapoosa River above 
Lake Harris. Correspondence between Alabama Power and USFWS and state 
agencies as of the ISR filing is included as Attachment 2 of the Draft Threatened 
and Endangered Species Desktop Assessment. 

• Q3 - Page 7 lists the sources for the ESA species information. The sources included 
USFWS’s Environmental Conservation Online System (ECOS) but did not include IPaC. 
The official list is obtained through the IPaC report. Has an IPaC report been downloaded 
or are you using the IPaC report filed to the record by FERC staff? 
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The ECOS website was used as a source for life history, habitat, and range 
information in preparation of the desktop assessment. The IPaC list was used to 
identify species to include in the desktop assessment and potential field surveys. 

• Q4 - Page 8 states that the existing land use data is not specific enough to determine if the 
3,068 acres of coniferous forest within the Project Boundary at Lake Harris would be 
suitable for red-cockaded woodpecker. How do you propose to assess the suitability for 
red-cockaded woodpecker? 

Field observation at these coniferous forests could determine whether these areas 
contain suitable habitat. Specifically, Alabama Power would look for areas with 
little or no hardwood mid-story and over-story trees. Alabama Power would also 
look for larger, older longleaf pines, which make ideal cavity trees for this species in 
areas that were lacking hardwood mid-story and over-story. Alabama Power will 
perform this field observation if USFWS deems it necessary.  

• Q5 - On pages 3, 10, and 26 there is mention of additional fieldwork planned for two 
mussel species (i.e., fine-lined pocketbook and Southern pigtoe) for May 2020. Please 
elaborate on the details of the additional survey work (e.g., survey location(s), sampling 
protocols and methodologies employed, and clarify which species will be included in the 
May 2020 assessment, etc.). 

In November 2019, surveys were conducted for fine-lined pocketbook on a 3.75 mile 
stretch of the Tallapoosa River where critical habitat is known to occur from the 
County 36 bridge to a shoal below the Highway 431 bridge. This endpoint was 
chosen, because only pool habitat was available another half mile downstream of 
this bridge. Six surveyors including USFWS, Alabama Power, and Kleinschmidt 
searched for the target species in 20-minute to one-hour segments at areas 
containing critical habitat and searched for additional areas with suitable habitat. 
Silty areas and piles of shells left by muskrats and raccoons were also searched. The 
introduced Corbicula fluminea (Asian clam) was the only bi-valve species observed 
in these piles. Because high water impeded the search in some areas and the cold 
weather may have caused mussels to burrow out of site, USFWS suggested another 
effort be made in the spring. Surveyors will search for fine-lined pocketbook and 
suitable habitat again in late spring/summer 2020, pending any COVID-19 
restrictions. Southern pigtoe is not a species that we would reasonably expect to find 
in the Project boundary. It is known to occur in Cleburne County, which overlaps 
the Project boundary. However, documented historical range in that county exists 
exclusively in the Coosa River drainage basin. The Lake Harris Project Area does 
not contain any critical habitat areas for Southern pigtoe identified by the USFWS. 

• Q6 - The descriptions of Alabama lampmussel and rabbitsfoot mussel on pages 11, 13, 
and 14 do not provide these species’ host fish species. Are the host fish species currently 
unknown, or was this an inadvertent omission? 

The host fish species are currently unknown. Suitable hosts for rabbitsfoot 
populations west of the Mississippi River are shiner species such as blacktail shiner, 
cardinal shiner, red shiner, spotfin shiner, and bluntface shiner. There is not much 
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available information about rabbitsfoot host fishes east of the Mississippi River. 
Research has shown that lampmussels can successfully utilize rock bass, green 
sunfish, bluegill, smallmouth bass, spotted bass, largemouth bass, and redeye bass 
as host fish. It has also been reported that banded sculpin are potential host fish for 
lampmussels. 

• Q7 - There appears to be a typo on page 16, in the description of Southern pigtoe mussel. 
The middle of the first paragraph refers to the glochidia of the finelined pocketbook 
mussel. Is this sentence misplaced, or does the information pertain to the southern pigtoe 
mussel (the subject of section 3.12)? Please clarify. 

This is a typo, and the information refers to the Southern pigtoe. The host fishes are 
accurate. 

• Q8 - On page 19, in the first paragraph about the northern long-eared bat (NLEB), it is 
unclear why the discussion includes the statement about a low occurrence of this species 
in the “…southwestern region of Alabama” given that the project areas are located in the 
northeastern and mid-eastern portions of Alabama. Please clarify or correct this 
statement. 

This information is correct. The sentence is intended to describe the general 
distribution of the species in Alabama. 

• Q9 - The draft T&E species study report states that there are no known NLEB 
hibernacula or maternity roost trees within the Project Boundary. However, it does not 
include information on known NLEB hibernacula within 0.25 mile of the Project 
Boundary and known NLEB maternity roosts within 150 feet of the Project Boundary 
(i.e., at Harris Lake and Skyline). In addition, the report mentions a couple of best 
management practices (BMPs), protective of some bat species, that Alabama Power 
implements during timber harvest activities and states that the BMPs have been expanded 
but not incorporated in the existing license. However, the report does not include the 
locations of Alabama Power’s timber harvesting and other tree removal activities, or 
detailed descriptions of timber harvesting protocols and BMPs currently implemented 
within the Project Boundary. This information is important to understanding the affected 
environment for Indiana bat, NLEB, and/or other T&E species. This information could 
also be used for the streamlined consultation option for analyzing the potential project 
effects on NLEB (including within the buffer areas for hibernacula and maternity roost 
trees). 

Please complete the USFWS’s NLEB streamlined consultation form and include it in the 
final T&E species study report. This form can be found at: 
https://www.fws.gov/southeast/pdf/guidelines/northern-long-eared-bat-streamlined-
checklist.pdf. We recommend using FWS’s definition of “tree removal” to guide your 
responses on the form (i.e., “cutting down, harvesting, destroying, trimming, or 
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manipulating in any other way the trees, saplings, snags, or any other form of woody 
vegetation likely to be used by northern long-eared bats”).3 
 
Also, please update figures 3.14-1, 3.14-2, 3.14-3, 3.15-1, 3.15-2, and 3.15-3 which 
currently show “forested area” or “karst landscape” in relation to NLEB and Indiana bat 
habitats, to show Alabama Power’s timber management areas within the Project 
Boundary, and other proposed managed areas (e.g., new/improved recreation areas, new 
quail management areas). This type of information is needed to meet another component 
of this study (i.e., “determine if [T&E species habitat at the project] are potentially 
impacted by Harris Project operations”, as described on slide 5 of the Aug. 27, 2019, 
HAT 3 meeting). 
 
Alabama Power will complete the NLEB streamlined consultation form to be 
included in the Final T&E Species Report and update the requested figures. 

• Q10 - On page 21 and 22, in section 3.17, the discussion mentions an occurrence of little 
amphianthus within the Project Boundary at Lake Harris (Flat Rock Park) that was 
documented in 1995 and may be extirpated. Did the botanical surveys in that area of the 
project target that species? The top of page 22, states that “Vernal pools were not 
identified due to a lack of available data.” Did the botanical surveys identify vernal pools 
in this area?  

The botanical inventory targeted all plant species existing within the Inventory 
Area, which is defined as the Blake’s Ferry Pluton and is located adjacent to Flat 
Rock Park. Of the 365 plant species documented in the Inventory Area. Vernal 
pools were observed during surveys performed in 2019, however little amphianthus 
was not found in any of the pools. 

• Q11 - On page 22, in section 3.18, the report states that the National Wetland Inventory 
data is not detailed enough to identify wetlands within the project area that contain white 
fringeless orchid’s unique wetland habitat characteristics. Do you propose collecting 
more data on this subject? 

Alabama Power is consulting with USFWS and Alabama Natural Heritage Program 
experts to determine if these habitats are present within the Project Boundary. 

• Q12 - On page 23, in section 3.19, the report states that the 16 extant populations of 
Prices’ potato bean in Jackson County, occur on Sauta Cave National Wildlife Refuge, 
and near Little Coon Creek in the Skyline WMA. Please clarify whether or not any of the 
16 populations occur within the Project Boundary at Skyline WMA. 

One extant population intersects the Project Boundary at Skyline and comprises 11 
percent of the extant population occurring at Little Coon Creek. However, 89 
percent of this single population occurs outside of the Project Boundary. 

 

3 81 Fed. Reg. 1902 (January 14, 2016). 
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• Q13 - In Appendix B, figure 3.19, showing Price’s potato bean habitat range, there is a 
100-foot Stream Buffer within the Limestone Landscape layer shown on the map and 
legend. Please explain the significance of this buffer, including any regulatory 
requirements associated with this buffer. Please include this information in the Final T&E 
Species Study Report. 

Price’s potato bean is known to exist in Little Coon Creek. This species seems to 
prefer low areas along near or along the banks of streams and rivers. The buffer 
indicated on the figure is not regulatory. It is meant to depict areas where this 
species could potentially occur based on known habitat preferences. We will include 
this information in the final report. 

• Q14 - In the August 27, 2019, HAT 3 meeting summary, please clarify the following: 
How does Alabama Power define terms such as “sensitive time periods” in the context of 
timber harvesting? Evan Collins, of FWS, stated that the palezone shiner may be present 
in some of the lower reaches of the Tennessee River tributaries. Please clarify where 
these tributaries are located in relation to the Project Boundary. 

Alabama Power will include its timber harvesting BMPs as an appendix to the Final 
T&E species study report. Alabama Power is consulting with USFWS to perform an 
assessment to determine if palezone shiner are present in Little Coon Creek, which 
flows through portions of the Project Boundary at Skyline. 
 

9.2 Alabama Rivers Alliance’s Questions submitted in advance of the meeting 

• Q15 - Is the additional fieldwork to identify mussels scheduled for May being pushed 
back or proceeding on schedule? 

The mussel identification fieldwork is proceeding on schedule; however, fieldwork 
dates are subject to change due to COVID-19 restrictions. Alabama Power will 
proceed with fieldwork at the earliest possible date during the spring/summer 2020.  

 
9.3 Participant Questions 

• Q16 - Ken Wills (Alabama Glade Conservation Association) - Are the 138.4 acres of 
granite geology west of the Project Boundary on Alabama Power land, other private land, 
or public land? How much is public and private land and how much is Flat Rock?  

There are private property outcroppings in that area. The Flat Rock Park itself is 
approximately 25 acres. 

• Q17 - Jimmy Traylor asked why there are no [Threatened and Endangered Species] 
studies below the dam and how Skyline effects water below the dam.  

Based on consultation with USFWS, no threatened or endangered species have been 
identified below the dam. Skyline does not affect the water below the dam. 
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• Q18 - Sarah Salazar (Federal Energy Regulatory Commission (FERC) asked if Alabama 
Power could elaborate on how they decided which species to perform field surveys for. 
How was the list of species being surveyed narrowed down with USFWS?  

Determining which species to search for in the field is an ongoing process. The 
consultation details will be in the final report. This desktop assessment is being used 
as an initial step toward determining which species to focus on in the field. 

• Q19 - Sarah asked if IPaC was being used to determine which threatened or endangered 
species were in the Project Boundary. If USFWS makes any changes to the inventory of 
listed species in the Project Boundary, that needs to be considered.  

The ECOS website was used as a source for life history, habitat, and range 
information in preparation of the desktop assessment. The IPaC list was used to 
identify species to include in the desktop assessment and potential field surveys. 

• Q20 - Sarah said that additional information is needed for a streamlined consultation on 
the Northern long-eared bat. The buffer zones, which are within 0.25 miles of a 
hibernaculum at any time or within 150 feet of a known occupied maternity roost tree 
from June through July, were not included in the report. The report seems to be focused 
on what has been reported in the Project Boundary, but the effects of tree removal need to 
be analyzed. 

Consultation on the Northern long-eared bat is ongoing. 

• Q21 - Evan Collins (USFWS) said he does not have a copy of the best management 
practices for consultation on bats and that information would be beneficial to mapping 
the buffer zone. 

Alabama Power has this information and will provide it to Evan Collins. 

• Q22 - Jimmy Traylor asked why no federally listed species below the dam are being 
studied.  

No listed species have been documented in the Tallapoosa River below the Harris 
Dam. 
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10 DOWNSTREAM AQUATIC HABITAT STUDY 

Jason Moak (Kleinschmidt) presented the progress on the Downstream Aquatic Habitat Study, 
which included the study purpose, data and activities collected to date, and remaining activities. 
Jason noted that no variances to this study plan are requested, and the Draft Study Report will be 
distributed to stakeholders in June 2020. 

10.1 Participant Questions 

• Q1 - Jimmy Traylor (Downstream Landowner) asked if the temperature component 
would be included in the draft report? Jimmy commented that 3 months of data will not 
provide enough information. 

Depending upon the timeframe for date processing, Alabama Power may be able to 
include the temperature component in the draft report. Jason Moak (Kleinschmidt) 
clarified that the level loggers have been operational since June 2019 and will 
continue to gather data through June 2020. 

• Q2 - Alan Creamer (FERC) stated that only a limited number of alternatives are being 
tested and that there may be additional scenarios that stakeholders would like to see 
modeled based on the outcomes of these studies. Alan suggested that FERC may need to 
meet with Alabama Power to decide how best to approach this study and decide whether 
a modified study plan is needed. 

Jason Moak (Kleinschmidt) indicated that once the model is complete, it would be 
possible to run different operational scenarios. 

• Q3 - Donna Matthews asked if the completed model could analyze optimal conditions, or 
what would be needed to achieve optimal conditions. Could the model be adjusted to see 
the effects of change on the outputs?  

Alan Creamer (FERC) suggested that FERC may need to meet with Alabama 
Power to decide how best to approach this study and decide whether a modified 
study plan is needed.  

• Q4 - Jimmy Traylor (Downstream Landowner) asked if Elise Irwin’s studies are being 
considered.  

The previous studies conducted by Elise Irwin are being used in the Aquatic 
Resources study and in the desktop assessment. 
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11 AQUATIC RESOURCES STUDY 

Jason Moak (Kleinschmidt) presented the progress on the Aquatic Resources Study, which 
included the study purpose, data and activities collected to date, and remaining activities. Auburn 
University has a primary role in conducting this study, which includes fieldwork and laboratory 
testing (i.e., bioenergetics). Jason noted that no variances to this study plan are requested, and the 
Draft Study Report will be distributed to stakeholders in July 2020. 

11.1 Participant Questions 

• Q1 - Ken Wills asked if there were any dates set for our next electronic meeting.  

Angie Anderegg said meetings have not been scheduled to-date, but Alabama Power 
will let the HAT participants know as soon as dates are selected. 
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12 NEXT STEPS IN THE ILP 

Kelly Schaeffer reviewed the next steps in the ILP. She noted that participants should file their 
comments on the ISR meeting summary and the draft study reports with FERC no later than June 
11, 2020. 

• Q1 - Maria Clark asked if the questions or comments would be posted on the website? 

Alabama Power will file the ISR meeting summary with FERC on May 12, 2020, 
and the document will also be posted on the Harris relicensing website 
(www.harrisrelicensing.com).   
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R.L. Harris Dam Relicensing
FERC No. 2628

Initial Study Report Meeting 
April 28, 2020
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Welcome and Roll Call 

Roll Call by Organization

2
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Phone Etiquette 
Be patient with any technology issues

Follow the facilitator’s instructions 

Phones will be muted during presentations 

Follow along with PDF of presentations 

Write down any questions you have for the designated question 

section

Clearly state name and organization when asking questions

Facilitator will ask for participant questions following each section of 

the presentation
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9 AM Introduction/Roll Call/Safety Moment
 Initial Study Report Overview
Cultural Resources (HAT 6) 
Recreation Evaluation (HAT 5)
Project Lands Evaluation (HAT 4)
Operating Curve Feasibility Analysis and Downstream Release 

Alternatives (HAT 1)
Water Quality and Erosion and Sedimentation (HAT 2) 
Threatened and Endangered Species; Downstream Aquatic Habitat; 

Aquatic Resources (HAT 3)
 Next Steps in the FERC Process

Agenda
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CULTURAL RESOURCES PROGRAMMATIC
AGREEMENT AND HISTORIC PROPERTIES
MANAGEMENT PLAN

Study Purpose and Methods Summary
 Develop Historic Properties Management Plan and Programmatic Agreement. 

Study Progress  
 Identify Sites for Further Evaluation and Initial Evaluation Methods 
 Propose Historic Properties Management Plan Outline 
 Five HAT Meetings, including one Site Visit  
 Inadvertent Discovery Plan, Traditional Cultural Properties Identification Plan 

Filed in April 2020 
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CULTURAL RESOURCES PROGRAMMATIC AGREEMENT
AND HISTORIC PROPERTIES MANAGEMENT PLAN

Variance from Study Plan and Schedule 
 Alabama Power continues to work with the Alabama SHPO for concurrence 

regarding the Harris APE
 File the final APE (with maps) by June 30, 2020 

Remaining Activities /Modifications/Other Proposed Studies  
 Survey of Sites Identified for Further Evaluation (96 sites)
 Finalize Area of Potential Effects (June 2020) 
 Continue developing Historic Properties Management Plan 
 Complete survey work and TCP identification (February 2021)
 Complete eligibility assessments for known cultural resources (July 2021) 
 Issue determination of effect on historic properties (July 2021)  
 Draft HPMP (July 2021) 
 No additional studies have been proposed beyond that in                          

FERC’s SPD

QUESTIONS?
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RECREATION EVALUATION

Study Purpose and Summary of Methods 
Evaluate baseline recreation at the Harris Project and downstream  
 Gather baseline information on existing Project recreation facilities, existing 

Project recreational use and capacity, and estimated future demand and 
needs at the Harris Project
 Determine how flows in the Tallapoosa River downstream of Harris Dam affect 

recreational users and their activity

Study Progress  
 Lake Harris Public Access User Counts – March to December 2019
 Lake Harris Public Access Questionnaires – May to December 2019
 Tallapoosa River User and Surveys – May to October 2019
 Skyline Use Data from ADCNR – August 2019 
 Recreation Facilities Inventory – October 2019
 HAT 5 Meeting to discuss Tallapoosa River Landowner                            

Survey Research Plan (Research Plan) - December 11, 2019
 Downstream Landowner and Anonymous 

User Surveys – February – April 2020
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RECREATION EVALUATION –DETAILS OF LAKE
HARRIS PUBLIC ACCESS, USER COUNTS

 1,368 Shifts
 Paper Forms Vehicle 

and Activity Counts 
 “Instantaneous Count”
 Reduced Flat Rock Park 

Schedule
 Daylight Savings Time 
 Data Cleaning
 Data Analysis 
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RECREATION EVALUATION –DETAILS OF LAKE
HARRIS PUBLIC ACCESS, QUESTIONNAIRES

 1,357 Completed
 Majority Collected at 

Highway 48, Flat Rock Park, 
and Big Fox Creek

 Four Questions
 Intercept Technique
 Paper Forms
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RECREATION EVALUATION – TALLAPOOSA RIVER
USER, METHODS
 Calculated Total Visitation (Effort) and 

Daily Use

 Measured User Attitudes/Perceptions 
About Instream Flow and Trip 
Satisfaction

 Obtained Catch Information from 
Anglers 

 Determined How Instream Flow 
Affected Effort, Perception of Instream 
Flow and Trip Satisfaction, and Species 
of Fish Targeted, Caught, and Retained
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Recreation Evaluation- Skyline Use Data 
(ADCNR) 
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RECREATION EVALUATION –DETAILS OF LAKE
HARRIS PUBLIC ACCESS, INVENTORY
 Inventoried and Mapped
 Summarized Who Owns, Operates, 

and Manages
 Evaluated the Condition of the 

Recreation Sites and Facilities 
 Opportunities for Persons with 

Disabilities to Participate in 
Recreation, Where Feasible

 Public Safety Features
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RECREATION EVALUATION – TALLAPOOSA RIVER
LANDOWNERS SURVEY RESEARCH PLAN
 Downstream Landowners 
 Recreational Users
 December 11, 2019 HAT 5   

Meeting
 December 19, 2019 

Tallapoosa River Landowner 
Survey Research Plan 
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PREVIEW- DRAFT RECREATION EVALUATION
REPORT

Introduction 
Background
Methods

Data Collection
Analysis 

Results 
Existing Use
Future Use
Needs

Conclusions 
References
Appendices

20200512-5083 FERC PDF (Unofficial) 5/12/2020 12:01:53 PM



17

RECREATION EVALUATION

Variance from the Study Plan and Schedule
 Added the Tallapoosa River Downstream Landowner Survey and Tallapoosa 

River Recreation User Survey  
 File the Draft Harris Project Recreation Evaluation report in August 2020 

(rather than June 2020) 
 March 2020 HAT 1 meeting cancelled due to COVID-19

Remaining Activities/Modifications/Other Proposed Studies
 Recreation Data Reports from Subcontractors 
 Draft Recreation Evaluation Study Report
 No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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PROJECT LANDS EVALUATION
Study Purpose and Methods Summary
 Phase I: Identified lands to be added to, removed from, or reclassified within the 

current Harris Project Boundary.
 HAT 4 meeting, desktop analysis, draft map of changes

 Phase II: develop a Wildlife Management Program (WMP) and a Shoreline 
Management Plan (SMP) to be filed with License Application.
 Utilizes results from Phase I evaluation, incorporation of study data

Study Progress
 Presented proposed land changes, including tract by tract description and maps
 HAT 4 meeting to discuss proposed changes (09/11/2019)
 Requested feedback from HAT 4 regarding the Project Lands proposal
 Evaluated acreage at Skyline to determine suitability for bobwhite quail habitat
 Prepared Draft Phase 1 Project Lands Evaluation Study Report
 Conducted a botanical inventory of a 20-acre parcel at Flat Rock 

(field work & final report complete)
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PROJECT LANDS EVALUATION
Variance from the Study Plan and Schedule
 No variance from the study plan or schedule.

Remaining Activities/Modification/Other Proposed Studies
 Review comments on Draft Phase 1 Project Lands Study Report 

and modify Final Report, as applicable
 Conduct the botanical inventory survey on additional 21 acres 

adjacent to previously surveyed area at Flat Rock Park (Spring and 
Fall 2020; report in January 2021)

 Complete Phase 2 methods and develop draft Wildlife Management 
Plan and Shoreline Management Plan

 No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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Operating Curve Change 
Feasibility Analysis

Operating Curve Change Feasibility Analysis

Downstream Release Alternatives
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OPERATING CURVE CHANGE FEASIBILITY ANALYSIS

Study Purpose and Methods Summary  
 To evaluate, in increments of 1 foot, from 786 feet msl to 789 feet msl, Alabama 

Power’s ability to increase the winter pool elevation and continue to meet Project 
purposes

Study Progress
 RES-Sim outflow hydrographs developed
 HEC-RAS model complete; all four winter curve changes have been modeled with 

design flood
 Navigation, ADROP and Hydrobudget analyses
 Flood frequency analysis
 Draft report distributed to stakeholders
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Where the models are used…

HEC-
SSP/FFA

HEC-
ResSim

HEC-
RAS
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HEC-RAS – MODELED FLOWS
Base scenario (i.e., existing) and 4 rule curve simulations
 +1 ft, +2 ft, +3 ft, +4ft 
Intervening flows included in model
 Flows contributed to river by watershed downstream of the dam
 Between Harris Dam and Wadley, AL
 Between Wadley, AL and Horseshoe Bend
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HEC-RAS – MODELING RESULTS
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HEC-RAS – MODELING RESULTS
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HEC-RAS – MODELING RESULTS

20200512-5083 FERC PDF (Unofficial) 5/12/2020 12:01:53 PM



29

HEC-RAS – MODELING RESULTS
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HEC-RAS – MODELING RESULTS
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HEC-RAS – MODELING RESULTS
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HEC-RAS – MODEL RESULTS

Location
Distance 
from Dam 

(miles)

Max Water Surface Rise (feet)

+ 1 foot + 2 feet + 3 feet + 4 feet

RM 129.7 (Malone, AL) 7 0.5 1.0 1.6 2.2

RM 122.7 (Wadley, AL) 14 0.5 1.1 1.7 2.4

RM 115.7 21 0.6 1.1 1.8 2.5

RM 108.7 28 0.5 1.0 1.6 2.2

RM 101.7 35 0.4 0.7 1.1 1.4

RM 93.7 (Horseshoe Bend) 43 0.3 0.7 1.0 1.4

Location
Distance 
from Dam 

(miles)

Duration above Baseline Condition Max 
Elevation (hours)

+ 1 foot + 2 feet + 3 feet + 4 feet

RM 129.7 (Malone, AL) 7 15 43 61 67

RM 122.7 (Wadley, AL) 14 12 19 32 43

RM 115.7 21 13 21 34 46

RM 108.7 28 14 26 38 48

RM 101.7 35 17 27 40 48

RM 93.7 (Horseshoe Bend) 43 18 29 39 47
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HEC-RAS - SUMMARY

Any change in the operating 
curve causes: 
 increased maximum stage
 increase in inundation,
 increase in duration
 Most flooding occurs where 

tributaries enter Tallapoosa River
Will need to evaluate effects on 

downstream structures
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OPERATING CURVE CHANGE FEASIBILITY ANALYSIS

Variance from Study Plan and Schedule   
 March 2020 HAT 1 meeting cancelled due to COVID-19

Remaining Activities/Modification/Other Proposed Studies 
 Draft Phase 1 study report comments due June 11, 2020
 Begin Phase 2 analysis on effects of winter operating curve on other resources
 Present methods for the Lake Recreation Structure Usability at Winter Pool 

Alternatives phase 2 analysis to HAT 1 and HAT 5
 Present methods for evaluating effects on inundated structures downstream of 

Harris Dam 
 No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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DOWNSTREAM RELEASE ALTERNATIVES

Study Purpose and Methods Summary  
 To evaluate the effects of pre- and post- implementation of Green Plan operations, 

a continuous minimum flow of 150 cfs, and an alternative/modified Green Plan 
operation on Project resources.

Study Progress
 RES-Sim outflow hydrographs developed
 HEC-RAS model complete; 
 Navigation, ADROP and Hydrobudget analyses
 Draft report distributed to stakeholders
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HEC-RAS – MODELED SCENARIOS

3 Downstream Release Alternative Plans
Pre-Green
Green Plan
150 cfs Continuous Minimum Flow
2001 Selected as an average year
 Intervening flows included in model

• Flows contributed to river by watershed downstream of the 
dam

• Between Harris Dam and Wadley, AL
• Between Wadley, AL and Horseshoe Bend
 Intervening flow data from USGS gages at Wadley, 

02414500 and near Horseshoe Bend, 02414715
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PHASE 1 MODELING RESULTS

Lake Level Impacts: none
Generation Impacts
Pre-Green Plan: + $357,000 per year
Green Plan: none (current operation mode)
150 cfs Continuous Minimum Flow: undetermined
Flood Control Impacts: none
Navigation Impacts: none
Drought Operation Impacts: none
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DOWNSTREAM RELEASE ALTERNATIVES

Variance from Study Plan and Schedule   
 March 2020 HAT 1 meeting cancelled due to COVID-19

Remaining Activities/Modification/Other Proposed Studies 
 Draft Phase 1 study report comments due June 11, 2020
 Begin Phase 2 analysis on effects of downstream release alternatives on other 

resources
 No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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HAT 2 Water Quality and Use 
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Operating Curve Change 
Feasibility Analysis

Water Quality Study

 Erosion and Sedimentation Study
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WATER QUALITY
Study Purpose and Methods Summary
Summarizes data collected from 2017 through 2019 from Alabama Power, 

Alabama Department of Environmental Management (ADEM), and Alabama 
Water Watch (AWW) 
Supports the required 401 Water Quality Certification by conducting dissolved  

oxygen and water temperature monitoring in the tailrace and Harris Reservoir 
forebay
Identifies any possible areas of water quality concern by HAT 2 participants

Study Progress
 Held HAT 2 meeting on September 11, 2019
HAT 2 stakeholders identified one location of water quality concern: the 

Foster’s Bridge area at Lake Harris 
Distributed Draft Water Quality Report March 9, 2020
Collected dissolved oxygen (DO) and temperature data at two 

locations downstream of the dam and monthly vertical profiles in the 
Harris Reservoir forebay
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WATER QUALITY
Data Collection Results
 Generation data immediately downstream of Harris Dam in 2018 and 

2019 had dissolved oxygen (DO) readings greater than 5 milligrams 
per liter (mg/L) for 94 percent of all measurements
Continuous monitoring for generation and non-generation in 2019 had   

DO levels greater than 5 mg/L for 99.9 percent of all measurements
Several low DO level readings in 2017 can be attributed to severe 

drought that impacted the Harris Reservoir in the summer and fall of 
2016, where inflows to the lake were at historic lows, causing stronger 
stratification of Lake Harris
Data collected by ADEM at Harris Dam, Wadley, and Horseshoe Bend 

had DO levels above 5 mg/L at each sampling event
Continuous monitoring at Malone indicated that the DO levels were 

greater than 5 mg/L for 99 percent of the monitoring period
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WATER QUALITY

Variance from the Study Plan and Schedule
Alabama Power intends to submit an application to ADEM for the 401 Water 

Quality Certification in April 2021, not in April 2020 as noted in the FERC SPD.

Remaining Activities/Modification/Other Proposed Studies
Comments on Draft Water Quality Study Report due June 11, 2020
Review comments on the Draft Water Quality Study Report and modify the

Final Report, as applicable
 Prepare the 401 WQC application and submit to ADEM in April 2021
 No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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EROSION AND SEDIMENTATION
Study Purpose and Methods Summary
Identify any problematic erosion sites and sedimentation areas and determine the likely 

causes
 Identify erosion and sedimentation sites​​

 Assess lake erosion sites using a qualified Erosion and Sediment Control Professional​​

 Assess bank erosion susceptibility in Tallapoosa River from Harris Dam through 
Horseshoe Bend​​

 Assess sedimentation sites by examining available lake photography and data (LIDAR) 
and analyzing with Geographic Information System (GIS)

Study Progress
May 1, 2019 email to HAT 2 members distributed maps of sites identified for assessment 

and requested additional sites
September 11, 2019 HAT 2 meeting – Reviewed study plan and last call for erosion 

and sedimentation sites​

Lake erosion site assessments performed in December 2019​

Bank erosion susceptibility assessment performed in May 2019
Draft Erosion and Sedimentation Study Report distributed to 

HAT 2 on March 17, 2020

20200512-5083 FERC PDF (Unofficial) 5/12/2020 12:01:53 PM



44

EROSION AND SEDIMENTATION
Lake Harris Erosion Assessment
24 sites assessed
 8 sites – no erosion
 16 sites with erosion due to land use 

(12), anthropogenic (6), and/or natural 
factors independent of Project 
operations (8).
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EROSION AND SEDIMENTATION
Lake Harris Sedimentation Assessment
9 sites assessed – most in Little Tallapoosa 

arm
GIS analysis estimated 120 acres
25% of Little Tallapoosa River basin is 

hay/pasture fields
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EROSION AND SEDIMENTATION

Tallapoosa River Assessment
High Definition Stream Survey (HDSS)
Left and right banks scored independently
Only one area was impaired to non-functional

Bank 
Condition 

Score

Bank 
Condition 

Class
Description Erosion 

Potential
Human 
Impact

1
Fully 

Functional

Banks with low erosion potential, such as, bedrock 
outcroppings, heavily wooded areas with low slopes 
and good access to flood plain.
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  t

o 
   

   
   

   
  L

ow

H
ig

h 
   

   
   

   
  t

o 
   

   
   

   
  L

ow2 Functional
Banks in good condition with minor impacts present, 
such as, forested with moderate bank angles and 
adequate access to flood plains.

3
Slightly 

Impaired
Banks showing moderate erosion impact or some 
impact from human development.

4 Impaired

Surrounding area consists of more than 50% exposed 
soil with low riparian diversity or surface protection. 
Obvious impacts from cattle, agriculture, industry, and 
poorly protected streambanks

5
Non-

functional

Surrounding area consists of short grass or bare soil 
and steep bank angles. Evidence of active bank failure 
with very little stabilization from vegetation. 
Contribution of sediment likely to be very high in these 
areas.
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EROSION AND SEDIMENTATION

1 –Fully Functional

2 –Functional

3 – Slightly Impaired

4 – Impaired

5 – Non-Functional
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EROSION AND SEDIMENTATION
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EROSION AND SEDIMENTATION

Variance from the Study Plan and Schedule
 No variance from the study plan or schedule.

Remaining Activities/Modification/Other Proposed Studies

Draft Erosion and Sedimentation Study Report comments due June 11, 
2020
Additional reconnaissance at Lake Harris sedimentation site during 

full (summer) pool conditions to determine if any nuisance 
aquatic vegetation is present
No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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HAT 3 Fish and Wildlife  

50

Operating Curve Change 
Feasibility Analysis

Threatened and Endangered Species Study

Downstream Aquatic Habitat Study

 Aquatic Resources Study 
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THREATENED & ENDANGERED SPECIES

Study Purpose and Methods Summary
Determine if listed species occur in the Project Area and identify potential project 

impacts
 Compile a list of T&E species and critical habitats
 Review literature of agreed upon species to gather habitat requirement data 

and describe historical range.​

 Identify factors affecting the status of each species.​

 Use GIS to map habitat information to determine possible areas in the geographic 
scope that T&E species may utilize.​

 Summarize collected data of areas within the geographic scope that ​provide habitat 
requirements for T&E species.​

 Determine if these areas are potentially impacted by Harris Project ​operations.

 Perform field surveys, as appropriate

Study Progress 
August 27, 2019 – Reviewed Study Plan and discussed need 

for field surveys
Surveyed for fine-lined pocketbook (mussel) in Tallapoosa River 

(November 2019)
Draft Threatened and Endangered Species Desktop Assessment 

complete
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THREATENED & ENDANGERED DESKTOP STUDY

Federally Threatened and Endangered Species Potentially 
Occurring in AL Counties within Project Vicinity

20 species: 7 threatened, 13 endangered
 Harris – 7 species

• Red-cockaded woodpecker
• Southern pigtoe and fine-lined pocketbook
• Indiana bat and northern long-eared bat
• Little amphianthus and white fringeless orchid
 Skyline – 16 species

• Palezone shiner and spotfin chub
• 8 mussel species
• Indiana bat, northern long-eared bat, and 

gray bat
• White fringeless orchid, Price’s potato bean, 

Morefield’s leather flower
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THREATENED & ENDANGERED DESKTOP STUDY

SPECIES

HABITAT OCCURRENCE

SKYLINE LAKE HARRIS
Fine-lined pocketbook ✓
Southern pigtoe ✓
Gray bat ✓
Indiana bat ✓ ✓
Northern long-eared bat ✓ ✓
Little amphianthus ✓
Price’s potato bean ✓
White fringeless orchid ✓ ✓
Red-cockaded woodpecker ✓
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THREATENED & ENDANGERED DESKTOP STUDY

USFWS Designated Critical Habitat
Fine-lined pocketbook
Indiana bat
Rabbitsfoot
Slabside pearlymussel
Southern pigtoe
Spotfin chub
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THREATENED & ENDANGERED SPECIES

Variance from the Study Plan and Schedule
March 2020 HAT 3 meeting was cancelled due to COVID-19

Remaining Activities/Modifications/Other Proposed Studies
Comments on Draft Threatened and Endangered Species Desktop 

Assessment due June 11, 2020
Additional consultation with USFWS as needed 
Additional surveys in spring/summer 2020: palezone shiner and fine-lined 

pocketbook
No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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DOWNSTREAM AQUATIC HABITAT
Study Purpose and Methods Summary ​
To develop a model that describes the relationship between Green Plan 

operations and aquatic habitat.

Study Progress 
Use HEC-RAS to evaluate the effect of current operations on the amount 

and persistence of wetted aquatic habitat, especially shoal/shallow-water 
habitat.
 Model runs of Green Plan vs Pre-Green Plan operations
Mesohabitat analysis (classified as riffle, run, or pool) complete
20 Level/temperature loggers deployed in 2019
HAT 3 March 20, 2019 Meeting – Reviewed Study Plan and draft 

mesohabitat analysis
HAT 3 December 11, 2019 – Reviewed study progress                            

and proposed methodology for analyzing results from                           
HEC-RAS
February 20, 2020 – HAT 3 Meeting to review proposed analysis 

methodology and initial results of wetted perimeter analysis
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DOWNSTREAM AQUATIC HABITAT

Variance from the Study Plan and Schedule 
March 2020 HAT 3 meeting was cancelled due to COVID-19

Remaining Activities/Modifications/Other Proposed Studies  
Level loggers continue to collect data through June 2020
Analysis of HEC-RAS results 
Develop temperature component of HEC-RAS model (spring 2020)
Draft Report in June 2020
No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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AQUATIC RESOURCES

Study Purpose and Methods Summary​
Evaluate the effects of the Harris Project on aquatic resources.

Study Progress 
Desktop Assessment of Aquatic Resources (Kleinschmidt)
Downstream Fish Population Research (Auburn)
 Fish Temperature Requirements
 Assessment of Temperature Data from Regulated and Unregulated 

Reaches
 Fish Community Surveys

• Wadeable standardized (30+2) sampling
• Boat Electrofishing
 Bioenergetics Modeling
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DOWNSTREAM FISH POPULATION RESEARCH
Literature review of temperature requirements of target species: Redbreast 

Sunfish, Channel Catfish, Tallapoosa Bass, and Alabama Bass
 Spotted Bass temperature review will be used in place of Alabama Bass
 Fish sampling at Horseshoe Bend, Wadley, Lee’s Bridge (control site), 

and Harris Dam tailrace
 Sampling in April, May, July, September, November 2019 and January 

and March 2020
 Individual fish weighed, measured, sexed, had gonads removed and 

weighed, had diets removed from stomachs and preserved, and had 
otoliths removed and stored to be evaluated

 To date, all diets quantified, all prey items identified, and all diet data 
entered into databank

 Target species specimens being used in respirometry tests
 Intermittent flow static respirometry tests: data will be                        

used in bioenergetics models
 Swimming respirometry to quantify performance                         

capabilities of fish
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AQUATIC RESOURCES
Variance from Study Plan and Schedule ​
March 2020 HAT 3 meeting was cancelled due to COVID-19
Auburn University exploring alternatives to electromyogram radio tags

Remaining Activities/Modifications/Other Proposed Studies  
Desktop Assessment of Aquatic Resources 
Downstream Fish Population Research 
 Fish Temperature Requirements
 Assessment of Temperature Data from Regulated and Unregulated Reaches
 Fish Community Surveys

• Wadeable standardized (30+2) sampling
• Boat Electrofishing
 Bioenergetics Modeling
 Consider Alternative “Control” Site Upstream of Reservoir
 Tag and Track Fish During Summer 2020
 Continue Static Respirometry Tests at 10 and 21°C
 Continue Measuring Active Metabolic Rates (Combination of 

Increasing Water Velocity and Decreasing Water Temperature)
Draft Aquatic Resources Study Report in July 2020
No additional studies have been proposed beyond that in FERC’s SPD

QUESTIONS?
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Next Steps  
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Operating Curve Change 
Feasibility Analysis
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Next Steps
Alabama Power will file a summary of the ISR meeting 
on May 12, 2020
Comments on the ISR and ISR meeting summary 
should be submitted to FERC by June 11, 2020
 Any requests for modifying the FERC approved study 
plan must follow 18 CFR Section 5.15 (d) and (e)
Comments on the draft study reports should be 
submitted to Alabama Power at 
harrisrelicensing@southernco.com by June 11, 2020
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Next Steps in Relicensing Process 
Additional HAT meetings (2020-2021)
Second Study Season/Phase II (2020/2021)
Progress Update (10/2020)
File Updated Study Report (4/12/2021) 
 File Updated Study Report Meeting Summary  (4/27/2021) 
File Preliminary Licensing Proposal (PLP) (by 7/3/2021) 
Comments on Preliminary Licensing Proposal, Additional 

Information Request (if necessary) (90 days from issuance of 
PLP or by 10/1/2021)
File Final License Application (11/30/2021) 

Questions?
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From: APC Harris Relicensing
To: "harrisrelicensing@southernco.com"
Bcc: eddieplemons@charter.net; 1942jthompson420@gmail.com; 9sling@charter.net; alcondir@aol.com;

allan.creamer@ferc.gov; alpeeple@southernco.com; amanda.fleming@kleinschmidtgroup.com;
amanda.mcbride@ahc.alabama.gov; amccartn@blm.gov; ammcvica@southernco.com;
amy.silvano@dcnr.alabama.gov; andrew.nix@dcnr.alabama.gov; arsegars@southernco.com; athall@fujifilm.com;
aubie84@yahoo.com; awhorton@corblu.com; bart_roby@msn.com; baxterchip@yahoo.com;
bboozer6@gmail.com; bdavis081942@gmail.com; beckyrainwater1@yahoo.com; bill_pearson@fws.gov;
blacklake20@gmail.com; blm_es_inquiries@blm.gov; bob.stone@smimail.net; bradandsue795@gmail.com;
bradfordt71@gmail.com; brian.atkins@adeca.alabama.gov; bruce.bradford@forestry.alabama.gov;
bsmith0253@gmail.com; butchjackson60@gmail.com; bwhaley@randolphcountyeda.com;
carolbuggknight@hotmail.com; celestine.bryant@actribe.org; cengstrom@centurytel.net; ceo@jcchamber.com;
cggoodma@southernco.com; cgnav@uscg.mil; chad@cleburnecountychamber.com;
chandlermary937@gmail.com; chiefknight2002@yahoo.com; chimneycove@gmail.com;
chris.goodell@kleinschmidtgroup.com; chris.greene@dcnr.alabama.gov; chris.smith@dcnr.alabama.gov;
chris@alaudubon.org; chuckdenman@hotmail.com; clark.maria@epa.gov; claychamber@gmail.com;
clint.lloyd@auburn.edu; cljohnson@adem.alabama.gov; clowry@alabamarivers.org; cmnix@southernco.com;
coetim@aol.com; colin.dinken@kleinschmidtgroup.com; cooper.jamal@epa.gov; coty.brown@alea.gov;
craig.litteken@usace.army.mil; crystal.davis@adeca.alabama.gov; crystal.lakewedoweedocks@gmail.com;
crystal@hunterbend.com; dalerose120@yahoo.com; damon.abernethy@dcnr.alabama.gov;
dbronson@charter.net; dcnr.wffdirector@dcnr.alabama.gov; decker.chris@epa.gov; devridr@auburn.edu;
dfarr@randolphcountyalabama.gov; dhayba@usgs.gov; djmoore@adem.alabama.gov;
dkanders@southernco.com; dolmoore@southernco.com; donnamat@aol.com; doug.deaton@dcnr.alabama.gov;
dpreston@southernco.com; drheinzen@charter.net; ebt.drt@numail.org; eilandfarm@aol.com;
el.brannon@yahoo.com; elizabeth-toombs@cherokee.org; emathews@aces.edu; eric.sipes@ahc.alabama.gov;
evan.lawrence@dcnr.alabama.gov; evan_collins@fws.gov; eveham75@gmail.com; fal@adem.alabama.gov;
fredcanoes@aol.com; gardenergirl04@yahoo.com; garyprice@centurytel.net; gene@wedoweelakehomes.com;
georgettraylor@centurylink.net; gerryknight77@gmail.com; gfhorn@southernco.com;
gjobsis@americanrivers.org; gld@adem.alabama.gov; glea@wgsarrell.com; gordon.lisa-perras@epa.gov;
goxford@centurylink.net; granddadth@windstream.net; harry.merrill47@gmail.com; helen.greer@att.net;
henry.mealing@kleinschmidtgroup.com; holliman.daniel@epa.gov; info@aeconline.com; info@tunica.org;
inspector_003@yahoo.com; irapar@centurytel.net; irwiner@auburn.edu; j35sullivan@blm.gov;
james.e.hathorn.jr@sam.usace.army.mil; jason.moak@kleinschmidtgroup.com; jcandler7@yahoo.com;
jcarlee@southernco.com; jec22641@aol.com; jeddins@achp.gov; jefbaker@southernco.com;
jeff_duncan@nps.gov; jeff_powell@fws.gov; jennifer.l.jacobson@usace.army.mil; jennifer_grunewald@fws.gov;
jerrelshell@gmail.com; jessecunningham@msn.com; jfcrew@southernco.com; jhancock@balch.com;
jharjo@alabama-quassarte.org; jhaslbauer@adem.alabama.gov; jhouser@osiny.org; jkwdurham@gmail.com;
jlowe@alabama-quassarte.org; jnyerby@southernco.com; joan.e.zehrt@usace.army.mil;
john.free@psc.alabama.gov; johndiane@sbcglobal.net; jonas.white@usace.army.mil;
josh.benefield@forestry.alabama.gov; jpsparrow@att.net; jsrasber@southernco.com; jthacker@southernco.com;
jthroneberry@tnc.org; judymcrealtor@gmail.com; jwest@alabamarivers.org; kajumba.ntale@epa.gov;
karen.brunso@chickasaw.net; kate.cosnahan@kleinschmidtgroup.com; kcarleton@choctaw.org;
kechandl@southernco.com; keith.gauldin@dcnr.alabama.gov; keith.henderson@dcnr.alabama.gov;
kelly.schaeffer@kleinschmidtgroup.com; ken.wills@jcdh.org; kenbarnes01@yahoo.com;
kenneth.boswell@adeca.alabama.gov; kmhunt@maxxsouth.net; kmo0025@auburn.edu;
kodom@southernco.com; kpritchett@ukb-nsn.gov; kristina.mullins@usace.army.mil;
lakewedoweedocks@gmail.com; leeanne.wofford@ahc.alabama.gov; leon.m.cromartie@usace.army.mil;
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Subject: Harris Relicensing - Initial Study Report Meeting Summary
Date: Tuesday, May 12, 2020 12:16:34 PM
Attachments: 2020-05-12 ISR Meeting Summary.pdf

Harris relicensing stakeholders,
 

The meeting summary from the April 28th Initial Study Report meeting, including a list of attendees
and the meeting presentation, was filed with FERC today. The meeting summary is attached and can
also be found at www.harrisrelicensing.com.
 
Thanks,
 
Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
 

http://www.harrisrelicensing.com/
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APC Harris Relicensing

From: Anderegg, Angela Segars
Sent: Monday, May 18, 2020 3:06 PM
To: Mayo, Lydia
Subject: RE: Exhibit S doc 
Attachments: 1980-3-24 Harris - Revised Exhibit S.pdf

Hi Lydia, 
 
Old files can be hard to find on elibrary. Attached is the Revised Exhibit S referenced in the PAD (Alabama Power 1980). 
 
Thanks, 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
 

From: Mayo, Lydia <Mayo.Lydia@epa.gov>  
Sent: Friday, May 15, 2020 2:36 PM 
To: Anderegg, Angela Segars <ARSEGARS@southernco.com> 
Subject: Exhibit S doc  
 

 EXTERNAL MAIL: Caution Opening Links or Files  

Hi Angie. 
Can you help me locate a copy of the revised Exhibit S of FPC Dec 27, 1973 license referenced in the June 1, 
2018 NOI/PAD? 
I found a copy of the letter that references the Revised Exhibit S dated June 8, 1982 (attached) on FERC's 
elibrary, but the actual exhibit S is not included in the file. 
Thank you for any help you can provide! 
Lydia  

  

 

Lydia Mayo 

Water Quality Standards Section 

U.S. Environmental Protection Agency 

Region 4, Atlanta, GA 

Phone: (404) 562‐9247 

















HAT 3 meeting - June 2
APC Harris Relicensing <g2apchr@southernco.com>
Wed 5/20/2020 3:53 PM
To:  'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>
Bcc:  amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; chris.greene@dcnr.alabama.gov 
<chris.greene@dcnr.alabama.gov>; damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; 
evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>; keith.henderson@dcnr.alabama.gov 
<keith.henderson@dcnr.alabama.gov>; mike.holley@dcnr.alabama.gov <mike.holley@dcnr.alabama.gov>; 
steve.bryant@dcnr.alabama.gov <steve.bryant@dcnr.alabama.gov>; matthew.marshall@dcnr.alabama.gov 
<matthew.marshall@dcnr.alabama.gov>; todd.fobian@dcnr.alabama.gov <todd.fobian@dcnr.alabama.gov>; 
nathan.aycock@dcnr.alabama.gov <nathan.aycock@dcnr.alabama.gov>; ken.wills@jcdh.org <ken.wills@jcdh.org>; 
arsegars@southernco.com <arsegars@southernco.com>; ammcvica@southernco.com 
<ammcvica@southernco.com>; dkanders@southernco.com <dkanders@southernco.com>; 
jcarlee@southernco.com <jcarlee@southernco.com>; jefbaker@southernco.com <jefbaker@southernco.com>; 
kechandl@southernco.com <kechandl@southernco.com>; tlmills@southernco.com <tlmills@southernco.com>; 
cggoodma@southernco.com <cggoodma@southernco.com>; clowry@alabamarivers.org 
<clowry@alabamarivers.org>
HAT 3,

Please join us for a HAT 3 meeting on June 2nd, from 1:00-3:00. This meeting will provide an 
opportunity for us to review the progress on the Aquatic Resources study.  Specifically, Auburn will 
share information that we had planned to present at the March meeting that was cancelled due to 
COVID-19.  This will include a summary of water temperature data analysis, results of the literature 
review of target fish temperature preferences, fish community sampling, respirometry trials, and 
bioenergetics model development.

Call in information is below. 

Join Skype Meeting
Trouble Joining? Try Skype Web App

Join by phone -+1 (205) 257-2663 

Conference ID: 8297850

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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HAT 3 meeting - today at 1:00
APC Harris Relicensing <g2apchr@southernco.com>
Tue 6/2/2020 1:54 PM
To:  'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>
Bcc:  amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; chris.greene@dcnr.alabama.gov 
<chris.greene@dcnr.alabama.gov>; damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; 
evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>; keith.henderson@dcnr.alabama.gov 
<keith.henderson@dcnr.alabama.gov>; mike.holley@dcnr.alabama.gov <mike.holley@dcnr.alabama.gov>; 
steve.bryant@dcnr.alabama.gov <steve.bryant@dcnr.alabama.gov>; matthew.marshall@dcnr.alabama.gov 
<matthew.marshall@dcnr.alabama.gov>; todd.fobian@dcnr.alabama.gov <todd.fobian@dcnr.alabama.gov>; 
nathan.aycock@dcnr.alabama.gov <nathan.aycock@dcnr.alabama.gov>; ken.wills@jcdh.org <ken.wills@jcdh.org>; 
arsegars@southernco.com <arsegars@southernco.com>; ammcvica@southernco.com 
<ammcvica@southernco.com>; dkanders@southernco.com <dkanders@southernco.com>; 
jcarlee@southernco.com <jcarlee@southernco.com>; jefbaker@southernco.com <jefbaker@southernco.com>; 
kechandl@southernco.com <kechandl@southernco.com>; tlmills@southernco.com <tlmills@southernco.com>; 
cggoodma@southernco.com <cggoodma@southernco.com>; clowry@alabamarivers.org 
<clowry@alabamarivers.org>

1 attachments (8 MB)
2020-6-2 HAT 3 meeting - Auburn presentation.pdf; 

HAT 3,

We will be using Skype for the HAT 3 meeting this afternoon. For those of you who don’t have access 
to Skype, the meeting presentation is attached for you to be able to follow along. Please note that the 
data included in this presentation remain preliminary at this point.

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com

HAT 3,

Please join us for a HAT 3 meeting on June 2nd, from 1:00-3:00. This meeting will provide an 
opportunity for us to review the progress on the Aquatic Resources study.  Specifically, Auburn will 
share information that we had planned to present at the March meeting that was cancelled due to 
COVID-19.  This will include a summary of water temperature data analysis, results of the literature 
review of target fish temperature preferences, fish community sampling, respirometry trials, and 
bioenergetics model development.

Call in information is below. 

Join Skype Meeting
Trouble Joining? Try Skype Web App
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Join by phone -+1 (205) 257-2663 

Conference ID: 8297850

Page 2 of 2
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Using Bioenergetics to Address the 
Effects of Temperature and Flow on 
Fishes in the Harris Dam Tailrace

HAT‐3 Aquatic Resources Update Meeting
19 March 2020 2 June 2020



Study Species
Alabama Bass 

Micropterus henshalli
• Habitat generalist
• Omnivore

Maynard Reece

Joseph Tomellari

Duane 
Raver

Joseph Tomellari

Tallapoosa Bass 
Micropterus tallapoosae
• Lotic Specialist
• Omnivore

Redbreast Sunfish 
Lepomis auritus
• Lentic Specialist
• Invertivore

Channel Catfish 
Ictalurus punctatus
• Benthic specialist
• Omnivore



Project Objectives
1. Summarize the data that are available in the literature 

concerning temperature requirements for target species, 
including spawning and hatching temperatures, lethal limits, 
and thermal tolerance.  



Project Objectives
1. Summarize the data that are available in the literature 

concerning temperature requirements for target species, 
including spawning and hatching temperatures, lethal limits, 
and thermal tolerance.  

• Tallapoosa Bass
• Redeye bass
• Described in 2013: limited data available



Project Objectives
1. Summarize the data that are available in the literature 

concerning temperature requirements for target species, 
including spawning and hatching temperatures, lethal limits, 
and thermal tolerance.  

• Tallapoosa Bass
• Redeye bass
• Described in 2013: limited data available 

• Alabama Bass
• Similar species, possible surrogate
• Described in 2008: limited data available
• Spotted bass next possible surrogate?



Thermal 
Minima

Optimal 
Temp 
Range

Preferred 
Temps1

Thermal 
Maxima

Ideal 
Spawning Sources

Redbreast 
Sunfish 15

27‐29, 
25‐30 18‐32 36

21,20‐
25,22‐26

Mathur et al. 1981; 
Aho et al. 1986; 
Sammons and 
Maceina 2009; 
Beauchene et al. 
2014

Tallapoosa 
Bass ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

nothing 
currently 
available

Alabama 
Bass/Spotted 

Bass 10 23.5‐24.4 34? 14‐15
McMahon et al. 
1984

Channel 
Catfish 6.5, 18 26‐29 15‐31

33.5,38.7; 
28‐30 for 

fry 21

Mathur et al. 1981; 
McMahon and 
Terrell 1982

1=depends on acclimation 
temps
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Some takeaways . . . 

• Most data are available for channel catfish (but not from 
moving waters)

• There are no lethal temperature trial data
• Acclimation temperatures can be important . . . 



Project Objectives
2. Summarize the data that are available in reports and from 

relevant agencies for water temperatures across a gradient 
downstream from the Harris Dam tailrace and compare those 
data with similar data from reference sites upstream of Harris 
Reservoir. 

• Results presented previously at the 19 March 2019 HAT    
3 meeting.  

• 3 sites (Tailrace, Malone, Wadley)
• 2000‐2018 data from the Alabama Power Company
• 111,366 temperature measurements



There are a LOT of data!!
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Some Take‐Home Points . . . 

• No significant difference between temperatures before/after 
Green Plan

• Large variation in temperature during certain times
• Need winter temperature data
• Limited temperature tolerance data for riverine fish of 
interest

• Discharge changes water temperature over small time scales



Project Objectives
3. Quantify the fish community across a gradient downstream 

from the Harris Dam tailrace and in a reference site upstream 
of Harris Reservoir. 



Study Sites
• Mainstem Tallapoosa River
• Three sites regulated by 
Harris Dam

• Tailrace
• Wadley
• Horseshoe Bend

• One unregulated, upstream 
site

• Upper Tallapoosa/Lee’s 
Bridge



Upper Tallapoosa/Lee’s Bridge

• ~45 RKM upstream of Harris 
Dam 

• Small shoal complex at 
upstream boundary

• Deep, turbid water
• Accessed via ramp on CR‐88





Harris Tailrace
• The immediate tailrace of 
Harris Dam

• Bedrock dominated shoal 
habitat

• Shallow and clear
• Sampling coordinated with 
dam release schedule

• Accessed via dam facility





Wadley
• ~23 RKM downstream of 
Harris Dam

• Upstream and 
downstream shoal 
complexes

• Deep, clear water
• Abundant woody debris
• Accessed via bank launch 
at AL‐77





• ~66 RKM downstream of 
Harris Dam

• Deep pools bounded by 
shoal complexes

• Clear, flowing water
• Accessed via Horseshoe 
Bend National Military 
Park

Horseshoe Bend



• All sites sampled every‐other month
• Standardized boat/barge electrofishing

• 6, 10‐minute transects
• Barge used in the tailrace
• Fish transported to lab

Field Methods



Lab Methods

• All fish identified to species
• Non‐target species

• 10 of each non‐target species weighed/measured
• Remaining individuals weighed as a group

• Target species 
• Otoliths, gonads, and diets extracted
• Fin clips collected from Alabama bass and Tallapoosa 
bass

• Ages estimated, annuli measured



Species found at more than 1 site

Largescale stoneroller Alabama hogsucker

Alabama shiner Black redhorse

Blacktail shiner Blacktail redhorse

Striped shiner Yellow bullhead

Silverstripe shiner Blue catfish

Weed shiner Channel catfish

Coosa shiner Flathead catfish

Common Carp* Blackstripe topminnow

Bold indicates found at all sites; *Non‐native



Species found at more than 1 site

Shadow bass Tallapoosa bass

Redbreast sunfish Alabama bass

Green sunfish Lipstick darter

Bluegill Speckled darter

Redear sunfish Mobile logperch

Hybrid sunfish Bronze darter

Black crappie Muscadine darter

Largemouth bass

Bold indicates found at all sites; *Non‐native



Species unique to Lee’s Bridge

• Bowfin
• Threadfin shad
• Pretty shiner
• Spotted sucker
• River redhorse
• Total species 
richness: 28

www.outdooralabama.com/redhorse/river‐redhorse

www.outdooralabama.com/other‐species/threadfin‐shad



Species unique to Harris tailrace

• Snail bullhead
• Tallapoosa darter
• Striped bass
• Rough shiner
• Rosyface shiner
• Total species richness: 33

www.outdooralabama.com/darters/tallapoosa



Species unique to Wadley

• Brown bullhead
• Speckled madtom
• Tallapoosa shiner
• Redbreast sunfish hybrid
• Total species richness: 30

www.outdooralabama.com/shiners/tallapoosa



Species unique to Horseshoe Bend

• Blueback herring*

• Skipjack herring
• Blackspotted 
topminnow

• Warmouth
• Total species 
richness: 33

*Non‐native

www.outdooralabama.com/other‐species/skipjack‐herring



Sammons, Earley, and Mckee 2013

Preliminary Results – von Bertalanffy Growth Curves

L∞=507.17
K=0.26
T0=0.91
CPUE: 12.0hr-1

L∞=216.05
K=0.41
T0=0.83
CPUE: 9hr-1

L∞=633.39*
K=0.11
T0=0.32 
CPUE: 1.2hr-1
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Objective 4
• Quantify effects of temperature and flow 
variation on target fish species energy budgets 
using bioenergetics modeling

• Part 1: Respirometry 
• Static Respirometry
• Swimming Respirometry 



Static Respirometry 

• Standard metabolic rate
• Stationary, no swimming

• Intermittent flow respirometry
• Closed respirometry

• MO2 (mgO2kg‐1hr‐1)
• (initial [O2] – final [O2]) * (Vc/t) / W

• Requires acclimation 
time



Static Respirometry 
• Point stress event
• Determine acclimation



Static Respirometry 
• Acclimation determination

• Break point
• Differs per individual 



Static Respirometry 
• Acclimation determination

• MO2 = 83.094



Static Respirometry 

• Closed respirometry
• No flushing
• Final measurement 

• Calculate overall 
MO2

Intermittent flow

Closed 
respirometry



Static Respirometry 

• 8 chamber system (Loligo)
• Medium chambers: ~600 ml
• Large chambers: ~2600 ml

• Intermittent flow 
respirometry 

• Automated 
• Temperature controlled 
• Oxygen measured 
electronically



Static Respirometry

• Standard metabolic rate 
21°C

• Channel Catfish (n=2)
• Weight range: 306 – 314 g

• Alabama Bass (n=7)
• Weight range: 17.36 ‐158.2 g

• Redbreast Sunfish (n=14)
• Weight range: 17.14 – 87.8 g

• Tallapoosa Bass (n=1)
• Weight range: 103.5 g



Static Respirometry 

• Fish weighed
• Acclimated in chamber

• 12 hr + 1
• Intermittent flow 
respirometry 

• 1200/180 s

• Closed respirometry



Preliminary Static Respirometry 21°C

Size (g)
Redbreast 
Sunfish

Alabama 
Bass

Channel 
Catfish

Tallapoosa 
Bass

14‐34 104.570 (2) 120.917 (3)

34.1‐54 89.299 (4) 114.736 (1)

54.1‐74 114.267 (4) 97.993 (1)

74.1‐94 85.518 (4) 54.176 (1)

94.1‐114 78.029 (1)
294.1‐
314 89.373 (2)

354.1‐
374 68.598 (1)



Work in 2020

• Test fish from all 
species from all sites

• Add 10°C temperature 
trials



Swimming Respirometry & Performance

• Active metabolic rates
• Metabolic rate of fish at 
given swimming speed

• Swimming performance
• Critical swimming speed



Swimming Performance

•

• ௖௥௜௧ ଵ ଶ
௧భ
௧మ
)

• 𝑈ଵ ‐ last completed bout
• 𝑈ଶ ‐ velocity increment
•
௧భ
௧మ
‐ proportion of time at 
last step

• Bass – 30 min
• Redbreast Sunfish – 45 
min

• Channel Catfish – 30 min



• 90 L Loligo swimming 
respirometer 

• Temperature controlled 
• Water reservoirs

• Oxygen measured 
electronically 

• Speed control 
automated

Swimming Respirometry & Performance
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PRELIMINARY DATA 
Swimming Performance: Ucrit



Swimming Performance: Ucrit



Swimming Performance: Ucrit



Swimming Performance: Ucrit



Swimming Respirometry VO2

Body lengths per second

`

Alabama bass

Channel catfish

Redbreast sunfish



Experimental Work in 2020

• Complete trials to 
determine bioenergetics 
parameters

• Conduct swimming trials 
with rapid temperature 
and flow change

• Complete tailbeat analysis 



Objective 4
• Quantify effects of temperature and flow 
variation on target fish species energy budgets 
using bioenergetics modeling

• Part 2: Bioenergetics modeling 



Growth = Consumption - (R + F + U + SDA)

Respiration & Specific 
Dynamic Action

Urine Feces

Consumption

Basic Fish Bioenergetics Model

Joseph Tomellari



Growth = Consumption - (Costs)

Costs = Respiration + Feces + Urine + Cost of Digestion
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Uses of Bioenergetics Models

• evaluation of stocking

• nutrient recycling

• contaminant accumulation

• aquaculture

• exploring evolutionary influences
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• evaluation of stocking

• nutrient recycling

• contaminant accumulation

•aquaculture

• exploring evolutionary influences

• habitat effects on growth

• effects of environmental stress

Uses of Bioenergetics Models



What functional relationships do 
we need to construct and run 
bioenergetics models?

• The effect of temperature on respiration 
and food consumption

• The effect of body weight on respiration 
and food consumption

• The effect of activity (swimming) on 
respiration
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Effect of weight on respiration & consumption
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Model Data Inputs

• Growth

• body size, caloric density, reproduction

• Diet

• prey type, caloric density

• Temperature

• Velocity 
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Application of Bioenergetics 
Approaches to Harris Dam Impact 

Assessment

• Temperature fluctuation effect on 
metabolism

• Flow impact on activity rate – metabolism
• Downstream shifts on community structure 
and food availability
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Current Limitations of the 
“Wisconsin” Bioenergetics Model 

• Currently no model for Tallapoosa Bass 
or Redbreast Sunfish

• Channel Catfish model parameters from 
lentic systems

• Temperature and activity operate on a 
daily time step



Current Status and Plans for 
Bioenergetics Modeling

• Field data (growth, diets, water temperature) 
are being collected

• Respiration parameters for temperature and 
weight dependence are being determined

• Consumption parameters will be “borrowed” 
from related species

• Simulations will be run starting this summer 
comparing variable temperature and activity 
rates



FEDERAL ENERGY REGULATORY COMMISSION 
MEMORANDUM 

DATE: 

FROM: 

TO: 

June 9, 2020 

Sarah Salazar, Environmental Biologist 
Division of Hydropower Licensing 
Office of Energy Projects 

Public Files for the R.L. Harris Hydroelectric Project 
(FERC Project No. 2628-065) 

SUBJECT: Email communication with the Alabama Rivers Alliance regarding the 
comment period for the Initial Study Report for the R.L. Harris 
Hydroelectric Project. 

On June 5, 2020, Jack West (Alabama Rivers Alliance) emailed Commission staff to 
inquire about the comment period for the Initial Study Report for the R.L. Harris 
Hydroelectric Project.  Commission staff responded on June 8, 2020. 

A copy of the email correspondence is attached. 

20200609-3003 FERC PDF (Unofficial) 06/09/2020
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Sarah Salazar

From: Sarah Salazar
Sent: Monday, June 08, 2020 12:52 PM
To: Jack West
Cc: Allan Creamer; Rachel McNamara
Subject: RE: Question Re: Harris Relicensing

Good afternoon Jack,  
 
Yes, we strongly recommend filing any comments you have on the Initial Study Report, including the draft 
study reports, by June 11, 2020.   
 
To the extent that you think that any of the approved study plans and schedules should be modified to address 
your concerns, we recommend that you file, by June 11, 2020, a request for study plan modification(s) using 
the criteria in the Commission’s regulations at 18 C.F.R. § 5.15(d) (2019).  The approved study plans can be 
found in the applicant’s Revised Study Plan that was filed on March 13, 2019.  Updates to the study schedules, 
as required in the Commission’s April 12, 2019 Study Plan Determination, were filed in an updated Revised 
Study Plan on May 13, 2019.  If you would like to request any new studies, you would need to file, by June 11, 
2020, such a request using the criteria in the Commission’s regulations at 18 C.F.R. §5.9(b) and 5.15(e) 
(2019).  I’m including excerpts of the cited regulations below. 
 
Excerpt from 18 C.F.R. § 5.15 
 

(d) Criteria for modification of approved study.  Any proposal to modify an ongoing study . . . must 
be accompanied by a showing of good cause why the proposal should be approved, and must 
include, as appropriate to the facts of the case, a demonstration that: 

(1) Approved studies were not conducted as provided for in the approved study plan; or 
(2) The study was conducted under anomalous environmental conditions or that 

environmental conditions have changed in a material way. 
(e) Criteria for new study.  Any proposal for new information gathering or studies . . . must be 

accompanied by a showing of good cause why the proposal should be approved, and must 
include, as appropriate to the facts of the case, a statement explaining: 

(1) Any material changes in the law or regulations applicable to the information request; 
(2) Why the goals and objectives of any approved study could not be met with the 

approved study methodology; 
(3) Why the request was not made earlier; 
(4) Significant changes in the project proposal or that significant new information material 

to the study objectives has become available; and 
(5) Why the new study request satisfies the study criteria in § 5.9(b). 

 
 
Excerpt from 18 C.F.R. § 5.9(b) 
 

(b) Content of study request.  Any information or study request must: 
(1) Describe the goals and objectives of each study proposal and the information to be 

obtained; 
(2) If applicable, explain the relevant resource management goals of the agencies or 

Indian tribes with jurisdiction over the resource to be studied; 
(3) If the requester is not a resource agency, explain any relevant public interest 

considerations in regard to the proposed study; 
(4) Describe existing information concerning the subject of the study proposal, and the 

need for additional information; 

20200609-3003 FERC PDF (Unofficial) 06/09/2020
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(5) Explain any nexus between project operations and effects (direct, indirect, and/or 
cumulative) on the resource to be studied, and how the study results would inform 
the development of license requirements; 

(6) Explain how any proposed study methodology (including any preferred data 
collection and analysis techniques, or objectively quantified information, and a 
schedule including appropriate filed season(s) and the duration) is consistent with 
generally accepted practice in the scientific community or, as appropriate, considers 
relevant tribal values and knowledge; and 

(7) Describe considerations of level of effort and cost, as applicable, and why proposed 
alternative studies would not be sufficient to meet the stated information needs. 

 
Thanks again for your inquiry.  I hope this response answers your question.  Please let me know if you have 
additional questions. 
 
Note, I will be filing this email to our record for the project. 
 
Sarah L. Salazar    Environmental Biologist   Federal Energy Regulatory Commission   888 First St, NE, Washington, DC 20426   (202) 502-6863 
  Please consider the environment before printing this email. 
 
From: Jack West <jwest@alabamarivers.org>  
Sent: Saturday, June 06, 2020 2:19 PM 
To: Sarah Salazar <Sarah.Salazar@ferc.gov> 
Cc: Allan Creamer <Allan.Creamer@ferc.gov>; Rachel McNamara <Rachel.McNamara@ferc.gov> 
Subject: Re: Question Re: Harris Relicensing 
 
Sarah, 
 
No problem at all. Thanks for the response, and have a great weekend.  
 
On Fri, Jun 5, 2020 at 4:54 PM Sarah Salazar <Sarah.Salazar@ferc.gov> wrote: 

Hi Jack, 

  

Thanks for your message and inquiry.  Sorry for the delay in responding.  I was actually off today, but I will get 
back to you first thing next week. 

  

Sarah L. Salazar    Environmental Biologist   Federal Energy Regulatory Commission   888 First St, NE, Washington, DC 20426   (202) 502-6863 
  Please consider the environment before printing this email. 

  

From: Jack West <jwest@alabamarivers.org>  
Sent: Friday, June 05, 2020 11:56 AM 
To: Sarah Salazar <Sarah.Salazar@ferc.gov>; Allan Creamer <Allan.Creamer@ferc.gov>; Rachel McNamara 
<Rachel.McNamara@ferc.gov> 
Subject: Question Re: Harris Relicensing 

  

20200609-3003 FERC PDF (Unofficial) 06/09/2020
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Hi Sarah, Allan, and Rachel: 

  

Thank you for encouraging stakeholder input during the Harris relicensing. I'm writing with a procedural question 
regarding the timing of stakeholder requests for additional modeling of downstream release alternatives. 

  

During the ISR meeting in April and during some HAT meetings, stakeholders have been asked by Licensee to suggest 
any additional flow release alternatives we would like to see modeled as soon as possible. We believe that modeling a 
wider variety of flows will strengthen the studies and inform future adaptive management, and we do plan to suggest 
other downstream release alternatives to model.  

  

However, without at least draft reports of the Aquatic Resources Study and the Aquatic Habitat study, we feel it is 
premature to ask stakeholders to put forth all alternatives. Flows, thermal impacts on aquatic resources, water quality, 
and aquatic habitat reports are all deeply interrelated. Flows and the thermal regime, in particular, should be 
considered together, but analysis of the impacts of temperature on aquatic life is still forthcoming. 

  

Licensee itself acknowledges that the results from the Aquatic Resources Study are needed to design the fourth flow 
scenario it plans to model (an alternative Green Plan). Those same results will help stakeholders, as well, to make the 
most informed flow recommendations for study.  

  

We understand that the modeling of additional flows takes time and effort, and we have no desire to unnecessarily 
delay, but to be of the most value, requests for additional flow modeling should be informed by the results of the 
fisheries studies. 

  

Which brings me to the question: Do absolutely all requests for modeling of additional flows need to be submitted by 
the comment period ending June 11, or will there be an opportunity for stakeholders to put forth additional release 
alternatives once the draft fisheries studies are available? 

  

I can certainly include these thoughts in our comments to be filed next week. Again, my thanks for incorporating 
stakeholders in this process, and I look forward to continuing to participate in the relicensing. 

  

I hope you're staying safe and well. 

  

‐‐  
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Jack West, Esq. 

Policy and Advocacy Director 

Alabama Rivers Alliance 

2014 6th Ave N, Suite 200 

Birmingham, AL 35203 

205‐322‐6395 

www.alabamarivers.org 

  

Celebrating more than 20 years of protecting Alabama's 132,000 miles of rivers and streams!  

 
 
 
‐‐  
Jack West, Esq. 
Policy and Advocacy Director 
Alabama Rivers Alliance 
2014 6th Ave N, Suite 200 
Birmingham, AL 35203 
205‐322‐6395 
www.alabamarivers.org 
 
Celebrating more than 20 years of protecting Alabama's 132,000 miles of rivers and streams!  
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FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D.C. 20426 

June 10, 2020 

OFFICE OF ENERGY PROJECTS 

Project No. 2628-065 – Alabama 
R.L. Harris Hydroelectric Project
Alabama Power Company

VIA FERC Service 

Ms. Angie Anderegg 
Harris Relicensing Project Manager 
Alabama Power Company 
600 North 18th Street Birmingham, 
AL 35203 

Subject: Staff Comments on the Initial Study Report and Initial Study Report 
Meeting Summary for the R.L. Harris Hydroelectric Project 

Dear Ms. Anderegg: 

Staff have reviewed Alabama Power Company’s (Alabama Power) Initial Study 
Report (ISR) and associated draft study reports for the R.L. Harris Hydroelectric Project 
(Harris Project) filed on April 10, 2020, attended the ISR Meeting held via teleconference 
on April 28, 2020, and reviewed the ISR Meeting Summary filed on May 12, 2020.  
Alabama Power filed its ISR two days earlier than the published deadline of 
April 12, 2020.  However, staff is maintaining the original deadline posted in previously 
issued process plans, June 11, 2020, for filing:  comments on the ISR and draft study 
reports; comments on the ISR Meeting summary; requests for modifications to the 
approved study plan; and proposals for new studies. 

Any stakeholder requests for study plan modifications or new studies should 
follow the Commission’s regulations at 18 C.F.R. § 5.9(b) and 5.15 (2019), which are 
attached for stakeholder convenience (Attachment B).  A copy of the Commission’s 
Integrated Licensing Process (ILP) schedule for the Harris Project pre-filing milestones is 
attached as a reminder (Attachment C). 

Based on a review of the ISR, associated draft study reports, discussions at the ISR 
Meeting, and a review of the ISR Meeting Summary, staff provide comments and 
recommended updates on Alabama Power’s filings in Attachment A.  Unless otherwise 
noted, please address the comments in Attachment A in the Updated Study Report or the 
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preliminary licensing proposal and license application, as appropriate.  Alabama Power’s 
requests for variances to their approved schedules for the Water Quality Study, the Draft 
Recreation Evaluation Study Report, and the Cultural Resources Study1 will be addressed 
after the close of the ISR comment period. 

 
If you have questions please contact Sarah Salazar at (202) 502-6863, or at 

sarah.salazar@ferc.gov. 
 

Sincerely, 
 
 
 

 for Stephen Bowler, Chief 
 South Branch 

Division of Hydropower Licensing 
 
 
Enclosures:  Attachment A 
    Attachment B 
    Attachment C 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1  Alabama Power intends to submit its Clean Water Act section 401 Water 

Quality Certification application to the Alabama Department of Environmental 
Management in April 2021 instead of in 2020, as originally proposed.  Alabama Power 
proposes to file its Draft Recreation Evaluation Study Report in August 2020 instead of 
June 2020 to allow time to complete two new recreation surveys, the Tallapoosa River 
Downstream Landowner Survey and the Tallapoosa River Recreation User Survey.  
Alabama Power also proposes to finalize the Area of Potential Effect (APE) for its 
Cultural Resources Study and file it with documentation of consultation in June 2020.   

20200610-3059 FERC PDF (Unofficial) 06/10/2020



Project No. 2628-065 A-1 

Attachment A 
 

Staff comments on the Initial Study Report (ISR) and  
Initial Study Report Meeting Summary 

 
Draft Operating Curve Change Feasibility Analysis (Phase 1) Study Report 

 
1. Figure 5-3, on page 39 of the Draft Operating Curve Change Feasibility Analysis 
(Phase 1) Study Report, shows how changing the winter pool elevation from the current 
project operating curve to the +1, +2, +3, and +4-foot winter operating curves could 
affect reservoir elevations in Lake Harris throughout the year.  Moreover, the figure 
documents the interaction between higher winter pool levels and low-inflow periods.  
During the period between 2006 and 2008, which encompasses two low-flow periods, the 
model showed that increasing the winter pool elevation can result in higher reservoir 
elevations during low-flow years, compared to the existing operating curve.  However, 
Figure 5-3 shows that from about July 2007 through mid-February 2008, modeled 
reservoir levels for the +2 and +3-foot winter pool curve alternatives were lower than that 
of the other operating curve alternatives for the same operating period.  Please explain 
what appears to be an anomaly in the modeling result in the final report. 
 
Draft Downstream Release Alternatives (Phase 1) Study Report 
 
2. During the ISR Meeting, Alabama Power requested that stakeholders provide 
downstream flow alternatives for evaluation in the models developed during Phase 1 of 
the Downstream Release Alternatives Study.  Stakeholders expressed concerns about 
their ability to propose flow alternatives without having the draft reports for the Aquatic 
Resources and Downstream Aquatic Habitat Studies, which are scheduled to be available 
in July 2020 and June 2020, respectively.  It is our understanding that during Phase 2 of 
this study, Alabama Power would run stakeholder-proposed flow alternatives that may be 
provided with ISR comments, as well as additional flow alternatives that stakeholders 
may propose after the results for the Aquatic Resources and Downstream Aquatic Habitat 
Studies are available.  Please clarify your intent by July 11, 2020, as part of your 
response to stakeholder comments on the ISR. 

 
3. According to the approved study plan, the goal of the Downstream Release 
Alternatives Study is to evaluate the effects of four downstream flow release alternatives 
on project resources.  The four release alternatives are:  (1) the Green Plan, or Alabama 
Power’s current pulsing operation; (2) the Pre-Green Plan, or Alabama Power’s historic 
peaking operation; (3) the Pre-Green Plan with a continuous baseflow of 150 cubic feet 
per second (cfs); and (4) a modified Green Plan.  The Phase 1 Report, filed on 
April 10, 2020, presented complete results for Pre-Green Plan operation and Green Plan 
operation, partial results for the Pre-Green Plan with a 150-cfs baseflow, and no results 
for the modified Green-Plan alternative. 
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During the ISR Meeting, Alabama Power requested that stakeholders identify and 
propose downstream flow release alternatives so that the proposed alternative’s effects on 
environmental resources can be assessed during Phase 2 of the study.  To facilitate 
modelling of downstream flow release alternatives, we recommend that Alabama Power 
run base flows of 150 cfs, 350 cfs, 600 cfs, and 800 cfs through its model for each of the 
three release scenarios (i.e., the Pre-Green Plan, the Green Plan, and the modified Green 
Plan flow release approach).  The low-end flow of 150 cfs was proposed by Alabama 
Power as equivalent to the daily volume of three 10-minute Green Plan pulses.  This flow 
also is about 15 percent of the average annual flow at the United States Geological 
Survey’s flow gage (#02414500) on the Tallapoosa River at Wadley, Alabama, and 
represents “poor” to “fair” habitat conditions.1  We recommend 800 cfs as the upper end 
of the base flow modeling range because it represents “good” to “excellent” habitat,2 and 
is nearly equivalent to the U.S. Fish and Wildlife Service’s Aquatic Base Flow guideline 
for the Tallapoosa River at the Wadley gage.3  The proposed base flows of 350 cfs and 
600 cfs cover the range between 150 cfs and 800 cfs.  

 
In addition, we recommend that the modeling for Alabama Power’s Aquatic 

Resources Study and Downstream Aquatic Habitat Study,4 as well as any Phase 2 

 
1  See Tennant, D.L.  1976.  Instream flow regimens for fish, wildlife, recreation, 

and related environmental resources.  in Instream flow needs, Volume II:  Boise, ID, 
Proceedings of the symposium and specialty conference on instream flow needs, May 3-
6, American Fisheries Society, p. 359-373.  Tennant (1976) defines habitat quality 
(measured by average depth and velocity of flow) as a percentage of the average annual 
flow.  Poor habitat is represented by 0.1 (10 percent of the average annual flow), fair 
habitat is represented by 0.1 to 0.3 (10 to 30 percent of the average annual flow), and 
good habitat is represented by 0.3 to 0.4 (30 to 40 percent of the average annual flow), 
depending on season.   

2  Id. 

3  For purposes of this analysis, we assumed an aquatic base flow of 0.5 cubic feet 
per second per square mile (or cfsm) of drainage area (1,675 square miles at the Wadley 
gage).  See U.S. Fish and Wildlife Service.  1981.  Interim Regional Policy for New 
England Streams Flow Recommendations. Region 5.  Boston, Massachusetts. 

4  The Aquatic Resources Study involves the use of a bioenergetics model to 
conduct simulations needed to test potential influence of water temperature and flow on 
growth rates of fish species downstream from Harris Dam.  The Downstream Aquatic 
Habitat Study involves using a HEC-RAS model to evaluate the effect of alternative 
operations on the amount and persistence of wetted aquatic habitat in the Tallapoosa 
River downstream from Harris Dam. 
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assessment(s) include all the downstream flow release alternatives identified and 
evaluated as part of the Downstream Flow Release Alternatives Study.  The results of all 
the modeling for the Aquatic Resources Study and Downstream Aquatic Habitat Study 
should be included in the final study reports and filed with the Updated Study Report, due 
by April 12, 2021. 
 

4. The Draft Downstream Release Alternatives (Phase 1) Study Report refers to data 
sets (e.g., topographic and geometric data on pages 12-13 and 17-19) that were used to 
develop the models.  To assist us in interpreting the models, we recommend including in 
the final study report a table and/or figure that summarizes all of the data sets used in the 
models and identifies their spatial extents in terms such as watershed segments, river 
miles (RMs), and square miles covered by each dataset (as appropriate), with reference to 
other geographic landmarks (e.g., nearest city, dam, bridge, etc.).  Please incorporate into 
the table and/or figure, the stakeholder- and Alabama Power-identified erosion areas of 
concern.  In addition, please provide the metadata for each data set used.  

  
5. Page 14 of the Draft Downstream Release Alternatives (Phase 1) Study Report 
includes a description of the HEC-ResSim model that was developed for the project.  
Harris Dam was modeled in HEC-ResSim with both a minimum release requirement and 
maximum constraint at the downstream gage at Wadley.  The draft report states that the 
minimum release requirement is based on the flow at the upstream Heflin gage, which is 
located on the Tallapoosa River arm of Harris Reservoir and has 68 years of discharge 
records.  Page 5 of the draft report indicates that there is also a gage (Newell) on the 
Little Tallapoosa River Arm of the reservoir, which has 45 years of discharge records.  It 
appears that only the Heflin gage was used in developing the minimum release 
requirement.  As part of your response to stakeholder comments on the ISR, please 
explain the rationale for basing the minimum releases in the HEC-ResSim model only on 
the flows at the Heflin gage and not also on the flows at the Newell gage. 
 
6. Pages 15 and 16 of the Draft Downstream Release Alternatives (Phase 1) Study 
Report, state that the drought indicator thresholds, or triggers, are only evaluated on the 
1st and the 15th of every month in the model and that once a drought operation is 
triggered, the drought intensity level can only recover from drought condition at a rate of 
one level per “period.”  Please clarify in the final report if one “period” is equal to 15 
days (i.e., the interval for evaluating drought triggers) and if this protocol is used for 
managing reservoir operations currently, or if it is only a parameter used in the model. 
 

Draft Erosion and Sedimentation Study Report 
 
7. The Erosion and Sedimentation Study in the approved study plan states that 
Alabama Power would analyze its existing lake photography and Light Detection and 
Ranging (LIDAR) data using a geographic information system (GIS) to identify elevation 
or contour changes around the reservoir from historic conditions and quantify changes in 
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lake surface area to estimate sedimentation rates and volumes within the reservoir.  In 
addition, the approved study plan states that Alabama Power will verify and survey 
sedimentation areas for nuisance aquatic vegetation.  According to the study schedule, 
Alabama Power will prepare the GIS overlay and maps from June through July 2019 and 
conduct field verification from fall 2019 through winter 2020.     

 
The Draft Erosion and Sedimentation Study Report does not include a comparison 

of reservoir contour changes from past conditions or the results of nuisance aquatic 
vegetation surveys.  The report states that limited aerial imagery of the lake during winter 
draw down and historic LIDAR data for the reservoir did not allow for comparison to 
historic conditions and that Alabama Power will conduct nuisance aquatic vegetation 
surveys during the 2020 growing season. 

   
It is unclear why the existing aerial imagery and Alabama Power’s LIDAR5 data 

did not allow for comparison with past conditions or why the nuisance aquatic vegetation 
surveys will be conducted during the 2020 growing season instead of during the approved 
field verifications from fall 2019 to winter 2020.  As part of your response to stakeholder 
comments on the ISR, please clarify what existing aerial imagery and LIDAR data was 
used and why it was not suitable for comparison with past conditions.  Also, please 
explain the change in timing for conducting the nuisance aquatic vegetation surveys. 
 
Draft Water Quality Report 
 
8. Figure 3-8, on page 18 of the Draft Water Quality Study Report shows dissolved 
oxygen (DO) profiles for the Harris Project forebay.  While much of the data is typical of 
the DO stratification pattern in a southern reservoir, the figure also shows that in June, 
July, and August of 2017 and 2019, there was a 2.0 to 3.0 milligram per liter increase in 
DO concentration at a depth of about 20 to 25 meters in Lake Harris, which is uncommon 
in such reservoirs.  Please include Alabama Power’s interpretation of this DO anomaly in 
the final Water Quality Study Report. 

 
Draft Threatened and Endangered (T&E) Species Study Report 
 
9. The goals of Alabama Power’s T&E Species Study are to assess the probability of 
T&E species populations and/or their critical habitat occurring within the Harris Project 
boundary or project area and determine if there are project related impacts (i.e., lake 
fluctuations, downstream flows, recreation and shoreline management activities, timber 

 
5  During the June 4, 2020 Harris Action Team #1 and #5 meeting, Alabama 

Power stated it has LIDAR data sets from different years and would check its records to 
confirm the number of LIDAR data sets, and for which years the LIDAR data were 
collected. 
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management, etc.) to those species and critical habitats.  According to the study schedule, 
Alabama Power would develop the GIS overlays and maps from April through July 2019, 
and conduct field verifications, if required, from October 2019 through September 2020. 

 
The Draft T&E Species Study Report does not provide information on the 

presence or absence of potentially suitable habitat within the project boundary for all of 
the T&E species (e.g., red cockaded woodpecker,6 northern long-eared bat,7 pool sprite,8 
and white fringeless orchid9) on the official species list for the project.10  Therefore, 
Alabama Power was unable to determine whether or not these species are likely to occur 
within the project boundary or identify a complete list of T&E species that require field 
surveys. 

 

 
6  Page 8 the report states that land use data is not specific enough to determine if 

the 3,068 acres of coniferous forest in the project boundary at Lake Harris has the 
specific habitat characteristics suitable for red-cockaded woodpeckers. 

7  Page 19 of the report states that the Lake Harris and Skyline project boundaries 
fall within the range of the northern long eared bat and that there are no known 
hibernacula or summer roost trees within the project boundaries.  However, as discussed 
in the ISR meeting, the report does not state whether any known northern long-eared bat 
hibernacula occur within a 0.25-mile radius of the project boundaries, or whether known 
summer roost trees occur within a 150-foot radius of the project boundaries.  The report 
also does not provide information about timber/vegetation management practices within 
the project boundary.  This information is needed in order to determine known 
occurrences of northern long-eared bats within or adjacent to the project boundaries and 
to determine potential project effects to this species. 

8  Page 21 of the reports states that pool sprite was documented at Lake Harris in 
Flat Rock Park in 1995.  While subsequent surveys have not detected pool sprite, the 
report indicates that there are 138.4 acres of granite geology within the project boundary 
at Lake Harris.  However, this species’ vernal pool habitat was not identified at the 
project due to “a lack of available data.” 

9  Page 22 the report states that National Wetland Inventory data is not detailed 
enough to identify potentially suitable habitat for white fringeless orchid within the 
project boundary. 

10  See FWS’s official lists of T&E species within the Harris Project boundaries 
(i.e., at Lake Harris and Skyline) that were accessed on July 27, 2018, by staff using the 
FWS’s Information for Planning and Conservation website (https://ecos.fws.gov/ipac/) 
and filed on July 30, 2018. 
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As part of your response to stakeholder comments on the ISR, please provide:  
(1) the maps and assessment of the availability of potentially suitable habitat within the 
project boundary for all of the T&E species on the official species list for the project; 
(2) documentation of consultation with FWS regarding the species-specific criteria for 
determining which T&E species on the official species list will be surveyed in the field; 
(3) a complete list of T&E species that will be surveyed during the 2nd study season as 
part of the T&E Species Study; and (4) confirmation that Alabama Power will complete 
the field verification scheduled by September 2020.  

  
Draft Project Lands Evaluation (Phase 1) Report 

 
10. The goals of the Project Lands Evaluation include:  (1) identifying and classifying 
lands at the project that are needed for Harris Project purposes; (2) evaluating existing 
land use classifications at Lake Harris and determining if any changes are needed to 
conform to Alabama Power’s current land classification system and other Alabama 
Power Shoreline Management Plans; and (3) identifying lands to be added to, or removed 
from the current project boundary.   
 

Appendix B of the Draft Project Lands Evaluation (Phase 1) Report includes a 
small scale map of Lake Harris and the existing shoreline classifications, as well as larger 
scale maps showing parcels of land within the project boundary for which Alabama 
Power is considering either changing the existing land use classification, adding parcels 
to the project boundary, or removing parcels from the project boundary.  However, the 
report does not include large scale maps showing the land use classifications for all of the 
existing shoreline.  To facilitate review of the existing shoreline land use classifications, 
please file larger scale maps of all the shoreline areas as a supplement to the Draft Project 
Lands Evaluation Report, as part of your response to stakeholder comments on the ISR.  
Please include land use classifications on the maps.  In addition, if available, please file 
the GIS data layers of the existing and proposed shoreline land use classifications. 
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Attachment B 
 

Excerpt from 18 C.F.R. § 5.15 
 

(d) Criteria for modification of approved study.  Any proposal to modify an 
ongoing study . . . must be accompanied by a showing of good cause why 
the proposal should be approved, and must include, as appropriate to the 
facts of the case, a demonstration that: 

(1) Approved studies were not conducted as provided for in the 
approved study plan; or 

(2) The study was conducted under anomalous environmental 
conditions or that environmental conditions have changed in a 
material way. 

(e) Criteria for new study.  Any proposal for new information gathering or 
studies . . . must be accompanied by a showing of good cause why the 
proposal should be approved, and must include, as appropriate to the facts 
of the case, a statement explaining: 

(1) Any material changes in the law or regulations applicable to the 
information request; 

(2) Why the goals and objectives of any approved study could not be 
met with the approved study methodology; 

(3) Why the request was not made earlier; 
(4) Significant changes in the project proposal or that significant new 

information material to the study objectives has become available; 
and 

(5) Why the new study request satisfies the study criteria in § 5.9(b). 
 
 

Excerpt from 18 C.F.R. § 5.9(b) 
 

(b) Content of study request.  Any information or study request must: 
(1) Describe the goals and objectives of each study proposal and the 

information to be obtained; 
(2) If applicable, explain the relevant resource management goals of 

the agencies or Indian tribes with jurisdiction over the resource to 
be studied; 

(3) If the requester is not a resource agency, explain any relevant 
public interest considerations in regard to the proposed study; 

(4) Describe existing information concerning the subject of the study 
proposal, and the need for additional information; 

(5) Explain any nexus between project operations and effects (direct, 
indirect, and/or cumulative) on the resource to be studied, and how 
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the study results would inform the development of license 
requirements; 

(6) Explain how any proposed study methodology (including any 
preferred data collection and analysis techniques, or objectively 
quantified information, and a schedule including appropriate filed 
season(s) and the duration) is consistent with generally accepted 
practice in the scientific community or, as appropriate, considers 
relevant tribal values and knowledge; and 

(7) Describe considerations of level of effort and cost, as applicable, 
and why proposed alternative studies would not be sufficient to 
meet the stated information needs. 
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Attachment C 
 

R.L. Harris Process Plan and Schedule for the Integrated Licensing Process (ILP) 
 

(shaded milestones are unnecessary if there are no study disputes; if due date falls on a 
weekend or holiday, the due date is the following business day) 

18 C.F.R. Lead Activity Timeframe Deadline 

§ 5.5(a) Alabama Power Filing of NOI and PAD Actual filing date     6/1/2018 

§ 5.7 FERC Initial Tribal Consultation 
Meeting 

No later than 30 days from 
NOI and PAD 

7/1/2018 

§5.8  
 

FERC 
 
 

FERC Issues Notice of 
Commencement of 
Proceeding and Scoping 
Document (SD1)  

Within 60 days of NOI and 
PAD 

7/31/2018 

§5.8 
(b)(3)(viii) 

FERC/ 
Stakeholders 

Public Scoping Meetings and 
Environmental Site Review 

Within 30 days of NOI and 
PAD notice and issuance 
of SD1  

8/28/2018 - 
8/29/2018 

§ 5.9 Stakeholders/ 
FERC 

File Comments on PAD, SD1, 
and Study Requests 

Within 60 days of NOI and 
PAD notice and issuance 
of SD1  

9/29/2018 

§5.10 FERC FERC Issues Scoping 
Document 2 (SD2), if 
necessary 

Within 45 days of deadline 
for filing comments on 
SD1  

11/13/2018 

§5.11(a) Alabama Power File Proposed Study Plans Within 45 days of deadline 
for filing comments on 
SD1  

11/13/2018 

§5.11(e) Alabama 
Power/ 
Stakeholders 

Study Plan Meetings Within 30 days of deadline 
for filing proposed Study 
Plans  

12/13/2018 

§5.12 Stakeholders File Comments on Proposed 
Study Plan 

Within 90 days after 
proposed study plan is filed  

2/11/2019 

§5.13(a) Alabama Power File Revised Study Plan  Within 30 days following 
the deadline for filing 
comments on proposed 
Study Plan   

3/13/2019 

§5.13(b) Stakeholders File Comments on Revised 
Study Plan (if necessary) 

Within 15 days following 
Revised Study Plan  

3/28/2019 

§5.13(c) FERC FERC Issues Study Plan 
Determination 

Within 30 days following 
Revised Study Plan 

4/12/2019 

§5.14(a) Mandatory 
Conditioning 
Agencies 

Notice of Formal Study 
Dispute (if necessary) 

Within 20 days of Study 
Plan determination 

5/2/2019 

§5.14(l) FERC Study Dispute Determination Within 70 days of notice of 
formal study dispute 

7/11/2019 

§5.15(a) Alabama Power  Conduct First Season Field 
Studies 

Spring/Summer 2019  
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18 C.F.R. Lead Activity Timeframe Deadline 

§5.15(c)(1) Alabama Power  File Initial Study Reports No later than one year 
from Study Plan approval 

4/12/2020 

§5.15(c)(2) Alabama Power  Initial Study Results Meeting Within 15 days of Initial 
Study Report  

4/28/2020 

§5.15(c)(3) Alabama Power  File Study Results Meeting 
Summary 

Within 15 days of Study 
Results Meeting 

5/12/2020 

§5.15(c)(4) Stakeholders/ 
FERC 

File Meeting Summary 
Disagreements/Modifications 
to Study/Requests for New 
Studies  

Within 30 days of filing 
Meeting Summary 

6/11/2020 

§5.15(c)(5) Alabama Power  File Responses to 
Disagreements/Modifications/ 
New Study Requests 

Within 30 days of disputes 7/11/2020 

§5.15(c)(6) FERC Resolution of Disagreements/ 
Study Plan Determination (if 
necessary) 

Within 30 days of filing 
responses to disputes 

8/10/2020 

§5.15  Alabama Power  Conduct Second Season Field 
Studies 

Spring/Summer 2020  

§5.15 (f) Alabama Power  File Updated Study Reports No later than two years 
from Study Plan approval  

4/12/2021 

§5.15(c)(2) Alabama Power  Second Study Results 
Meeting 

Within 15 days of Updated 
Study Report 

4/27/2021 

§5.15(c)(3) Alabama Power  File Study Results Meeting 
Summary 

With 15 days of Study 
Results Meeting 

5/12/2021 

§5.15(c)(4) Stakeholders/ 
FERC 

File Meeting Summary 
Disagreements/ Modifications 
to Study Requests/Requests 
for New Studies  

Within 30 days of filing 
Meeting Summary 

6/11/2021 

§5.15(c)(5) Alabama 
Power/ 
Stakeholders 

File Responses to 
Disagreements/Modifications/ 
New Study Requests 

Within 30 days of disputes 7/11/2021 

§5.15(c)(6) FERC Resolution of Disagreements/ 
Study Plan Determination (if 
necessary) 

Within 30 days of filing 
responses to disagreements 

8/10/2021 

§5.16(a) Alabama Power  File Preliminary Licensing 
Proposal (or Draft License 
Application) with the FERC 
and distribute to Stakeholders 

Not later than 150 days 
before final application is 
filed 

7/3/2021 

§5.16 (e) FERC/ 
Stakeholders 

Comments on Alabama 
Power’s Preliminary 
Licensing Proposal, 
Additional Information 
Request (if necessary) 

Within 90 days of filing 
Preliminary Licensing 
Proposal (or Draft License 
Application) 

10/1/2021 

§5.17 (a) Alabama Power  License Application Filed  11/30/2021 
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June 11, 2020 

 

VIA ELECTRONIC FILING 

 

Kimberly D. Bose, Secretary 

Federal Energy Regulatory Commission 

888 First Street, N.E. 

Washington, D.C. 20426 

 

RE: Comments on Initial Study Reports, Study Modification Requests, and New Study 

Proposal for R.L. Harris Hydroelectric Project (P-2628-065) 

 

Dear Secretary Bose: 

 

Enclosed for filing in the above-referenced docket are comments, study modification requests, and 

a new study proposal submitted by Alabama Rivers Alliance for the R.L. Harris Hydroelectric 

Project. 

 

Thank you for your assistance in this matter. If you have any questions or need additional 

information, please call me at 205-322-6395. 

 

Sincerely, 

 

 

 

Jack K. West, Esq. 

 

Alabama Rivers Alliance 

Policy and Advocacy Director 

2014 6th Avenue North 

Suite 200 

Birmingham, AL 35203 
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UNITED STATES OF AMERICA 

FEDERAL ENERGY REGULATORY COMMISSION 

 

 

Alabama Power Company ) 

) 

R.L. Harris Hydroelectric Project 

 ) Project No. 2628-065 

   

 

ALABAMA RIVER ALLIANCE’S COMMENTS ON INITIAL STUDY REPORTS, 

STUDY MODIFICATION REQUESTS, AND NEW STUDY PROPOSAL 

 

The Alabama Rivers Alliance (ARA) submits the following comments on the currently available 

draft study reports as part of the Federal Energy Regulatory Commission’s Integrated Licensing 

Procedure (ILP) for the R.L. Harris Hydroelectric Project, FERC Project No. P 2628-065 (“Harris” 

or “Harris Project”). Study modification requests for the Water Quality Study and Downstream 

Release Alternatives Study are contained in Sections I and II, and a new study proposal for a 

Battery Storage Feasibility Study comprises Section IV. Drafts of the Downstream Aquatic Habitat 

Study Report, Aquatic Resources Study Report, and the Recreation Study Report will be filed by 

Licensee over the summer, and the results of the forthcoming fisheries studies will likely inform 

future comments on the study reports currently available and commented upon here.   

 

I. DRAFT WATER QUALITY REPORT 

 

A. Request for Water Quality Study Modification 

The caliber and usefulness of the studies conducted pursuant to the ILP will only be as good as the 

quality and quantity of data collected. ARA recommends that each opportunity to gather relevant 

data be taken during the relicensing process. The Draft Water Quality Study Report gathers data 

from three sources: Alabama Power Company (Licensee), the Alabama Department of 

Environmental Management (ADEM), and Alabama Water Watch.1  

Of primary concern for downstream ecological health are the two monitors collecting data closest 

to the dam, both of which are operated and monitored by Licensee. Continuous, 15-minute interval 

data for dissolved oxygen levels and water temperature has been collected from a monitor in the 

tailrace (approximately 800 feet from the dam) during the months of June - October in 2017, 2018, 

and 2019 (“Tailrace Monitor”). A second continuous, 15-minute interval monitor operated by 

Licensee was placed roughly 0.5 miles downstream of the dam (“Downstream Monitor”) and 

collected dissolved oxygen and temperature data from March 12 through October 31 of 2019, 

excluding approximately a week’s worth of data due to problems with the monitor.2  

                                                           
1 Draft Water Quality Study Report (Mar. 2020), Accession No. 20200410-5095, at 5. 
2 See Appendix B (Excel spreadsheet) of the Draft Water Quality Report, “Downstream Monitor 2019” and “Notes” 

tabs. 
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Data collected by these two monitors, in particular, are essential to understanding the quality of 

water being discharged by Harris because they are closest to the dam and are the only continuous 

samplings included in the study. The ILP process allows for two seasons of study and data 

collection; however, Licensee is only collecting one season’s worth of water quality data under the 

current study plan.3 While the 2019 dissolved oxygen levels from the Downstream Monitor met 

or exceeded 5mg/L 99.9% of the time,4 this is but one year’s worth of data collected during a non-

drought year. Data from the Tailrace Monitor for 2017 and 2018—closer in time to actual drought 

conditions in late 2016—shows “numerous events” where dissolved oxygen levels did not meet 

5mg/L.5 Due to flooding events, the Downstream Monitor could not be deployed until March 12, 

2019, and was inoperable for approximately another week due to a dead battery and washing 

ashore.6 Combined, roughly three weeks of data (or ~10% of the total) scheduled to be collected 

in the Water Quality Study Plan was not collected because of equipment failure and environmental 

conditions.   

To bolster the studies being performed, and to provide the most useful reports to stakeholders and 

FERC, pursuant to 18 C.F.R. § 5.15(d), ARA proposes a second year of water quality monitoring 

at the Downstream Monitor to collect dissolved oxygen and water temperature data in 15-minute 

intervals from July1 – October 31, 2020, and from March 1 – June 30, 2021. While 2020 has been 

a wet year thus far, conditions later in the year and early next year may provide an opportunity to 

collect data during drier, potentially drought, periods.  

Additionally, we request that discharge data be included along with the dissolved oxygen and 

temperature data collected by the Downstream Monitor in 2020-21 to enable stakeholders to better 

understand the relationship between releases and water quality. The Tailrace Monitor data included 

in Appendix B to the Water Quality Report for 2017-2019 includes 15-minute interval discharge 

data for “Turbine 1,” “Turbine 2,” and “Total Discharge,” and such data should be included with 

the continued monitoring data.   

Finally, an assessment of any aeration or aspiration devices used to boost dissolved oxygen levels 

should also be included in order to take into account such artificial enhancements (and to consider 

any declines in water quality were these devices not to function properly). Documents filed with 

FERC prior to Harris’ operation describe “incorporating into the turbine discharge an aspiration 

system to provide up to a 2 ppm increase in dissolved oxygen.”7 The condition of any existing 

aspiration system and a comparison to current technologies used to enhance dissolved oxygen 

levels should be undertaken. 

As FERC staff have recognized, it is difficult to draw conclusions and make decisions with only 

one season’s worth of data from a critical monitoring location.8 Without additional monitoring 

efforts, Licensee, FERC, and stakeholders will miss an opportunity to collect data more reflective 

                                                           
3 See Final Water Quality Study Plan (May 2019), Accession No. 20190513-5093. 
4 Draft Water Quality Study Report (Mar. 2020), Accession No. 20200410-5095, at 46. 
5 Id. 
6 See Appendix B (Excel spreadsheet) of the Draft Water Quality Report, “Notes” tab. 
7 Application of Alabama Power Company for Approval of Revised Exhibit S to License (Apr. 30, 1982), Accession 

No. 19820504-0246, at 5. 
8 See Initial Study Report Meeting Summary (May 12, 2020). Accession No. 20200512-5083, at 24-27. 
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of periods where water quality is decreased and water quality criteria more difficult to meet. 

Gathering a second year of continuous, 15-minute interval data for dissolved oxygen and 

temperature (paired with discharge data) at the Downstream Monitor will provide a more robust 

dataset and strengthen the studies conducted during this ILP.  

B. Water Temperature Concerns 

There is significant stakeholder concern over the temperature of releases from Harris, and ARA 

understands that analysis of the effects of temperatures will be included in the forthcoming Aquatic 

Resources Study Report.9 This concern stems from the scientific literature documenting the 

ecological consequences of cold-water pollution from hydroelectric dams10 and decades of 

research on Harris indicating “thermal alteration and generation frequency negatively affect the 

occupancy of most fish species below the dam.”11 As additional study and analysis of the thermal 

regime progresses and is reported in the Aquatic Resources Study, ARA recommends that 

temperature and flows be considered in tandem during this analysis because “both discharge and 

temperature must be simultaneously considered for the successful implementation of 

environmental flow management below dams.”12  

The existing license for Harris required Licensee to work with state agencies and EPA prior to 

commencement of construction to come up with an “optimum design and placement of the project 

intake structures to permit withdrawal of water from selected levels of the reservoir to control the 

water quality of the discharges from the powerhouse.”13 Within four years of the issuance of the 

existing license, Licensee was required to file a revised (and then a re-revised) Exhibit S that 

included its plans to study the potential fishery resources of the reservoir and “a description of 

measures being taken to maintain or change the water quality of the Tallapoosa River downstream 

from the project.”14 

Licensee’s re-revised Exhibit S filed in April of 1982 evidenced Licensee’s understanding of the 

connection between temperatures and water quality and the need to design an intake structure to 

withdraw high-quality surface waters. Licensee’s re-revised Exhibit S reads in part:  

“For enhancement of discharge water quality, it is desirable to withdraw water from 

as close to the surface as possible. At Harris Dam, which employs seasonal 

drawdown, the objective of surface withdrawal has been solved by incorporating 

into the design movable sills at the invert of each intake opening.…Location of 

                                                           
9 Initial Study Report Meeting Summary (May 12, 2020). Accession No. 20200512-5083, at 26. 
10 Julian D. Olden & Robert J. Naiman, Incorporating Thermal Regimes into Environmental Flows Assessments: 

Modifying Dam Operations to Restore Freshwater Ecosystem Integrity, Freshwater Biology (2010) 55, at 88-90. 
11 Elise R. Irwin, Adaptive Management of Flows from R.L. Harris Dam (Tallapoosa River, Alabama)—Stakeholder 

Process and Use of Biological Monitoring Data for Decision Making, U.S. Geological Survey Open-File Report 2019-

1026, at 22 [hereinafter “USGS Open-File Report 2019-1026”]. 
12 Olden, supra note 10, at 87. 
13 Harris Dam License, FERC No. P-2628, Article 51, Appendix F to PAD, Accession No. 20180601-5125 [hereinafter 

“Harris License”].  
14 Harris License, Article 52. 
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these sills at the highest levels possible for operation will ensure the highest quality 

water being drawn into the turbines.”15 

Despite early attempts to engineer an intake to accommodate epilimnetic withdrawals and “solve” 

the problem of cold releases with lower dissolved oxygen content, thermal pollution16 has plagued 

the river downstream from Harris since it began operations.  

Unfortunately, neither the Aquatic Resources Study Plan nor the Draft Water Quality Report 

contemplate the study of any potential remedial actions to adjust water temperatures in line with 

unregulated reaches of the Tallapoosa. Licensee has acknowledged that once an issue has been 

identified with water temperatures, it plans to study technologies that can address the thermal 

regime.17 Due to the available evidence of low temperatures impacting both colonization and 

persistence of fishes and the downstream macroinvertebrate community18 and the sizeable 

stakeholder concern, ARA urges thorough study of the infrastructure enhancements available for 

implementation at Harris to control release temperatures. A variety of temperature management 

strategies exist, including multi-level intake structures, floating intakes, and reservoir 

destratification approaches using pumps and submerged weirs, as well as operational adjustments 

in the timing and volume of releases.19 

 

II. DRAFT DOWNSTREAM RELEASE ALTERNATIVES STUDY REPORT 

 

The extent to which the Harris project has altered flows of the Tallapoosa River is reflected in 

comments submitted by the Alabama Department of Conservation and Natural Resources 

(ADCNR) in 1982, which lament the “loss of 49 percent of the last major free-flowing river 

habitat…in Alabama.”20 According to the ADCNR’s reading of USGS data at the time, flows from 

the pre-dam period of 1923 to 1972 equaled or exceeded the minimum flow of 45cfs stipulated in 

Article 13 of the license 100% of the time.21 Flows of 8,000cfs due to single turbine generation at 

Harris were equaled or exceeded during that era only 4.4% of the time, and flows of 16,000cfs due 

to two-unit generation were equaled or exceeded only 1.2% of the time.22 For decades the 

Tallapoosa downstream of Harris has weekly experienced flows it otherwise would have seen, on 

average, roughly eight days out of a given year.  

 

This flow regime has not been without consequences. Researchers have documented as much as a 

67% reduction in flows than during pre-dam periods, greater instability of day-to-day flow 

                                                           
15 Revised Exhibit S to Harris License Article 52 (Apr. 20, 1982), Accession No. 19820504-0246, at 5. 
16 Olden, supra note 10, at 91. 
17 Initial Study Report Meeting Summary (May 12, 2020). Accession No. 20200512-5083, at 26. 
18 See generally, USGS Open-File Report 2019-1026. 
19 Olden, supra note 10, at 97-101; See also Karin Krchnak et al., Integrating Environmental Flows into Hydropower 

Dam Planning, Design, and Operations, World Bank Technical Guidance Note (Nov. 22, 2009), at 24-27, available 

at http://documents.worldbank.org/curated/en/712981468346147059/Integrating-environmental-flows-into-

hydropower-dam-planning-design-and-operations. 
20 Comments filed by ADCNR (Aug. 11, 1982) Accession No. 19820813-0012, at 3. 
21 Id. (emphasis added). 
22 Id. 
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variations, and an increase in very low-flow periods.23 The flow instability and altered thermal 

patterns caused by hydropeaking operations have depressed species richness, “influenced fish 

persistence and colonization,” reconfigured the downstream macroinvertebrate community, and 

created “adverse effects on hydraulic variables such as water velocity, depth, and temperature.”24 

 

As a result of Harris operations, the 14-mile stretch of the Tallapoosa from the dam to Alabama 

Highway 77 is currently listed by ADEM as a Category 4C waterbody impaired due to hydrologic 

alteration.25 And the U.S. Geological Survey’s (USGS) Open-File Report from last year indicates 

“that hydrologic alteration in the river has affected various biological processes.”26  

 

Despite the past decades of disruption, studies performed during the ILP and a reinvigorated 

adaptive management approach can shape a new framework for creating positive ecological 

responses below Harris. As the USGS Open-File Report on adaptive management of flows from 

Harris states, “[i]f flow and thermal alteration from the dam can be modified toward improving 

natural resource objectives, adaptive management processes and long-term monitoring could 

further reduce uncertainty related to biotic response to new Federal Energy Regulatory 

Commission licensing requirements.”27 

 

A. A Wider Variety of Release Patterns Needs to Be Modeled and Considered     

We appreciate that Licensee was willing fifteen years ago to enter into a collaborative process with 

stakeholders and to voluntarily operate the Harris project according to an adaptive management 

plan known as the Green Plan,28 the purpose of which “was to reduce effects of peaking operations 

on the aquatic community downstream.”29 The Green Plan was a starting point for adaptive 

management, but evidence suggests it has not improved conditions for aquatic life. The most recent 

published literature demonstrates that although “[h]abitat availability for fishes increased under 

the Green Plan management…improved conditions did not improve recruitment processes for 

species of interest.”30 Further, “results indicate that the Green plan did not meet the stakeholder 

objective to restore and maintain macroinvertebrate community composition similar to 

unregulated reaches within the regulated portions of the river.”31  

  

                                                           
23 Elise R. Irwin & M.C. Freeman, Proposal for Adaptive Management to Conserve Biotic Integrity in a Regulated 

Segment of the Tallapoosa River, Alabama, U.S.A., Conservation Biology (2002), 16(5): 1212-1222. 
24 USGS Open-File Report 2019-1026, at 2-3.  
25 ADEM’s 2020 Alabama Integrated Water Quality Monitoring and Assessment Report required by Clean Water Act 

Section 305(b), Appx. B, at 33 available at http://www.adem.state.al.us/programs/water/waterforms/2020AL-

IWQMAR.pdf.  
26 USGS Open-File Report 2019-1026, at 9. 
27 USGS Open-File Report 2019-1026, at 3. 
28 FERC Scoping Document 2 (Nov. 16, 2018), Accession No. 20181116-3065, FN11 at 16 (“The Green Plan is an 

adaptive management program that began in 2005, and that consists of providing pulsing flow releases (10 to 30 

minutes in length) in the Tallapoosa River to enhance aquatic habitat, fish, and other aquatic organism downstream 

from Harris Dam.”).  
29 Downstream Release Alternatives Study Plan (May 2019), Accession No. 20190513-5093, at 2. 
30 USGS Open-File Report 2019-1026, at 22. 
31 Id. at 3. 
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Since beginning adaptive management and the Green Plan roughly fifteen years ago, no actual 

adaptation or iteration has occurred. This relicensing and the studies now underway provide an 

opportunity to iterate, adapt, and improve flows and subsequent impacts on downstream aquatic 

life, recreation opportunities, erosion and sedimentation, and water quality. In order to make the 

refinements contemplated by a full adaptive management process, a wide variety of flow scenarios 

should be studied, and “[c]ontinuing adaptive management in tandem during the FERC relicensing 

process would be advantageous to include a specific assessment of long-term objectives of all 

stakeholders.”32  

 

B. Until Aquatic Resources and Aquatic Habitat Study Reports Are Available, It Is 

Premature to Ask Stakeholders to Specify All Flow Alternatives to Model 

 

Commenters, stakeholders, and FERC staff have encouraged Licensee to examine a broad range 

of flows throughout the ILP.33 Currently, licensee is studying two possibilities other than its current 

flow regime and its prior flow regime. The Draft Downstream Release Alternatives Phase 1 Report 

filed by Licensee assesses impacts to operational parameters (e.g., generation, reservoir levels, 

flood control) under three flow scenarios: (i) the current Green Plan pulsing regime that has been 

in effect since 2005 through a voluntary adaptive management process; (ii) the pre-Green Plan 

regime with no intermittent flows between peaks, which occurred from 1983 to 2004; and (iii) a 

continuous minimum flow of 150cfs, which is the equivalent daily volume of the current Green 

Plan pulses and has never been physically implemented and studied.  

 

A fourth release scenario, the alternative/modified Green Plan, will be evaluated in Phase 2 of the 

study, once results from the Aquatic Resources Study are available to shape the design of an altered 

Green Plan.34 The two alternatives that have never been implemented—a continuous minimum 

flow of roughly an equivalent volume and altering the timing of the existing Green Plan releases—

are effectively different flavors of the existing release scheme, though studying those 

modifications may yield important insights into improving flows.   

 

The summary of the Initial Study Report meeting reflects that Licensee desires “to hear from 

stakeholders now” regarding alternative flow scenarios stakeholders would like to have modeled,35 

despite no draft Aquatic Resources Study or Aquatic Habitat Study reports being available. The 

downstream release alternatives, aquatic resources, water quality, and aquatic habitat reports are 

all deeply interrelated, and without at least draft reports of the fisheries studies, stakeholders 

should not be required to propose alternative flow scenarios until more information is available. 

Indeed, Licensee itself acknowledges that the results from the Aquatic Resources Study are needed 

                                                           
32 Id. at 19. 
33 Initial Study Report Meeting Summary (May 12, 2020), Accession No. 20200512-5083, at 40; see also Comments 

submitted by the Environmental Protection Agency (Sept. 25, 2018), at 5 (“The EPA encourages APC to consider 

adding as many feasible modeling scenarios as possible to determine the optimal downstream flow conditions.”). 
34 Draft Downstream Release Alternatives Phase 1 Report (Apr. 2020), Accession No. 20200410-5069, at 2, FN1.  
35 Initial Study Report Meeting Summary (May 12, 2020), Accession No. 20200512-5083, at 21. 
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to design the fourth flow scenario it plans to model.36 Those same results will also inform what 

variety of inputs stakeholders suggest. 

In fact, the logical time to propose additional flow scenarios is after Licensee has “analyze[d] the 

effects of each downstream release alternative on other resources, including water quality… 

downstream aquatic resource (temperature and habitat), wildlife and terrestrial resources, 

threatened and endangered species, recreation, and cultural resources,” which will be 

accomplished by Phase 2 of the study.37  At a minimum, stakeholders should be equipped with the 

draft fisheries studies showing the current status of aquatic resources before being required to list 

all alternative flows to be studied.  

C. Preliminary Proposals for Additional Flow Modeling and Study Modification Request 

 

However, ARA understands that the modeling of additional flows takes time and effort, and 

Licensee has made clear that it would like to have as much stakeholder input as to various flows 

to model as soon as possible. While reserving the right to request other release alternatives be 

considered once more information is made available to stakeholders, ARA proposes the following 

study modification request pursuant to 18 C.F.R. § 5.15(d) for additional flow scenarios be 

analyzed as part of the Downstream Release Alternatives Study:  

 

(i) A variation of the existing Green Plan where the Daily Volume Release is 100% of the 

prior day’s flow at the USGS Heflin streamgage, rather than the current 75%; 

 

(ii) A hybrid Green Plan that incorporates both a base minimum flow of 150 cfs and the 

pulsing laid out in the existing Green Plan release criteria; 

 

(iii) A constant but variable release that matches the flow at the USGS Wadley streamgage 

to the UGSG Heflin streamgage to mimic natural flow variability;38 and 

 

(iv) 300cfs and 600cfs minimum flows. 

 

Some of these flows, particularly items (iii) and (iv) may have been modeled internally by Licensee 

as part of the original adaptive management process; however, those models are not currently 

available as part of this relicensing.39 Studying a wider range of potential flows during the ILP 

                                                           
36 Draft Downstream Release Alternatives Phase 1 Report (Apr. 2020), Accession No. 20200410-5069, at 2, FN1  

(“Results from the other three scenarios as well as from the Aquatic Resources Study are needed to design the 

alternative to be studied.”). 
37 Id. at 2-3. 
38 We understand that there may limitations imposed by the existing turbines to implementing this type of flow, but 

modeling it would provide a frame of reference to other options relative to a more natural flow. 
39  USGS Open-File Report 2019-1026, at 10 (“The other three alternatives were based upon the concept of mimicking 

the flow regime recorded at the USGS streamgage in Heflin, at Wadley, 22 km below the dam. The Heflin streamgage 

measures flows in the unregulated upper portion of the Tallapoosa River (fig. A1); several stakeholders hypothesized 

that mimicking these flows at the dam would allow for some natural flow variability in the regulated portion of the 

river. The first of these alternatives was, in effect, modeled as a constant flow from the dam to maintain the Heflin 

20200611-5114 FERC PDF (Unofficial) 6/11/2020 2:04:07 PM



8 

 

could result in improved diversity and abundance of aquatic life and habitat, more recreation 

opportunities, decreased erosion and sedimentation, and gains in water quality. 

 

III. DRAFT EROSION AND SEDIMENTATION REPORT 

FERC has identified erosion and sedimentation as an issue to assess for cumulative impacts, with 

the tentative geographic scope of inquiry to encompass the upper Tallapoosa and the 44 river miles 

downstream of Harris dam, including Horseshoe Bend Military Park.40 The Erosion and 

Sedimentation Study Plan involves “collecting and summarizing information under baseline 

operations,” meaning the project and project operations as they exist today.41 While the Draft 

Erosion and Sedimentation Study Report primarily attributes erosion downstream of the dam to 

clear-cutting and agricultural use, it reports that “erosion at these sites may be exacerbated as a 

result of flow releases from Harris Dam.”42 

Article 20 of the existing license states that Licensee “is responsible for and must take reasonable 

measures to prevent erosion and sedimentation.”43 Such measures and responsibility must be 

comprehensive in light of hydropeaking’s amplifying effects on other potential sources of erosion 

both upstream and downstream of Harris. The High Definition Stream Survey (HDSS) completed 

as part of the Erosion and Sedimentation Study Report describes opportunities to “support targeted 

restoration, habitat improvement,” and identified at least one area that “would be an excellent area 

to focus streambank rehabilitation efforts.”44 The HDSS states that it documents baseline 

conditions and that future surveys could be directly compared to it in order to understand ongoing 

shifts in river conditions.45 ARA supports the collection of future surveys for this purpose.  

As part of its environmental analysis, ARA encourages FERC to consider all historical evidence 

available when assessing how geology and soils may be impacted over another 30- to 50-year 

license term, including any evidence submitted by stakeholders in the form of photographs, maps, 

and personal accounts.  If the Green Plan, or a similar pulsing flow regime is to be continued as 

part of a renewed license, a suspended solids sampling conducted pre-pulse, during generation, 

and post-pulse would better identify how and when sediment transport is occurring in the river, 

enabling an identification of project operations’ impact apart from natural river processes and other 

potential sources of erosion.  

                                                           
target at Wadley (Heflin), which consisted of minimum flows plus any necessary generation flows. The second was 

similar, except the flow from the dam was to never reach levels below 8.5 m3/s (Heflin 300). The third was an option 

proposed by the power utility, in which at least 75 percent of the Heflin target was maintained by 2–3 daily pulses, 1 

at 0600 and 1 at 1200.”). 
40 FERC Scoping Document 2 (Nov. 16, 2018), Accession No. 20181116-3065, at 21-22. 
41 Erosion and Sedimentation Study Plan (May 2019), Accession No20190513-5093, at 2. 
42 Draft Erosion and Sedimentation Study Report (Mar. 2020), Accession No. 20200410-5091, at 31. 
43 Harris License, Article 20. 
44 See Appendix E to Draft Erosion and Sedimentation Study Report (Mar. 2020), Accession No. 20200410-5091, 

High Definition Stream Survey Final Report prepared by Trutta Environmental Solutions, LLC, at 43. 
45 Id. 
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IV. NEW STUDY PROPOSAL FOR BATTERY STORAGE FEASIBILITY 

STUDY TO RETAIN FULL PEAKING CAPABILITIES WHILE 

MITIGATING HYDROPEAKING IMPACTS 

Project operations of hydropeaking dams come with environmental costs, and over the past decade 

dam operators have faced increasing pressure to shift from highly-altered hydrologic conditions 

(i.e., peaking operations) to more natural flows to restore downstream ecosystems.46 Yet the need 

to meet peak system demand remains, and researchers are increasingly studying the use of battery 

energy storage systems (BESS) to mitigate the effects of hydropeaking while retaining full peaking 

capabilities. Increasingly cost-effective BESS can substitute for the peaking ability (or a portion 

of the peaking ability) usually provided by conventional hydropower plants by storing hydropower 

produced during off-peak hours (e.g., generated with a continuous minimum flow or variable flow) 

and discharging this power during peak periods.47  

By implementing BESS, restrictions can be imposed on ramping rates, which requires operators 

to adjust flows more slowly and constrains peaking capabilities; however, supplemental energy 

can be discharged from the BESS to still meet peak demand. BESS also provide additional grid 

benefits of frequency regulation, voltage support, black start services, and can further 

accommodate intermittent renewables, which make up a growing portion of the generation mix. 

According to new research, BESS “should begin to enter into discussions related to hydropeaking 

mitigation, especially given the typically long duration of operating licenses.”48 

At Harris, Licensee has expressed concerns that a 150cfs minimum flow would begin to constrain 

the utility’s ability to peak with its current level of flexibility.49 By undertaking a study of pairing 

BESS with existing hydropower generation, FERC, Licensee, and stakeholders may uncover a 

cost-effective path to expand operational flexibility, create new grid benefits, and achieve multiple 

stakeholder objectives, including accommodating a wider range of releases and mitigated peaking 

that improve ecological health downstream. Some studies indicate that “BESS can help to restore 

the natural [flow] regime at lower costs than using environmental flows alone,” and such may be 

the case with the Harris Project.50 

Pursuant to 18 C.F.R. §§ 5.15(e) and 5.9(b), ARA submits this proposal for a new study to 

determine the feasibility of adding BESS to the Harris Project to both serve project purposes and 

address project effects. 

A. Goals, Objectives, and Information to Be Obtained - § 5.9(b)(1) 

                                                           
46 Ryan A. McManamay et al., Organizing Environmental Flow Frameworks to Meet Hydropower Mitigation Needs, 

Environmental Management 58(3):365-85, doi: 10.1007/s00267-016-0726-y (Jun. 25, 2016), at 366. 
47 See generally Yoga Anindito et al., A New Solution to Mitigate Hydropeaking? Batteries Versus Re-Regulation 

Reservoirs, Journal of Cleaner Production 210 (2019) 477-489, available at 

https://kern.wordpress.ncsu.edu/files/2018/11/1-s2.0-S0959652618334401-main.pdf.   
48 Anindito, supra note 47, at 487. 
49 Initial Study Report Meeting Summary (May 12, 2020). Accession No. 20200512-5083, at 23. 
50 Anindito, supra note 47, at 487. 
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The goal of conducting the Battery Storage Feasibility Study is to determine whether a BESS 

system could be economically integrated at Harris to mitigate the impacts of hydropeaking while 

retaining full system peaking capabilities. The objectives of the study are to assess: 

1. What type, size, and configuration of BESS is most practical? 

2. How much would the BESS cost, and what are the ownership options? 

3. What are the economic benefits of a BESS addition, including capacity and ancillary 

benefits and the ability to enable future additions of non-dispatchable renewables? 

4. Could BESS integration allow Harris to generate more often while retaining week-day 

peaking capabilities? 

5. What are the technical and economic barriers to integrating BESS? 

 

B. Resource Management Goals of the agencies or Indian Tribes with Jurisdiction over 

the Resource to Be Studies - § 5.9(b)(2) 

 

Not applicable.  

 

C. Relevant Public Interest Considerations in Regard to the Proposed Study - § 5.9(b)(3) 

 

Sections 4(e) and 10(a) of the Federal Power Act require the Commission to give equal 

consideration to all uses of the waterway on which a project is located. When reviewing a proposed 

action, the Commission must consider the environmental, recreational, fish and wildlife, and other 

non-developmental values of the project, as well as power and developmental values.  

This study request relates to the public interest of restoring riverine ecosystems, including by 

providing more natural flow regimes that promote aquatic habitat and increase opportunities for 

fishing and other recreation. Riverine ecosystems are resources of particular public interest for a 

variety of reasons, including their ecological functions, sporting interest, and subsistence use. 

Describing the effects on these resources is necessary to fulfill the Commission’s responsibilities 

under the National Environmental Policy Act (NEPA). Ensuring that environmental measures 

pertaining to these resources are considered in a reasoned way is relevant to the Commission’s 

public interest determination. 

 

D. Existing Information and the Need for Additional Information - § 5.9(b)(4) 

 

While sources of information related to project generation and peak demand exist, there is a need 

for a more holistic understanding of Harris’ role in the power system and what contributions it is 

required to make to meet system peak demand. The Pre-Application Document (PAD) filed by 

Licensee does not contain detailed information about the current operational flexibility of Harris, 

its limitations, and the causes of those limitations. A data gap exists around Project ramping rates, 

and understanding the extent to which imposing maximum ramping rates can smoothen the dam’s 

discharge pattern and mitigate the impacts of hydropeaking would be useful to many stakeholders 

and to FERC. To ARA’s knowledge, no battery feasibility study has been performed at other 

hydropower projects owned by Licensee that could provide sufficient comparable information, and 

20200611-5114 FERC PDF (Unofficial) 6/11/2020 2:04:07 PM



11 

 

a feasibility study is needed to assess how much operational flexibility BESS could provide and 

how it might allow for more fine-tuned control of ramping rates and discharges while also 

benefitting the larger grid and Licensee.  

 

E. Nexus to Project - § 5.9(b)(5) 

 

A clear project nexus exists between project operations, downstream releases, and aquatic habitat. 

The Harris Project regulates the timing, allocation, and distribution of water flows in the 

Tallapoosa below Harris Dam, and prior to the Green Plan, completely cut off flows of the river 

at times. This regulation influences the availability of water for a variety of uses, including power 

generation, fisheries, and recreation. This requested study could form the basis for license 

requirements stipulating minimum or variable releases, mitigation measures, and assist future 

adaptive management. 

 

F. Study Methodology - § 5.9(b)(6) 

 

Integrating BESS at hydropower projects is a relatively new field with no established 

methodology.51 This study can be completed through desktop analysis only and is primarily a 

financial cost/benefit analysis. By lessening hydropeaking activities, energy and perhaps capacity 

revenues from Harris will be reduced, and the study must quantify the additional value of BESS 

to Harris. Adding BESS has the potential to produce energy, capacity, and ancillary revenues (as 

well as deferral of transmission and distribution investments) that could offset these 

implementation costs. Importantly, some of these values are not dependent upon water flow.  

 

Study activities will include: 

 

 Creating a survey of battery cost estimates based on public sources focusing on price 

projections for 2023 and beyond, as well as any incentives that may be available.  

 Describing the operational flexibility gains for a range of BESS (e.g., 5 MW, 2-hour; 5 

MW, 4-hour; 10 MW, 2-hour; 10 MW, 4-hour) vs. costs. 

 Comparing BESS options to “business-as-usual” Harris operations to quantify revenues to 

be replaced by a BESS alternative. This will provide a preliminary alternative framework 

to consider changes in operations and allow for comparisons against other possible project 

mitigation measures. 

                                                           
51 Examples of battery-paired hydropower projects, such as the 4 MW battery storage project added to Byllesby project 

in Virginia and the hydro-battery microgrid project in Alaska, can be used to further develop this study. See generally 

James R. Thrasher, How the Byllesby Hydro Plant Continues to Make History, Hydro Review (Jul. 29, 2019), available 

at (https://www.hydroreview.com/2019/07/29/hydro-review-how-the-byllesby-hydro-plant-continues-to-make-

history/#gref); Clay Koplin, Cordova’s Microgrid Integrates Battery Storage with Hydropower, T&D World (Mar. 7, 

2019), available at https://www.tdworld.com/distributed-energy-resources/energy-

storage/article/20972311/cordovas-microgrid-integrates-battery-storage-with-hydropower; and Marek Kubik, Adding 

Giant Batteries To This Hydro Project Creates A 'Virtual Dam' With Less Environmental Impact, Forbes (May 23, 

2019), available at https://www.forbes.com/sites/marekkubik/2019/05/23/adding-giant-batteries-to-this-hydro-

project-cre 
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 Identifying any technical requirements and limitations to integrating BESS, including 

siting restrictions and any separate metering needed to allow the BESS to draw power from 

hydro generation, the grid, or a combination of the two.    

 Preparing a report summarizing economic data and other analysis to be presented to 

stakeholders and commented upon. 

 

G. Level of Cost and Effort - § 5.9(b)(7) 

 

The total cost of this study is expected to be $20,000 - $30,000. This cost estimate is based on a 

recent battery storage feasibility study conducted for a series of four hydroelectric dams in the 

northeast. The study would include a review of dam operational constraints and power system 

requirements (2 days), gathering BESS economic data (1/2 day), analysis (4 days), project report 

development (3 days), and presentation of results to the stakeholders (1/2 day). 

 

H. Changes in Law or Regulations - § 5.15(e)(1) 

 

There have been no material changes in law or regulations applicable to the information in this 

study proposal. 

 

I. Goals and Objectives of Other Studies - § 5.15(e)(2) 

 

This study request puts forward new goals and objectives that are not addressed by the 

methodology of any of the current approved studies.   

 

J. Timing of Request - § 5.15(e)(3) 

 

Adding battery storage to existing hydropower projects is a relatively new topic with examples 

and studies just becoming available. The enabling factor has been decreases in battery prices in 

recent years, making the technology an increasingly economic option, along with the growing 

body of scientific literature documenting the need for better environmental performance at 

hydropeaking dams.  

 

This study request was not made earlier because the subject of minimum flows constraining 

Licensee’s ability to peak arose after the Draft Downstream Release Alternatives Study Report 

was filed. This study can be completed in a relatively short amount of time with desktop work 

only, and if taken into account with the ongoing flow modeling, could inform possible release 

alternatives and operational parameters that meet the objectives of Licensee and stakeholders, 

making it an appropriate request at this stage in the relicensing.  

 

K. Changes in Project Proposal - § 5.15(e)(4) 

 

There have been no significant changes in the project proposal. 
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David Bishop, Helena, AL.
June 10, 2020 FERC Permit P-2628-065

Dear FERC,

I have spent much time fishing the Tallapoosa River from Wadley to 
Horseshoe Bend. I have been following the re-licensing for the past 
couple of years and have listened in on one call.

I began fishing on the Tallapoosa River near Wadley with my family in 
1962. Both my grandfathers before me fished on the river since they were 
children in the early 1900’s. As an adult I fish often (35-40 days) 
every year. As a kid I probably fished 100 times a year. I grew up less 
than a mile from Lake Harris but have only fished it a handful of times. 
I have no problem with the lake.. But I do have a problem with it's 
operation regarding downstream releases.

As recently as last week (June 2-3, 2020), actual release was at least 3 
times more volume than scheduled. Currently, I live 2 hours away from 
where I fish, so I always call the dial-up line before leaving the 
house. It said only one turbine would be generating. This information 
was wrong. Not only was it an inconvenience, but a real endangerment to 
those of us who rely on the phone schedule for release information . In 
this case, at Horseshoe Bend, the water rose at least 5 feet in a 45 
minute span. This has happened numerous times and presents a real danger 
to small craft. We were run off the river for about 10 hours while the 
water was too high and fast to fish. I do my best to pick good, safe 
times to fish. I check with the power company ahead of time. I know that 
water from the dam takes 10 hours to reach Horseshoe Bend. In spite of 
all I know, I don’t know what the Power Company doesn't share. They 
could send real time alerts to my phone.  This would go a long way toward 
protecting the lives of Alabama citizens.

We have noticed a large amount of bank erosion and tree loss in the years 
since the dam was built. A corresponding widening and shallowing of the 
stream with warmer water resulting in fewer fish has been noted by many 
who fish the river.I feel that responsible and constant release would 
mimic the pre-dam flow and allow the river to recover to its natural 
state. I am also concerned that raising the winter pool of the lake will 
result in more flooding, erosion, loss of property and life downstream. 
Also, public access is limited to only two points above Lake Martin and 
below Wadley. This needs to be remedied so that more people may enjoy the 
river. FERC can take the lead and make sure that those of us downstream 
can enjoy our river as before.

Thank you,David Bishop
205-613-3091
177 River Valley Road
Helena, AL 35080
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June 11, 2020 

 

Kimberly D. Bose, Secretary 

Federal Energy Regulatory Commission 

888 First Street, N.E. 

Washington, D.C. 20426 

 

RE: Comments on Initial Study Reports for Relicensing of Harris Dam (P-2628-065) 

As a charter member of the Tallapoosa River Heritage group, I am the official 

spokesperson for other members who have concerns about our river and its ecosystems.  

Disturbed by changes that have been taking place on our river,  we need to express our opinions, 

document our information, and preserve our memories of a river that has been vital to our 

economy for generations. 

Some of those who have submitted to interviews go back three generations on the 

Tallapoosa, whether they are landowners or not.  The Tallapoosa River has always been 

important, and only through our efforts do we believe that it will continue to be. 

In fact, the area surrounding the town of Wadley itself (where my family has resided for 

at least four generations before me) was developed on the west bank of the Tallapoosa River to 

take the best advantage of the power it could provide (reprint of LaGrange Reporter, 14 Aug. 

1908, as quoted in Taproots: An Historical Account of Southern Union State Junior College and 

Areas in Randolph County, October 1978).   In fact, the main thoroughfare of the town was 

changed when the location of the river bridge was moved in the 1920s.  The location of the 

bridge and its proximity to the river have always significantly influenced the town’s 

configuration and therefore, its residents. 

I am filing these anecdotal records on behalf of the following persons who for one reason 

or another either do not have an email address or who are intimidated by the submission process. 

Dana Chandler 

Wayne Cotney 

Ronnie Siskey and Nelson Hay 

Mike Smith 

John Carter Wilkins 
 

Dana Chandler  (This is a reprint of an article I wrote for the local newspaper this spring) 

Although most Randolph County residents are familiar with the river and its recreational 

uses, few of us may be aware of its historical and archaeological significance.  According to 

Dana Chandler of Tuskegee University who is an expert on the river and its history, “The 

Tallapoosa river system was home for Native Americans from Archaic (3000 to 1000 BCE) 

through Creek (1600 to 1830 CE) time periods.  Not only was the river a major transportation 

route, it also supplied an abundance of aquatic life to the communities.  Interestingly, there were 

over a hundred habitation sites located along the Big and Little Tallapoosa river systems.  

Furthermore, the natives relied on river mollusks as a staple and even developed a tool used for 
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opening them and extracting the meat.  Although these tools have been found in other locales, 

they are found in abundance throughout these river systems” (email communication, 2 March 

2020).  

 Chandler adds the Tallapoosa River was once the habitat for more species of mollusks 

than any other Alabama river.  Of course, many of these are now gone because of the 

inconsistent river flow, among other reasons. 

 Over 100 fish wiers (traps) were lost when the river was dammed, and now below the 

dam, the inconsistent release of water has led to other sites being washed away or covered, ones 

that were used during the prehistoric period. 

 During the historic period, the river was navigable up to a point at Malone, but now many 

crossing sites have been decimated.  These were all along the river.  

 The river banks have long been spots to find pottery shards and other Native American 

artifacts, but those sites are now almost gone, having been covered or washed away (personal 

communication, 1 March 2020).  

 We have a responsibility to preserve those sites that still exist and to record our 

experiences for those who come after us.  

Wayne Cotney 

 Wayne Cotney is another lifelong river who has fished from the Wadley bridge to the 

head of the backwater since 1954.  He has especially enjoyed fishing around Horseshoe Bend 

and the Frogeye/Bibby’s Ferry areas. He tells me that it breaks his heart to know how the river 

used to be and to see it now and how much it has changed just during his lifetime. 

 When he was a boy, he and his grandfather Bishop, neither of whom could swim, would 

use fish baskets.  There were always trees to hold on to, and trees that were small when he was a 

boy are now large trees, and some have even washed away.  He remembers fishing around 

Capp’s Island, so named for Capp Hodnett, a local farmer.  All that’s left are a few trees and a 

pile of rocks.   

 He remembers when the bridge was built at Horseshoe Bend and when folks kept boats 

tied to the banks up and down the river.  Fishing was a way of life—and a way of feeding one’s 

family—during those days.  Those days are long gone, for several reasons, including but not 

limited to erosion and “fast water” that comes from up the river. 

 Wayne knows and uses the 800 number to check the generation schedule.  However, he 

finds the information he obtains from the number to be quite inadequate, even downright 

incorrect.  For instance, he was fishing June 2 and 3, 2020, near Horseshoe Bend.  Checking the 

generation schedule, he learned the turbine would run from the morning of June 2 to 8 PM.  

According to Wayne, you seldom see big surges at Horseshoe Bend like the ones you see in 

Wadley, and if you do, it takes about 10 hours to reach the bend.  On June 2, the rushing water 

ran him and his companions out of the water.  They are experienced fishermen, and this water 

seemed to be more than what would have been released through generation. 
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 He has noticed during the past week (June 1-9) that the river banks are washing away, 

with water at flood stage for several days.  It appears that 25-50 feet of bank have eroded since 

last fall.   

 There was a sandbar below the Horseshoe Bend bridge that has all but disappeared, but 

for the past few months, it seems to be reappearing!  That is the enigma of the Tallapoosa River 

and its path.  This is just one person’s experiences with a river that has almost mythical 

significance to folks around here. 

Ronnie Siskey and Nelson Hay 

 Ronnie Siskey and his brother-in-law Nelson Hay live within sight of the river and have 

been fishing its waters for years.  Eating a mess of fish for supper that they pulled from the river 

in the afternoon was not unusual at all for their family.  They are familiar with the Tallapoosa 

River and fish “patterns.” 

I am directly quoting him: “I haven’t been able to fish all year.  The water won’t let me 

fish.  I can call and get the release schedule, but then I can’t go by it because it’s not reliable.  I 

used to be able to depend on it being accurate.  Not anymore.” 

Mike Smith 

Mike Smith, a resident of Wadley in his early 70s, has been raised and has lived on the 

river all of his life.  He inherited the property that his parents owned on the banks of the 

Tallapoosa just below the Wadley bridge, and he, too,  has seen the banks of the river gradually 

erode over the years, leaving trees uprooted or barely hanging onto the soil at the edge of the 

water that alternately rushes and meanders on its way to Horseshoe Bend.  He says that his 

biggest concern is the erosion that is eating away at the bank.  He lives within sight of Hutton 

Creek, which crosses Highway 22 just inside the Wadley city limits.  He has watched that creek 

fill with trees and silt to the point that it no longer flows as freely as it did when he was a boy. 

 His father, Charles Smith, was a fisherman who caught baskets of fish that were plentiful 

in the river during the 1950s and 60s.  According to Mike, his dad “caught lots of fish.  We gave 

them away, sold them, ate them, froze them.  There were always plenty of fish!” 

 Although Mike never fished as his father did, others were allowed to “put in” at their 

place for years.  However, no one does that anymore, just highlighting the issues that come with 

the fishing on the river these days.  It is not the relaxing activity that it once was. 

John Carter Wilkins 

 John Carter Wilkins is yet another lifelong Wadley resident who has lived on the river 

over half his life.  He has, of course, witnessed the erosion issues, but his concern is the mostly 

for the wildlife that no longer exists on his property. 

 In the past, he says that he could catch a mess of yellow cats, but now he is lucky if he 

catches one.  Bullfrogs used to be so plentiful that he could frog gig at night, but not he might see 

one frog if he goes out at night.  

 The land and the wildlife are no longer what they were.  To him, that is the greatest 

shame of all. 
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Chuck Denman 
1810 Oak Grove Road 
Titusville Florida 
32796

Regarding:Alabama Power Company relicensing for the Harris Hydroelectric 
Project (FERC No. 2628-065).

Harris Dam additional studies suggested

A general review of historical materials ie newspapers, and other records 
dealing with the proposals for constructing the Dam. Including comments 
and conditions provided in initial permitting. With the goal being to 
determine if the dam has achieved the original benefits expected. Perhaps 
a score card. 

A pre vs post Dam analysis of down stream impacts. Including 
flooding,erosion and habitat changes to flora and fauna. 

1.   Flooding :storm runoff model comparing 25,50 and 100 year 
24 hour storm events. 

2. Erosion  : utilizing available remote sensing materials to 
compare river channel and islands size and shape today and pre dam. 

3. Plants: utilize remote sensing materials to map flag grass  
and invasive plant communities to compare changes from pre Dam. 

4. Fisheries: review available materials from locals in the 
community, fish and game and other resources to determine what effect the 
Dam has had on down stream fish types and numbers. 
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6/2 HAT 3 meeting summary
APC Harris Relicensing <g2apchr@southernco.com>
Tue 6/16/2020 7:29 PM
To:  'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>
Bcc:  amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; chris.greene@dcnr.alabama.gov 
<chris.greene@dcnr.alabama.gov>; damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; 
evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>; keith.henderson@dcnr.alabama.gov 
<keith.henderson@dcnr.alabama.gov>; mike.holley@dcnr.alabama.gov <mike.holley@dcnr.alabama.gov>; 
steve.bryant@dcnr.alabama.gov <steve.bryant@dcnr.alabama.gov>; matthew.marshall@dcnr.alabama.gov 
<matthew.marshall@dcnr.alabama.gov>; todd.fobian@dcnr.alabama.gov <todd.fobian@dcnr.alabama.gov>; 
nathan.aycock@dcnr.alabama.gov <nathan.aycock@dcnr.alabama.gov>; ken.wills@jcdh.org <ken.wills@jcdh.org>; 
arsegars@southernco.com <arsegars@southernco.com>; ammcvica@southernco.com 
<ammcvica@southernco.com>; dkanders@southernco.com <dkanders@southernco.com>; 
jcarlee@southernco.com <jcarlee@southernco.com>; jefbaker@southernco.com <jefbaker@southernco.com>; 
kechandl@southernco.com <kechandl@southernco.com>; tlmills@southernco.com <tlmills@southernco.com>; 
cggoodma@southernco.com <cggoodma@southernco.com>; clowry@alabamarivers.org 
<clowry@alabamarivers.org>

1 attachments (388 KB)
2020-06-02 HAT 3 meeting summary.pdf; 

HAT 3,

Attached is a summary from our June 2nd HAT 3 meeting that provided an update on the Aquatic 
Resources study. This summary can also be found on the relicensing website: 
www.harrisrelicensing.com.

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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Harris Action Team 3 Meeting Summary  
June 2, 2020 

1:00 pm to 3:00 pm 
Conference Call 

 
Participants: 
See Attachment A 
 
Action Items:  

 Alabama Power will distribute the Draft Aquatic Resources Study Report to the HAT in 
July 2020. 

 
Meeting Summary: 
Angie Anderegg (Alabama Power) opened the meeting by introducing everyone and described 
the meeting purpose: for Auburn University to present its research to date and to inform the HAT 
of remaining work on the Aquatic Resources Study. Jason Moak (Kleinschmidt Associates) 
stated this meeting was intended to be held March 19, 2020 but was rescheduled due to COVID-
19. This study has two main components: 1) a desktop assessment of current and historic 
information to describe the broad range of effects of the Harris Project (Project); and 2)  Auburn 
University’s research, which includes a literature review of temperature requirements of the 
target fish species, historical water temperature data, fish community surveys, and bioenergetics 
modeling. 
 
Dennis Devries (Auburn University) summarized the first study objective and described the 
target species: Alabama Bass, Tallapoosa Bass, Redbreast Sunfish, and Channel Catfish. The 
Tallapoosa Bass was described several years ago and was formerly known as Redeye Bass in the 
study area1. There are not currently any temperature preference data available for Tallapoosa 
Bass. The Alabama Bass was also described several years ago and was split from Spotted Bass. 
Dennis stated that most of the available data are for Channel Catfish, but the majority of these 
data were gathered from ponds and aquaculture systems instead of moving water.  
 
Ehlana Stell (Auburn University) summarized the second study objective. Historical temperature 
data below Harris Dam was gathered from three sites: the Harris tailrace, Malone, and Wadley. 
There were no significant temperature differences between pre- and post-Green Plan. 
Temperatures at the three sites only differ significantly in the summer. Releases from Harris 
Dam can cause temperature decreases of about 4°C in the summer but only 1-2°C in the fall.  
 
Eli Lamb (Auburn University) summarized the third study objective. The fish community is 
being assessed at three sites downstream of Harris Dam (the Harris tailrace, Wadley, and 
Horseshoe Bend) and at one reference site (Lee’s Bridge on the upper Tallapoosa River). Eli 
described the four sites in terms of location (river kilometers from Harris Dam) and available 
habitat. Each site is sampled every other month by electrofishing, and all fish are transported 
back to the lab. Eli described the information gathered from both non-target and target species. 
Genetic information was also gathered from Alabama Bass and Tallapoosa Bass for 
identification. Eli showed all the species found at multiple sites and all species unique to each 
site. He stated that a new species is added to the list each time they sample, so this information is 

 
1 The study area is the Tallapoosa River from the Harris Dam downstream through Horseshoe Bend. 

R. L. Harris Hydroelectric Project 
FERC No. 2628 



constantly changing. The growth curves of Alabama Bass, Redbreast Sunfish, and Tallapoosa 
Bass were presented. This study objective is ongoing. 
 
Ehlana summarized the first part of the fourth study objective. Static respirometry is used to 
measure the standard metabolic rate. Fish are not swimming during static respirometry, and 
temperature is held constant. To date, trials have been conducted at 21°C. Swimming 
respirometry and performance work was also described, which will measure active metabolic 
rates. The critical swimming speed, or Ucrit, is being measured. Ucrit can be described as an 
assessment of the swimming abilities of fish using the time and velocity at which the fish 
becomes fatigued. Preliminary Ucrit data was presented. Alabama Bass showed the highest Ucrit 
values. Larger fish can typically swim faster at absolute speeds. Ehlana described VO2 as the 
metabolic rate during increases of speed; VO2 increases with increasing speed. Ehlana detailed 
the remaining static and swimming respirometry and performance work to be completed in 2020. 
 
Rusty Wright (Auburn University) summarized the second part of the fourth study objective. 
Rusty defined bioenergetics and stated that much of the energy gained from consumption is lost 
as metabolic waste and used for respiration and activity. A bioenergetics model can integrate all 
these factors to determine what energy is left for growth. The bioenergetics model is focusing on 
habitat effects on growth. Rusty described the components needed to run the bioenergetics 
model. Small fish have higher consumption and respiration rates per gram than large fish. 
Consumption increases as water temperature increases until conditions get too warm and 
consumption decreases. The bioenergetics model can help determine what temperatures could 
potentially provide the best growth (which is species specific). Growth data is being gathered 
from otoliths, and caloric density can be gathered from published literature. Currently there is no 
model for Tallapoosa Bass or Redbreast Sunfish so literature on similar species is being utilized. 
Previous Channel Catfish models have been constructed from specimens from lakes and ponds 
instead of lotic systems, so some additional information for that species must be gathered. Rusty 
noted that simulations will be run in the summer 2020. See presentation in Attachment A.  
 
There was a break for questions. Todd Fobian (Alabama Department of Conservation of Natural 
Resources (ADCNR)) asked if the Snail Bullhead identification was correct since that species 
has previously been described in Alabama as only existing in the Chattahoochee River. Eli 
replied that the identification is likely correct, and Dr. Carol Johnston of Auburn University has 
been sent these specimens to confirm identification. Todd also wanted to confirm the Skipjack 
Herring record. Eli stated that both Skipjack Herring and Blueback Herring have been confirmed 
by Dr. Johnston.  
 
Next, Donna Matthews (Tallapoosa River Heritage) asked if the model that Auburn is making 
could be used by other researchers and applied to other situations. Rusty said fish are being used 
from the Tallapoosa River specifically and this population may differ from other populations, but 
this model could be used in similar studies. Diets of fish in other populations may need to be 
adjusted, but the basic bioenergetics model should be applicable to other populations. Auburn 
University stated that bi-monthly sampling will continue through winter 2021 (February 2021); 
however, the minimum number of fish required for modeling will likely be acquired around 
August 2020. Eli will also be looking at tagging and tracking fish in the field to monitor their 
movement in the river. Sarah Salazar (Federal Energy Regulatory Commission (FERC)) 
reminded HAT 3 participants to check the schedule in the study plan if there is any confusion. 
Allan Creamer (FERC) asked how the bioenergetics information would be integrated into all the 
other study plans. Auburn University stated that the sampling in early 2021 will provide 



information on the fish community, but all the required information for the bioenergetics work 
will have already been gathered at that time. Allan asked if the data gathered in early 2021 will 
be added into the final model. Rusty said it is possible it could feed into the model, but they will 
likely have enough temperature, diet, and growth data to generate simulations. Angie added that 
ultimately, the results of this study will be summarized and added to the Preliminary Licensing 
Proposal. HAT meetings will be held to provide updates as each component of the study is 
completed.  
 
Martha Hunter (Alabama Rivers Alliance) asked if the 30-minute flushing cycle used in the static 
respirometry tests was the same length of time as the dam releases. Rusty said the chambers are 
just flushed to give fish fresh oxygenated water. That is the intermittent approach that allows 
multiple measurements on one fish. There is also a “pulse” flushing during the swimming tests to 
simulate the effect of a pulse of water released from the dam, that will be applied along with an 
exchange of cooler water (4-5 degrees C), simulating the actual environment below Harris Dam. 
The timing is more about how long it takes to get a good respirometry measurement and is not 
exactly mimicking the full variation in the river. Martha asked for clarification on whether this 
study will be mimicking what is happening in the Tallapoosa River. Ehlana said water is being 
exchanged for about 10-15 minutes to drop the temperature while maintaining a constant speed 
so the fish are subjected to a change in temperature but not a change in water velocity. Auburn 
University then monitors changes in the fish caused by changes in temperature, but there is no 
way to completely mimic the conditions of the Tallapoosa River and all the effects of Harris 
Dam operations.  
 
Sarah asked about the lack of information on the Tallapoosa Bass and the use of the Alabama 
Bass as a surrogate species. Is it a concern that there is not enough data on a lotic species? 
Auburn University stated it would be preferable to have a surrogate lotic species, but there are 
limitations on what can be used as a surrogate. Rusty said they are looking at temperature 
parameters in the literature and a surrogate with similar life histories is sufficient. Sarah asked if 
there were any other surrogate species to be considered as a lotic species. Dennis said these 
surrogate species were determined after discussion with Alabama Power and ADCNR. A closely 
related species is ideal, but there is not much physiological data on any Redeye Bass species.  
 
Donna asked if spawning and hatching data will be used in any capacity. Eli said they will be 
looking at some reproductive measures so they will be looking at gonads but will not be looking 
directly at spawning and hatching. Jason said as part of the desktop assessment, some spawning 
and recruitment literature was reviewed, so that portion of the Draft Aquatic Resources Study 
Report will have some information on those topics.  
 
In addition, Jimmy Traylor (downstream property owner) asked how the feeder creeks (i.e., 
tributaries on the Tallapoosa River) vary from the mainstem as far as species diversity. Ehlana 
said other researchers at Auburn University are looking at tributaries but all research for this 
study is being done in the mainstem of the Tallapoosa River. Rusty said in general, these 
tributaries may or may not have higher diversity. Jimmy noted that the fish population in the 
feeder creeks is much less than what it was since the dam was built. Jimmy also noted there is an 
overall reduction in bugs and frogs. He thinks it would be worth studying. Rusty agreed that 
there is a link between the mainstem of the Tallapoosa River and tributaries, but other variables 
have contributed to changes in the aquatic community, including development in the watershed. 
Jimmy said since construction of Harris Dam, the temperature difference between the creeks and 



the dams has reversed with cooler water now in the mainstem of the Tallapoosa River and 
warmer water in the tributaries.  
 
Next, Drew Morgan (stakeholder) asked if the study scope includes assessing the species above 
Harris Dam. Eli said that it is not within the scope of this study. Dennis noted there is not enough 
information, with just one upstream sampling site, to conclude that there is more diversity 
upstream. Jason said the desktop assessment includes both regulated and unregulated upstream 
portions of the mainstem of the Tallapoosa River. 
 
Jimmy asked if Elise Irwin (United States Geological Survey) would present data from the study 
she conducted prior to Harris relicensing. Angie stated that all available information, including 
Elise Irwin’s research, was included in the Summary of R. L. Harris Downstream Flow Adaptive 
Management and History Research (Appendix E), filed with the Preliminary Application 
Document (PAD) and this current study will compliment that work. Jimmy then asked who was 
doing a study on bugs. Angie replied that macroinvertebrate data was included in Appendix E of 
the PAD. Jason commented that the gut content analysis of collected fish will provide insight 
into which macroinvertebrates are being utilized for food.  
 
Jason stated that the next step is to release the Draft Aquatic Resources Study Report to the HAT 
in July 2020. Additional HAT 3 meetings will be held in the fall. Angie will schedule another 
HAT meeting once everyone has had time to review the Draft Aquatic Resources Study Report 
and the meeting summary and presentation will also be on the Harris relicensing website. Angie 
reminded everyone that any comments on the Initial Study Report and Draft study reports should 
be filed with FERC by June 11, 2020. 



 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A  
HARRIS ACTION TEAM 3 MEETING ATTENDEES 



Angie Anderegg – Alabama Power 
Dave Anderson – Alabama Power 
Jeff Baker – Alabama Power 
Evan Collins – United States Fish and Wildlife Service 
Jason Carlee – Alabama Power 
Keith Chandler – Alabama Power 
Allan Creamer – Federal Energy Regulatory Commission (FERC) 
Dennis Devries – Auburn University 
Colin Dinken – Kleinschmidt Associates 
Jeff Duncan – National Park Service 
Amanda Fleming – Kleinschmidt Associates 
Todd Fobian – Alabama Department of Conservation of Natural Resources 
Chris Goodman – Alabama Power 
Lisa Gordon – Environmental Protection Agency 
Martha Hunter – Alabama Rivers Alliance (ARA) 
Elise Irwin – United States Geological Survey 
Carol Knight – Downstream Property Owner 
Eli Lamb – Auburn University 
Donna Matthews – Tallapoosa River Heritage 
Lydia Mayo – Environmental Protection Agency 
Ashley McVicar – Alabama Power 
Tina Mills – Alabama Power 
Jason Moak – Kleinschmidt Associates 
Drew Morgan - Stakeholder 
Barry Morris – Lake Wedowee Property Owners Association 
Sarah Salazar – FERC 
Kelly Schaeffer – Kleinschmidt Associates 
Ehlana Stell – Auburn University 
Jimmy Traylor – Downstream Property Owner 
Jack West – ARA 
Russell Wright – Auburn University 
 
 



RE: 6/2 HAT 3 meeting summary
Anderegg, Angela Segars <ARSEGARS@southernco.com>
Wed 6/17/2020 1:52 PM
To:  APC Harris Relicensing <g2apchr@southernco.com>
Bcc:  amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; chris.greene@dcnr.alabama.gov 
<chris.greene@dcnr.alabama.gov>; damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; 
evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>; keith.henderson@dcnr.alabama.gov 
<keith.henderson@dcnr.alabama.gov>; mike.holley@dcnr.alabama.gov <mike.holley@dcnr.alabama.gov>; 
steve.bryant@dcnr.alabama.gov <steve.bryant@dcnr.alabama.gov>; matthew.marshall@dcnr.alabama.gov 
<matthew.marshall@dcnr.alabama.gov>; todd.fobian@dcnr.alabama.gov <todd.fobian@dcnr.alabama.gov>; 
nathan.aycock@dcnr.alabama.gov <nathan.aycock@dcnr.alabama.gov>; ken.wills@jcdh.org <ken.wills@jcdh.org>; 
arsegars@southernco.com <arsegars@southernco.com>; ammcvica@southernco.com 
<ammcvica@southernco.com>; dkanders@southernco.com <dkanders@southernco.com>; 
jcarlee@southernco.com <jcarlee@southernco.com>; jefbaker@southernco.com <jefbaker@southernco.com>; 
kechandl@southernco.com <kechandl@southernco.com>; tlmills@southernco.com <tlmills@southernco.com>; 
cggoodma@southernco.com <cggoodma@southernco.com>; clowry@alabamarivers.org 
<clowry@alabamarivers.org>
HAT 3,

I forgot to attach the presentation from the 6/2 meeting to the meeting summary. Both summary and 
presentation are now included on the website: www.harrisrelicensing.com.

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com

From: APC Harris Relicensing 
Sent: Tuesday, June 16, 2020 2:30 PM
To: 'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>
Subject: 6/2 HAT 3 meeting summary

HAT 3,

Attached is a summary from our June 2nd HAT 3 meeting that provided an update on the Aquatic 
Resources study. This summary can also be found on the relicensing website: 
www.harrisrelicensing.com.

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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600 North 18th Street 

Hydro Services 16N-8180 

Birmingham, AL  35203 

205 257 2251 tel 

arsegars@southernco.com 

July 10, 2020 

 

VIA ELECTRONIC FILING 

 

Project No. 2628-065 

R.L. Harris Hydroelectric Project 

Response to Initial Study Report (ISR) Disputes or Requests for Modifications of Study Plan 

 

Ms. Kimberly D. Bose 

Secretary 

Federal Energy Regulatory Commission 

888 First Street N. 

Washington, DC  20426 

 

Dear Secretary Bose, 

 

Alabama Power Company (Alabama Power) is the Federal Energy Regulatory Commission (FERC) 

licensee for the R.L. Harris Hydroelectric Project (Harris Project) (FERC No. 2628). On April 10, 2020, 

Alabama Power filed the Initial Study Report (ISR) along with six Draft Study Reports and two cultural 

resources documents. Alabama Power held the ISR Meeting with stakeholders and FERC on April 28, 

2020. On May 12, 2020, Alabama Power filed the ISR Meeting Summary. Comments on the ISR, draft 

reports, and ISR Meeting Summary were due on June 11, 2020. 

 

On June 10, 2020, FERC staff provided comments on the ISR and the ISR Meeting Summary.1 FERC 

requested that Alabama Power respond to specific comments by July 11, 2020. Attachment A of this filing 

includes Alabama Power’s responses to those questions for which FERC requested a July 11 response. 

 

Stakeholders and FERC provided three Additional Study Requests and two study modifications as part of 

comments on the ISR and ISR Meeting Summary. Two of the requested studies do not meet the criteria 

outlined in FERC’s regulations at 18 C.F.R. § 5.9(b) and 5.15 and/or address pre-project conditions. 

Although, the other study request meets FERC’s criteria, Alabama Power is not incorporating the study 

request into the relicensing process for the Harris Project. The complete response to these study requests 

is in Attachment B. 

 

FERC staff, Alabama Rivers Alliance (ARA)2, and the U.S. Environmental Protection Agency (EPA)3 also 

requested the inclusion of additional downstream flow release alternatives as modifications to Alabama 

 
1 Accession No. 20200610-3059. 

2 Accession No. 20200611-5114. 

3 Accession Nos. 20200612-5025 and 20200612-5079. 
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July 10, 2020 

Power’s existing Downstream Release Alternatives Study. Alabama Power’s response to the recommended 

modifications is also provided in Attachment B. 

 

Within preliminary comments on the Draft Water Quality Study Report as well as during the ISR Meeting 

and within comments on the ISR and ISR Meeting Summary, multiple stakeholders requested that Alabama 

Power continue monitoring water quality downstream of Harris Dam in 2020 and 2021. To collect dissolved 

oxygen and water temperature data in 2020, Alabama Power installed the continuous monitor on May 4, 

following the ISR meeting. The generation monitor was installed on June 1 to align with the monitoring 

season start date in the Water Quality Study Plan. Alabama Power also agrees to collect water quality data 

at both locations in 2021 (from March 1 – June 30, 2021 at the continuous monitor and June 1 – June 30, 

2021 at the generation monitor) to include in the final license application. 

 

The EPA recommended inclusion of water quality monitoring data with the Water Quality report. Alabama 

Power notes that the Draft Water Quality Study Report contains an appendix with the 2017 – 2019 water 

quality monitoring data, and the Final Water Quality Study Report will contain a similar appendix with the 

complete set of water quality monitoring data (including 2020). Any data collected in 2021 and after the 

Final Water Quality Study Report is provided will be included within the Final Licensing Proposal. 

 

Alabama Power reviewed FERC and stakeholder comments on the ISR and Draft Study Reports and will 

address all other comments in any Final Study Reports (filed in 2020 and 2021), the Updated Study Report 

(USR) (due April 10, 2021), or the Preliminary Licensing Proposal (PLP) (due on or before July 3, 2021). 

 

If there are any questions concerning this filing, please contact me at arsegars@southernco.com or 205-

257-2251. 

 

Sincerely, 

 
Angie Anderegg 

Harris Relicensing Project Manager 

 

 

Attachment A: Alabama Power’s Response to FERC’s June 10, 2020 Staff Comments on the Initial Study 

Report and Initial Study Report Meeting Summary for the R.L. Harris Hydroelectric Project 

Attachment B:  Alabama Power’s Response to Study Modifications and Additional Study Requests 

Following the May 12, 2020 Initial Study Report and Initial Study Report Meeting Summary 

for the R.L. Harris Hydroelectric Project 

 

cc: Harris Stakeholder List

20200710-5122 FERC PDF (Unofficial) 7/10/2020 2:25:37 PM



 

 

Attachment A 

 

Alabama Power’s Response to FERC’s June 10, 2020 Staff Comments on the Initial Study Report and 

Initial Study Report Meeting Summary for the R.L. Harris Hydroelectric Project
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FERC questions are presented in italic text and the specific information requested is highlighted in yellow; 

Alabama Power’s response follows. 

 

Draft Downstream Release Alternatives (Phase 1) Study Report 

 

Question #2: During the ISR Meeting, Alabama Power requested that stakeholders provide downstream 

flow alternatives for evaluation in the models developed during Phase 1 of the Downstream Release 

Alternatives Study. Stakeholders expressed concerns about their ability to propose flow alternatives 

without having the draft reports for the Aquatic Resources and Downstream Aquatic Habitat Studies, 

which are scheduled to be available in July 2020 and June 2020, respectively. It is our understanding that 

during Phase 2 of this study, Alabama Power would run stakeholder-proposed flow alternatives that may 

be provided with ISR comments, as well as additional flow alternatives that stakeholders may propose 

after the results for the Aquatic Resources and Downstream Aquatic Habitat Studies are available. Please 

clarify your intent by July 11, 2020, as part of your response to stakeholder comments on the ISR. 

 

Alabama Power Response: 
 

Alabama Power’s response to evaluating additional flow alternatives is discussed in Attachment B. 

 

Regarding the Aquatic Resources and Downstream Aquatic Habitat Studies, it is Alabama Power’s intent 

to provide stakeholders 30 days to review, provide comments, and recommend any additional flow 

analyses based on the information in the draft reports. It is also Alabama Power’s intent to meet with the 

Harris Action Teams (HATs) between Fall 2020 and Spring 2021 to present preliminary results, including 

the bioenergetics modeling, and obtain stakeholder input on additional analyses. 
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Question #5: Page 14 of the Draft Downstream Release Alternatives (Phase 1) Study Report includes a 

description of the HEC-ResSim model that was developed for the project. Harris Dam was modeled in 

HEC-ResSim with both a minimum release requirement and maximum constraint at the downstream gage 

at Wadley. The draft report states that the minimum release requirement is based on the flow at the 

upstream Heflin gage, which is located on the Tallapoosa River arm of Harris Reservoir and has 68 years 

of discharge records. Page 5 of the draft report indicates that there is also a gage (Newell) on the Little 

Tallapoosa River Arm of the reservoir, which has 45 years of discharge records. It appears that only the 

Heflin gage was used in developing the minimum release requirement. As part of your response to 

stakeholder comments on the ISR, please explain the rationale for basing the minimum releases in the 

HEC-ResSim model only on the flows at the Heflin gage and not also on the flows at the Newell gage. 

 

Alabama Power Response: 
 

The HEC-ResSim model bases the releases on the Green Plan, which specifies the use of the Heflin 

gage. During development of the Green Plan, the Heflin gage was considered the gage that best 

mimicked the unregulated, natural flow of the Tallapoosa River. Based on available information from 

stakeholder meetings in early 2000, the Newell gage was not considered. Stakeholders involved in the 

Green Plan development process did acknowledge that the Heflin gage excluded the flow from Little 

Tallapoosa River. 

 

Below is a brief summary of the recorded stakeholder discussions that reference the use of the Heflin 

gage. 

 

 5/21/2003 Stakeholder Meeting: Stan Cook (Alabama Department of Conservation and Natural 

Resources (ADCNR)) stated that the Heflin gage is being used to mimic natural events and that 

the “Big” Tallapoosa River better reflects a larger scale drainage. 

 8/4/2003 Stakeholder Meeting: Elise Irwin presents findings on the models indicate that the Heflin 

gage is a promising location. 

 11/3/2003 Stakeholder Meeting: Alabama Rivers Alliance (ARA) stated they wanted Alabama 

Power to evaluate use of a house turbine that would provide capabilities to duplicate the Heflin 

gage flows. During this meeting, it was mentioned that the Heflin gage does not include flows 

from the Little Tallapoosa River, and no one stated opposition to use of the Heflin gage. 

 1/1/2006 Stakeholder Meeting: Stakeholders commented that mimicking Heflin flows would allow 

for some natural variability of flow in the regulated part of the river. 
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Draft Erosion and Sedimentation Study Report 

 

Question #7: The Erosion and Sedimentation Study in the approved study plan states that Alabama 

Power would analyze its existing lake photography and Light Detection and Ranging (LIDAR) data using 

a geographic information system (GIS) to identify elevation or contour changes around the reservoir from 

historic conditions and quantify changes in lake surface area to estimate sedimentation rates and 

volumes within the reservoir. In addition, the approved study plan states that Alabama Power will verify 

and survey sedimentation areas for nuisance aquatic vegetation. According to the study schedule, 

Alabama Power will prepare the GIS overlay and maps from June through July 2019 and conduct field 

verification from fall 2019 through winter 2020. 

 

The Draft Erosion and Sedimentation Study Report does not include a comparison of reservoir contour 

changes from past conditions or the results of nuisance aquatic vegetation surveys. The report states that 

limited aerial imagery of the lake during winter draw down and historic LIDAR data for the reservoir did 

not allow for comparison to historic conditions and that Alabama Power will conduct nuisance aquatic 

vegetation surveys during the 2020 growing season. It is unclear why the existing aerial imagery and 

Alabama Power’s LIDAR data did not allow for comparison with past conditions or why the nuisance 

aquatic vegetation surveys will be conducted during the 2020 growing season instead of during the 

approved field verifications from fall 2019 to winter 2020. As part of your response to stakeholder 

comments on the ISR, please clarify what existing aerial imagery and LIDAR data was used and why it 

was not suitable for comparison with past conditions. 

 

Alabama Power Response: 
 

Alabama Power has 2007 and 2015 Light Detection and Ranging (LiDAR) data for Lake Harris that it will 

use to develop a comparison for the Final Erosion and Sedimentation Study Report. 

 

Ms. Donna Matthews proposed a new study of the Tallapoosa River downstream of Harris Dam to use 

historic images overlaid on current imagery to evaluate changes in the Tallapoosa River.1 Alabama 

Power’s response to this study request is addressed in Attachment B; however, Ms. Matthews noted in 

the ISR Meeting that she would share various images of the Tallapoosa River pre-Harris Dam and after 

construction. Alabama Power intends to facilitate obtaining copies of these images to provide to FERC for 

its use in addressing cumulative effects, as noted in FERC’s November 16, 2018 Scoping Document 2.2 

 

Regarding the nuisance aquatic vegetation component of the Erosion and Sedimentation study, the 

growing season is late spring into summer, which did not correspond with the fall 2019 to winter 2020 in 

the FERC-approved study plan schedule. Therefore, Alabama Power plans to conduct the nuisance 

aquatic vegetation survey in summer 2020. These results will be provided to HAT 2 participants as a 

technical memo to supplement the Draft Erosion and Sedimentation Study Report. 
  

 
1 Accession No. 20200612-5018. 

2 Accession No. 20181116-3065. 
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Question #9: (comment provided below includes only the information requested by FERC) As part of your 

response to stakeholder comments on the ISR, please provide: 

 

1) the maps and assessment of the availability of potentially suitable habitat within the project boundary 

for all of the T&E species on the official species list for the project; 

2) documentation of consultation with FWS regarding the species-specific criteria for determining which 

T&E species on the official species list will be surveyed in the field; 

3) a complete list of T&E species that will be surveyed during the 2nd study season as part of the T&E 

Species Study; and  

4) confirmation that Alabama Power will complete the field verification scheduled by September 2020. 

 

Alabama Power Response: 
 

1) The maps and assessment of the availability of potentially suitable habitat within the Harris Project 

Boundary were included in the draft Threatened and Endangered Species Desktop Assessment Report 

and were prepared based on available sources of information. Any maps and assessments of habitat 

suitability that could not be resolved in the desktop assessment will be included in the Final Threatened 

and Endangered Species Study Report. Alabama Power is actively consulting with U.S. Fish and Wildlife 

Service (USFWS) regarding Threatened and Endangered Species (T&E species) where existing 

information is insufficient to determine their presence/absence and habitat suitability. Alabama Power 

plans to continue to work with USFWS and the Alabama Natural Heritage Program (ANHP) to resolve 

questions about the species and perform field surveys as deemed appropriate. 

 

2) Alabama Power met with HAT 3 participants on August 27, 2019 to discuss species included in the 

Threatened and Endangered Species Study Plan. As a result of that meeting and based on 

recommendations from USFWS, Alabama Power conducted surveys for Finelined Pocketbook in the 

Tallapoosa River and Palezone Shiner in Little Coon Creek. Additional surveys for Finelined Pocketbook 

in tributaries to Lake Harris are ongoing and should be completed in Summer 2020. Alabama Power is 

consulting with the USFWS and ANHP to determine the need for additional surveys. If requested, 

Alabama Power may perform surveys for additional species and/or assessments to determine suitability 

of habitat that could not be resolved in the Threatened and Endangered Species Desktop Assessment. 

All consultation regarding this process will be included as an appendix to the Final Threatened and 

Endangered Species Study Report. 

 

3) Alabama Power plans to conduct additional surveys for Finelined Pocketbook in Summer 2020. Based 

on ongoing consultation with USFWS and with input from ANHP, Alabama Power may perform surveys 

for Price’s Potato Bean, White Fringeless Orchid, and Little Amphianthus (pool sprite) as well as 

assessments to determine if suitable habitat exists for Red-cockaded Woodpecker and Little 

Amphianthus. 

 

4) Alabama Power plans to complete field verifications by September 2020. 
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Question #10: To facilitate review of the existing shoreline land use classifications, please file larger scale 

maps of all the shoreline areas as a supplement to the Draft Project Lands Evaluation Report, as part of 

your response to stakeholder comments on the ISR. Please include land use classifications on the maps. 

In addition, if available, please file the GIS data layers of the existing and proposed shoreline land use 

classifications. 

 

Alabama Power Response: 
 

Included with this filing are the larger scale maps, including land classifications, and the GIS files of the 

existing and proposed shoreline land use classifications.
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Alabama Power received two recommendations to modify the existing FERC-approved studies and three 

Additional Study Requests. Alabama Power’s response to the study modifications and Additional Study 

Requests is discussed below. 

 

A. Modifications to Existing Studies 
 

1) FERC Question #3:1 “To facilitate modelling of downstream flow release alternatives, we recommend 

that Alabama Power run base flows of 150 cfs, 350 cfs, 600 cfs, and 800 cfs through its model for 

each of the three release scenarios (i.e., the Pre-Green Plan, the Green Plan, and the modified 

Green Plan flow release approach). The low-end flow of 150 cfs was proposed by Alabama Power as 

equivalent to the daily volume of three 10-minute Green Plan pulses. This flow also is about 15 

percent of the average annual flow at the United States Geological Survey’s flow gage (#02414500) 

on the Tallapoosa River at Wadley, Alabama, and represents “poor” to “fair” habitat conditions. We 

recommend 800 cfs as the upper end of the base flow modeling range because it represents “good” 

to “excellent” habitat and is nearly equivalent to the U.S. Fish and Wildlife Service’s Aquatic Base 

Flow guideline for the Tallapoosa River at the Wadley gage. The proposed base flows of 350 cfs and 

600 cfs cover the range between 150 cfs and 800 cfs.” 

 

2) ARA’s June 11, 2020 comments:2 “While reserving the right to request other release alternatives be 

considered once more information is made available to stakeholders, ARA proposes the following 

study modification request pursuant to 18 C.F.R. § 5.15(d) for additional flow scenarios be analyzed 

as part of the Downstream Release Alternatives Study: 

 

(i) A variation of the existing Green Plan where the Daily Volume Release is 100% of the 

prior day’s flow at the USGS Heflin stream gage, rather than the current 75%; 

 

(ii) A hybrid Green Plan that incorporates both a base minimum flow of 150 cfs and the 

pulsing laid out in the existing Green Plan release criteria; 

 

(iii) A constant but variable release that matches the flow at the USGS Wadley stream 

gage to the UGSG Heflin stream gage to mimic natural flow variability, and 

 

(iv) 300 cfs and 600 cfs minimum flows. 

 

Some of these flows, particularly items (iii) and (iv) may have been modeled internally by Licensee as 

part of the original adaptive management process; however, those models are not currently available 

as part of this relicensing. Studying a wider range of potential flows during the ILP could result in 

improved diversity and abundance of aquatic life and habitat, more recreation opportunities, 

decreased erosion and sedimentation, and gains in water quality.” 

 

 

 
1 Accession No. 20200610-3059. 

2 Accession No. 20200611-5114. 
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3) In its June 11, 2020 comments3, EPA “requests that the flow scenarios include the evaluation of an 

option including both the pulses of the Green Plan with a minimum flow, and a higher minimum flow. 

 

Alabama Power’s Response: 
 

Based on FERC, ARA, and EPA’s recommendation to modify the Downstream Release Alternatives 

study, Alabama Power will model the following additional downstream flow scenarios: 

 

 A variation of the existing Green Plan where the Daily Volume Release is 100% of the prior day’s 

flow at the USGS Heflin stream gage, rather than the current 75%; 

 A hybrid Green Plan that incorporates both a base minimum flow of 150 cfs and the pulsing laid 

out in the existing Green Plan release criteria; 

 300 cfs continuous minimum flow; 

 600 cfs continuous minimum flow; and a 

 800 cfs continuous minimum flow. 

 

These recommended flow release alternatives are in addition to Alabama Power’s release alternatives in 

the FERC-approved Study Plan that include: 

 

 Pre-Green Plan (peaking only; no pulsing or continuous minimum flow); 

 Green Plan (existing condition); 

 Modified Green Plan (changing the time of day in which the Green Plan pulses are released); and  

 150 cfs continuous minimum flow. 

 

Alabama Power has not included ARA’s recommended “constant but variable release that matches the 

flow at the USGS Wadley streamgage to the UGSG Heflin streamgage to mimic natural flow variability”, 

as an alternative to model. This alternative would eliminate peaking operations, which would significantly 

reduce or eliminate use of the Harris Project for voltage support and system reliability, including black 

start operations. Alabama Power regards this alternative as a complete change in Project operations 

(from peaking to run-of-river) that is not consistent with Project purposes.4 

 

Furthermore, the units are not capable of adjusting to the extent of simulating natural river flows. The flow 

through the Harris units varies only to the extent of changes in gross head (the difference between the 

forebay elevation and tailwater elevation) and the wicket gate opening. Small wicket gate openings lead 

to excessive pressure drops, which is the primary driver of cavitation5 initiation. The best way to minimize 

cavitation and its associated detrimental vibrations is to quickly move the wickets gates from a closed 

position to the best gate setting. The best gate setting is a permanent setting on the governor system to 

ensure that the control system will force a fast movement of the wicket gates through the “rough zone” to 

the best gate position thereby minimizing the time spent in the rough zone. The rough zone is an area on 

the operating curve where flows that are less than efficient gate cause increased vibrations in the turbine 

 
3 Accession Nos. 20200612-5025 and 20200612-5079. 

4 For additional explanation, see Alabama Power’s March 13, 2019 letter to FERC (Accession No. 20190313-5060). 

5 Cavitation is a phenomenon in which rapid changes of pressure in a liquid lead to the formation of small vapor-filled 
cavities in places where the pressure is relatively low. 

20200710-5122 FERC PDF (Unofficial) 7/10/2020 2:25:37 PM



 

 Page 3 Attachment B 

and cavitation along the low-pressure surfaces of the turbine runner. For these reasons, this is not a 

viable alternative. 

 

Alabama Power also declines FERC’s recommendation to study all of the continuous minimum flows 

combined with the Pre-Green Plan, Green Plan, and Modified Green Plan. Alabama Power asserts that 

modeling one combination of a continuous minimum flow AND pulsing (the hybrid Green Plan listed 

above) is adequate to determine the effect of this downstream release alternative on Project operations 

and other resources. The eight alternatives Alabama Power will model will provide sufficient information 

to evaluate the resources of interest, determine any downstream release proposal, and determine 

protection, mitigation, and enhancement (PM&E) measures to be incorporated into the new license for the 

Project.  

 

B. Proposed Additional Studies 
 

1) ARA proposed a new study for “Battery Storage Feasibility Study to Retain Full Peaking Capabilities 

While Mitigating Hydropeaking Impacts”. 

 

Alabama Power’s Response: 
 

While ARA’s additional study request appears to conform to FERC’s regulations and criteria for additional 

study requests, Alabama Power respectfully declines to complete this study for the Harris Project 

relicensing. Our reasons are provided below: 

 

a. ARA notes that there is a data gap around Project ramping rates. The Harris Project units are not 

capable of ramping; rather they were designed as peaking units to quickly react to electrical grid needs, 

and as such, the turbines were not designed to operate in a gradually loaded state—or restricted ramping 

rate—over an extended period of time. In fact, restricted ramping is avoided to prevent damage to 

hydroturbine machinery. When transitioning from spinning mode to generating mode, the wicket gates are 

opened over a period of approximately 45 seconds. One reason for this method of operating is so the 

turbine spends a minimal amount of time in the rough zone.  

 

b. The goal of this study, as outlined by ARA, is to determine whether a battery energy storage system 

(BESS) could be economically integrated at Harris. This technology is very new and there is no 

established methodology for integrating BESS at hydropower facilities. The cost of a BESS system with 

restricted hydraulic ramping is concerning because the cost must include not only the battery but also the 

cost of replacing both turbine runners and determining the extent of the effect on the balance of plant. 

Each unit at Harris makes approximately 60 megawatts (MW) at efficient gate. For an example, a 60 

MW/60-megawatt hour (MWhr), 1-hour duration, standalone battery including construction and 

installation, is estimated to cost $36M dollars.6 This battery would need to be sized to produce up to 60 

MW for one hour so that the full capacity of the turbine could be supplemented from battery power. The 

battery would need this capacity because ramping would essentially begin at zero MWs with a very small 

wicket gate opening and then gradually open over the period of one hour. A smaller MW battery would 

not be large enough to make up the lost MWs in a full ramping scenario. For example, if a 5 MW battery 

 
6 Fu, Remo and Margolis, “2018 U.S. Utility-Scale Photovoltaics-Plus-Energy Storage System Costs Benchmark”, 
National Renewable Energy Laboratory, NREL/TP-6A20-71714. 
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were used, the unit would have to ramp very quickly, within 30 to 45 seconds, to an output of 55 MW. The 

5 MW battery would then make up for the remaining power to reach the original power output of 60 MW. 

To be clear, a battery smaller than the unit’s power at efficient gate does not allow for full ramping 

because the unit must quickly be brought up to a point where the unit’s power plus the battery’s power 

equals 60 MW. 

 

The cost of $36M would be doubled to $72M since there are two units at Harris Dam and peaking 

requires the availability of both units. Additionally, this is a one-hour battery, so the unit(s) must be at 

efficient gate at one hour past the start of generation. If a longer ramping rate was desired, the battery 

would likely need to be even larger. The cost to upgrade the turbine runners in order to have a much 

wider operating range would also need to be considered. It is also important to note that it is 

undetermined, due to the site-specific conditions and the geometry of the water passages in the 

powerhouse, if a suitable turbine runner with a wide operating range can even be produced. 

 

c. While information and access to battery storage technology is increasing, as ARA notes, integrating 

BESS at hydropower projects is a relatively new field with no established methodology. This is especially 

true for the size of BESS needed to replace the full megawatt capacity at Harris. Furthermore, full-scale 

redesign of the existing turbines is not being considered by Alabama Power during this relicensing. 

 

For these reasons, Alabama Power declines this study proposal and contends that the downstream 

release alternatives study will provide information for Alabama Power and the stakeholders to effectively 

evaluate effects of downstream releases on Project resources (both on Lake Harris and in the Tallapoosa 

River below Harris Dam) and for Alabama Power to propose an operating scenario for the next license 

term. 

 

2) Pre-and Post-Dam Analysis of Downstream Impacts, including flooding, erosion, and habitat changes 

to flora and fauna. 

 

Alabama Power’s Response: 
 

Mr. Chuck Denman7 proposed that Alabama Power conduct an additional study that analyzes pre-dam 

and post-dam impacts on flooding, erosion, plants, and fisheries. This study request did not meet FERC’s 

criteria for an additional study; however, Alabama Power notes that many of the analyses requested by 

Mr. Denman are in fact occurring as part of the Harris relicensing. FERC does not require a licensee to 

evaluate pre-project conditions in a relicensing. In FERC’s “Guide to Understanding and Applying the 

Integrated Licensing Process Study Criteria” (2012), FERC notes that where information is being sought 

solely to look at historic effects, FERC staff will not require an applicant to reconstruct pre-project 

conditions, because that is not the baseline from which the FERC conducts its environmental analysis. 

The FERC’s choice of current environmental conditions as the baseline for environmental analysis in 

relicense cases was affirmed in American Rivers v. FERC, 187 F.3d 1007, amended and rehearing 

denied, 201 F.3d 1186 (9th Cir., 1999); Conservation Law Foundation v. FERC, 216 F.3d 41 (D. C. Cir. 

2000). 

 

 
7 Accession No 20200611-5174. 
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Alabama Power has consistently communicated and explained that it will use the 100-year flood event to 

model effects from a change in Harris Project operations on downstream resources. Alabama Power has 

also completed an erosion evaluation and is reviewing all stakeholder comments on lake and downstream 

erosion and sedimentation and will address those comments in the Final Erosion and Sedimentation 

Report. Alabama Power is also evaluating how changes to current Project operations may affect nuisance 

aquatic vegetation. Finally, Alabama Power has compiled a large amount of existing information on the 

Tallapoosa River fisheries community and is also conducting three studies investigating fish habitat, 

aquatic resources in the Tallapoosa River, and water quality and water temperature in both Lake Harris 

and in the Tallapoosa River. For these reasons, Alabama Power believes the issues raised by Mr. 

Denman are covered in the FERC-approved Study Plan and a new study is not warranted. 

 

3) A New Study of the Downstream River Using Historic Images Overlaid onto Current Imagery 

 

Alabama Power’s Response: 
 

Ms. Donna Matthews8 proposed that Alabama Power conduct a new study using GIS to compare historic 

imagery to current imagery to evaluate effects of releases downstream of Harris Dam. Ms. Matthews 

notes that existing data can be used and that Alabama Power can gather historic images and overlay 

them on current images to determine the effects of the dam on the river downstream. The primary 

purpose of this study is to address “significant and persistent concerns about erosion” in the Tallapoosa 

River downstream of Harris Dam. 

 

Alabama Power notes that while this study does not conform to FERC’s criteria for additional studies, 

Alabama Power is committed to evaluating erosion and sedimentation effects on Lake Harris and in the 

Tallapoosa River downstream of Harris Dam. Alabama Power is reviewing stakeholder comments on the 

Draft Erosion and Sedimentation Report and will address these comments in the Final Erosion and 

Sedimentation Report. Further, the FERC-approved Erosion and Sedimentation Study Plan provides 

adequate methodology to address erosion and sedimentation issues resulting from Harris Project 

operations. 

 

As noted above, FERC does not require licensees in the relicensing process to study pre-project 

conditions; however, Ms. Matthews volunteered in the April 28, 2020 ISR Meeting to provide images to 

Alabama Power that FERC may consider in conducting its cumulative effects analysis for soils and 

geologic resources, specifically erosion and sedimentation. Alabama Power intends to contact Ms. 

Matthews to obtain copies of these photos. 

 
8 Accession No. 20200611-5169. 
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Harris relicensing - response to ISR comments
APC Harris Relicensing <g2apchr@southernco.com>
Fri 7/10/2020 6:58 PM
To:  'harrisrelicensing@southernco.com' <harrisrelicensing@southernco.com>
Bcc:  1942jthompson420@gmail.com <1942jthompson420@gmail.com>; 9sling@charter.net 
<9sling@charter.net>; allan.creamer@ferc.gov <allan.creamer@ferc.gov>; alpeeple@southernco.com 
<alpeeple@southernco.com>; amanda.fleming@kleinschmidtgroup.com 
<amanda.fleming@kleinschmidtgroup.com>; amanda.mcbride@ahc.alabama.gov 
<amanda.mcbride@ahc.alabama.gov>; amccartn@blm.gov <amccartn@blm.gov>; ammcvica@southernco.com 
<ammcvica@southernco.com>; amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>; 
andrew.nix@dcnr.alabama.gov <andrew.nix@dcnr.alabama.gov>; arsegars@southernco.com 
<arsegars@southernco.com>; athall@fujifilm.com <athall@fujifilm.com>; aubie84@yahoo.com 
<aubie84@yahoo.com>; awhorton@corblu.com <awhorton@corblu.com>; bart_roby@msn.com 
<bart_roby@msn.com>; baxterchip@yahoo.com <baxterchip@yahoo.com>; bboozer6@gmail.com 
<bboozer6@gmail.com>; bdavis081942@gmail.com <bdavis081942@gmail.com>; beckyrainwater1@yahoo.com 
<beckyrainwater1@yahoo.com>; bill_pearson@fws.gov <bill_pearson@fws.gov>

1 attachments (143 KB)
2020-07-10 Response to ISR Comments.pdf; 

Harris relicensing stakeholders,

On April 10, 2020, Alabama Power filed the Initial Study Report (ISR) along with six Draft Study 
Reports and two cultural resources documents. Alabama Power held the ISR Meeting with 
stakeholders and FERC on April 28, 2020. On May 12, 2020, Alabama Power filed the ISR Meeting 
Summary. Comments on the ISR, draft reports, and ISR Meeting Summary were due on June 11, 2020.

Alabama filed a response to ISR comments with FERC today. The response is attached and can also be 
found on the relicensing website: www.harrisrelicensing.com under “Relicensing Documents.” Note 
that the larger scale maps requested by FERC can be found in the HAT 4 – Project Lands folder.

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com

Page 1 of 1
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HAT 3 - Aquatic Resources draft report

APC Harris Relicensing <g2apchr@southernco.com>
Tue 7/28/2020 8:55 PM

To:  APC Harris Relicensing <harrisrelicensing@southernco.com>
Bcc:  damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; lgallen@balch.com 
<lgallen@balch.com>; arsegars@southernco.com <arsegars@southernco.com>; dkanders@southernco.com 
<dkanders@southernco.com>; nathan.aycock@dcnr.alabama.gov <nathan.aycock@dcnr.alabama.gov>;
jefbaker@southernco.com <jefbaker@southernco.com>; steve.bryant@dcnr.alabama.gov 
<steve.bryant@dcnr.alabama.gov>; wmcampbell218@gmail.com <wmcampbell218@gmail.com>;
jcarlee@southernco.com <jcarlee@southernco.com>; kechandl@southernco.com <kechandl@southernco.com>;
kmo0025@auburn.edu <kmo0025@auburn.edu>; evan_collins@fws.gov <evan_collins@fws.gov>;
kate.cosnahan@kleinschmidtgroup.com <kate.cosnahan@kleinschmidtgroup.com>; allan.creamer@ferc.gov 
<allan.creamer@ferc.gov>; robinwaldrep@yahoo.com <robinwaldrep@yahoo.com>; decker.chris@epa.gov 
<decker.chris@epa.gov>; devridr@auburn.edu <devridr@auburn.edu>; colin.dinken@kleinschmidtgroup.com 
<colin.dinken@kleinschmidtgroup.com>; jeff_duncan@nps.gov <jeff_duncan@nps.gov>;
amanda.fleming@kleinschmidtgroup.com <amanda.fleming@kleinschmidtgroup.com>

HAT 3,

The draft Aquatic Resources report is available for your review on the Harris relicensing website in the 
HAT 3 folder (2020-07-28 Draft Aquatic Resources Study Report). It can also be found on FERC elibrary 
(Draft Report on FERC elibrary).

Please submit your comments on this draft report to Alabama Power at 
harrisrelicensing@southernco.com by August 28, 2020.

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com



 

 
 

 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, DC 20426 

August 10, 2020 

OFFICE OF ENERGY PROJECTS 

                  Project No. 2628-065 – Alabama 
R.L. Harris Hydroelectric Project 
Alabama Power Company 

 
VIA FERC Service 
 
Angie Anderegg 
Harris Relicensing Project Manager 
Alabama Power Company 
600 North 18th Street 
Birmingham, AL 35203 
 
Reference:  Determination on Requests for Study Modifications for the R.L. Harris 
Hydroelectric Project 
 
Dear Ms. Anderegg: 
 

Pursuant to 18 C.F.R. § 5.15 of the Commission’s regulations, this letter contains 
the determination on requests for modifications to the approved study plan for Alabama 
Power Company’s (Alabama Power) R.L. Harris Hydroelectric Project No. 2628 (Harris 
Project).  The determination is based on the study criteria set forth in sections 5.9(b) and 
5.15(d) and (e) of the Commission’s regulations, applicable law, Commission policy and 
practice, and Commission staff’s review of the record of information. 

Background 

Commission staff issued the study plan determination (SPD) for the Harris Project 
on April 12, 2019.  Alabama Power filed an initial study report (ISR) and associated draft 
study reports on April 10, 2020, held an ISR meeting on April 28, 2020, and filed an ISR 
meeting summary on May 12, 2020.  Comments on the ISR and meeting summary were 
filed by Commission staff on June 10, 2020, and by Alabama Department of 
Conservation and Natural Resources, Alabama Rivers Alliance, David Bishop, Dana 
Chandler, Wayne Cotney, Chuck Denman, Albert Eiland, Nelson Hay, Sharon Holland, 
Carol Knight, Joe Meigs, David Royster, Ronnie Siskey, Mike Smith, Michelle Waters, 
and John Carter Wilkins on June 11, 2020.  The Alabama Department of Environmental 
Management, the U.S. Environmental Protection Agency (EPA), and Donna Matthews 
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filed comments on June 12, 2020,1 and the National Park Service filed comments 
June 29, 2020.  Alabama Power filed reply comments on July 10, 2020. 

Comments 

Some of the comments received do not specifically request modifications to the 
approved study plan.  This determination does not address these types of comments, 
which include:  comments on the presentation of data and results; requests for additional 
information; disagreements on study results; recommendations for protection, mitigation, 
or enhancement measures; or issues that were previously addressed in either the 
November 16, 2018 Scoping Document 2 or the April 12, 2019 SPD. 

Study Plan Determination 

Pursuant to section 5.15(d) of the Commission’s regulations, any proposal to 
modify a required study must be accompanied by a showing of good cause, and must 
demonstrate that:  (1) the approved study was not conducted as provided for in the 
approved study plan, or (2) the study was conducted under anomalous environmental 
conditions or that environmental conditions have changed in a material way.  As 
specified in section 5.15(e), requests for new information gathering or studies must 
include a statement explaining:  (1) any material change in law or regulations applicable 
to the information request, (2) why the goals and objectives of the approved study could 
not be met with the approved study methodology, (3) why the request was not made 
earlier, (4) significant changes in the project proposal or that significant new information 
material to the study objectives has become available, and (5) why the new study request 
satisfies the study criteria in section 5.9(b). 

Alabama Power agreed with requests to modify its Water Quality Study, as 
discussed immediately below.  As indicated in Appendix A, two additional study 
modifications were requested, one of which Alabama Power partially agreed to and is 
required with staff modifications.  In addition, three new studies were requested, one of 
which is approved herein, with staff modifications.  The bases for modifying the study 
plan or approving new studies are explained in Appendix B (Requested Modifications to 
Approved Studies).  Commission staff considered all study plan criteria in section 5.9 of 

 
1  Alabama Department of Environmental Management (Alabama DEM) and 

Donna Matthews’ comments were filed on June 11, 2020, just after close of Commission 
business at 5:00 p.m. EST.  Section 385.2001(a)(2) of the Commission’s regulations 
provide that any filing received on a regular business day after close of Commission 
business is considered filed on the next regular business day.  Therefore, the comments 
by Alabama Department of Environmental Management and Donna Matthews are 
considered filed on the next regular business day, or June 12, 2020. 
 

20200810-3007 FERC PDF (Unofficial) 08/10/2020



3 
P-2628-065 
 

 

the Commission’s regulations; however, only the specific study criteria particularly 
relevant to the study in question are referenced in Appendix B. 

 Water Quality Study 

 The draft Water Quality Study Report includes measurements of dissolved oxygen 
concentration and water temperature at a generation monitor located in the Harris Dam 
tailrace (3 years of data) and at a continuous monitor located about 0.5 mile downstream 
from Harris Dam (1 year of data).  As requested by Alabama Rivers Alliance and other 
stakeholders, in its ISR reply comments,2 Alabama Power agrees to collect additional 
water quality data in 2020 and 2021.  Alabama Power provided a monitoring schedule for 
2021 but did not do so for 2020 other than to say that monitoring began on May 4, 2020.  
Because the approved study plan requires Alabama Power to monitor dissolved oxygen 
and water temperature through October 31, the 2020 monitoring period should extend 
until October 31, 2020. 

Threatened and Endangered Species Study 

As noted in staff’s comments on the ISR, the draft Threatened and Endangered 
(T&E) Species Study Report does not provide an assessment of T&E species populations 
and/or their habitats at the project, or a record of consultation with the U.S. Fish and 
Wildlife Service (FWS) regarding the need for field surveys for all of the species on the 
official T&E species list.3  In its reply comments, Alabama Power states that existing 
information is insufficient to determine some of the T&E species’ presence/absence and 
habitat suitability in the project area.  Alabama Power also states that it may conduct 
additional field surveys4 for T&E species and/or their potentially suitable habitat based 
on ongoing consultation with the FWS and Alabama Natural Heritage Program, and will 
provide documentation of this consultation in the Final T&E Species Report which will 
be filed in January 2021, per the approved study plan schedule filed on May 13, 2019. 

 
2  See Alabama Power’s July 10, 2020 Reply Comments at 2.  Alabama Power 

indicates that the continuous monitor was installed on May 4, 2020, and the tailrace 
monitor was installed on June 1, 2020. 

3  See the official list of T&E species within the Harris Project boundaries (i.e., at 
Lake Harris and Skyline), accessed on July 27, 2018, by staff using the FWS’s 
Information for Planning and Conservation website (https://ecos.fws.gov/ipac/) and filed 
on July 30, 2018. 

4  Alabama Power confirmed it would complete T&E species field verifications by 
September 2020, per the approved study plan schedule. 
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Requested Variances 

In the ISR, Alabama Power requests variances to the approved schedules for the 
Draft Recreation Evaluation Study Report and the Cultural Resources Study.5  
Specifically, Alabama Power proposes to file its Draft Recreation Evaluation Study 
Report in August 2020, instead of June 2020, to allow time to complete two new 
recreation surveys, a Tallapoosa River Downstream Landowner Survey and a Tallapoosa 
River Recreation User Survey.  Alabama Power also proposes to finalize the Area of 
Potential Effect (APE) for its Cultural Resources Study and file it with documentation of 
consultation in June 2020, which it did on June 29, 2020.  No stakeholders objected to the 
requested variances and these changes to the approved study schedule will not affect the 
overall relicensing schedule.  Therefore, the requested variances are approved. 

Please note that nothing in this determination is intended, in any way, to limit any 
agency’s proper exercise of its independent statutory authority to require additional 
studies. 

If you have any questions, please contact Sarah Salazar at sarah.salazar@ferc.gov 
or (202) 502-6863. 
 
 

Sincerely, 
 
 
         

 for 
Terry L. Turpin 
Director 
Office of Energy Projects 

 
 
Enclosures: Appendix A – Summary of determinations on requested modifications to 

approved studies and new study requests 

 
5  Alabama Power also requested a variance to the approved schedule for the 

Water Quality Study, proposing to submit its Clean Water Act section 401 water quality 
certification (certification) application to the Alabama DEM in April 2021, instead of as 
originally proposed in 2020.  Section 5.23(b) of the Commission’s regulations requires 
the application for certification to be submitted to the certifying agency within 60 days of 
issuance of the Ready for Environmental Analysis notice, which will occur post-filing.  
Accordingly, a variance for submitting the certification application prior to filing the 
license application is not needed. 
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Appendix B – Commission staff’s recommendations on requested 
modifications to approved studies and new study requests 
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APPENDIX A 
 

SUMMARY OF DETERMINATIONS ON REQUESTED MODIFICATIONS TO 
APPROVED STUDIES (see Appendix B for discussion) 

 

Study 
Recommending 

Entity Approved 

Approved 
with 

Modifications 
Not 

Required 
Requested Modifications to Approved Studies 

Downstream Release 
Alternatives Study 

Commission staff, 
Alabama Rivers 
Alliance, EPA 

 X  

Operating Curve 
Change Feasibility 
Analysis Study and 
Downstream Release 
Alternatives Study – 
Climate Change 
Assessment 

Donna Matthews   X 

New Study Requests 
Battery Storage 
Feasibility Study  

Alabama Rivers 
Alliance  X  

Pre-and Post-Dam 
Analysis of 
Downstream 
Impacts 

 
Chuck Denman 

   
X 

Study of the 
Downstream River 
Using Historic, Pre-
Dam Images 
Overlaid onto 
Current, Post-Dam 
Imagery 

 
Donna Matthews 

   
X 
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APPENDIX B 
 

STAFF RECOMMENDATIONS ON REQUESTED MODIFICATIONS TO 
APPROVED STUDIES AND NEW STUDY REQUESTS 

 
Downstream Release Alternatives Study 
 

Background 
 

Alabama Power designed and constructed the Harris Project, which began 
operation in 1983, as a peaking project.  Prior to 2005, Alabama Power, while operating 
in a peaking mode, would alternately generate electricity for part of the day, and store 
flow in the reservoir for the rest of the day.6  While storing flows, there would be no 
downstream flow releases into the Tallapoosa River other than a license required 
minimum release of 45 cubic feet per second (cfs), as measured at the United States 
Geological Survey (USGS) gage located 14 miles downstream at Wadley, Alabama. 

 
In 2005, Alabama Power voluntarily modified project operation to provide 

downstream pulse flow releases ranging from 15 minutes to 4 hours in length during non-
generation periods for the benefit of the aquatic community downstream (called “Green 
Plan”).  

 
The goal of the approved Downstream Release Alternatives Study is to evaluate 

the effects of the current Green Plan and the historic peaking operation, along with 
alternative downstream releases, on environmental and developmental resources affected 
by the project.  Throughout the study planning and implementation process, Alabama 
Power has requested that stakeholders provide alternative flow releases to model as part 
of the study.7 

 
Requested Study Modification 

 
The approved study plan requires Alabama Power to model four downstream 

release scenarios, including:  (1) current operation (the Green Plan); (2) the project’s 
historic peaking operation; (3) a modified Green Plan (i.e., modifying the time of day 
during which the pulses are released); and (4) a downstream continuous minimum flow 
of 150 cfs under a historic peaking operation scenario.  Based on the findings in the draft 
Downstream Release Alternatives Study Report, in comments on the ISR, Commission 

 
6  See Final Downstream Release Alternatives Study Report at 1. 
7  See Study Plan Meeting Summary in the Revised Study Plan filed on 

March 13, 2019; the ISR Meeting Summary filed on May 12, 2020; and Alabama 
Power’s ISR reply comments filed on July 10, 2020. 
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staff, the Environmental Protection Agency (EPA), and Alabama Rivers Alliance, request 
that Alabama Power evaluate additional downstream release alternatives.  Commission 
staff request that Alabama Power model continuous minimum flows of 150, 350, 600, 
and 800 cfs under the historic peaking, Green Plan, and modified Green Plan release 
scenarios.  EPA requests that Alabama Power evaluate:  (1) the Green Plan with 
minimum flows; and (2) continuous minimum flows higher than 150 cfs.  Alabama River 
Alliance requests Alabama Power evaluate the following downstream flow alternatives: 

 
1. a variation of the existing Green Plan where the Daily Volume Release is 

100 percent of the prior day’s flow at the upstream USGS Heflin stream gage 
(rather than the current 75 percent); 

2. a hybrid Green Plan that incorporates a downstream continuous minimum flow 
of 150 cfs; 

3. releases from the Harris Project that match flow at the downstream USGS 
Wadley stream gage to the USGS Heflin stream gage to mimic natural flow 
variability; and 

4. downstream continuous minimum flows of 300 and 600 cfs. 
 

Comments on Requested Study Modification 
 
 In Attachment B of its reply comments, Alabama Power proposes to model the 
following five downstream release alternative model runs, in addition to the required four 
initial alternative model runs, for a total of nine alternative model runs: 
 

1. a variation to the existing Green Plan where the Daily Volume Release is 
100 percent of the prior day’s flow at the USGS Heflin stream gage; 

2. a 150-cfs continuous minimum flow with Green Plan releases; 
3. a 300-cfs continuous minimum flow with historic peaking operation;8 
4. a 600-cfs continuous minimum flow with historic peaking; and 
5. an 800-cfs continuous minimum flow with historic peaking. 

 
Alabama Power does not propose to model Alabama Rivers Alliance’s requested 

alternative for a release from the Harris Project that mimics the natural flow variability in 
the Tallapoosa River.  Alabama Power states that such operation would significantly 
reduce or eliminate use of the project for peaking.  Moreover, Alabama Power states that 
the project’s units are not capable of adjusting, to the extent necessary, to simulate natural 

 
8  In the draft Downstream Release Alternatives Study Report, Alabama Power 

refers to the continuous minimum flow alternatives solely as minimum flows.  To 
eliminate confusion, we recommend Alabama Power define the minimum flow 
alternatives, with regard to the associated operational scenario (e.g., 150-cfs continuous 
minimum flow with Green Plan operation). 
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river flows.  Alabama Power also does not propose to model staff’s requested range of 
minimum flows with the Green Plan (except 150 cfs) or modified Green Plan releases 
(with any flow).  Alabama Power states that modeling one combination of a minimum 
flow (150 cfs) and Green Plan releases is adequate to determine the effect of this 
downstream release alternative on project resources. 
 

Discussion and Staff Recommendation 
 
 The purpose of the Green Plan releases is to reduce the effects of peaking 
operation on the aquatic community, including habitat, in the Tallapoosa River 
downstream from Harris Dam.  Monitoring conducted since initiation of the Green Plan 
in 2005 indicates that there has been an increase in shoal habitat availability, but the 
response by the fish community has been mixed (Irwin, 2019). 
 

Alabama Rivers Alliance’s request for a downstream release alternative, whereby 
releases from the Harris Project would mimic the Tallapoosa River’s natural flow 
variability, which could benefit the habitat and aquatic community downstream from 
Harris Dam, would require a change in project operation from peaking to run-of-river.  
As detailed by Alabama Power in its July 10, 2020, comments,9 the turbine-generator 
units at the Harris Project are designed to be operated at best gate and are not capable of 
adjusting to the extent necessary to simulate natural river flows (i.e., it is unable to 
operate in a run-of-river mode).  Operating the units in this manner would lead to 
cavitation, which would damage the units.  Therefore, operating the Harris Project to 
mimic the river’s natural flow variability under a run-of-river mode would likely require 
significant redesign and redevelopment of the project (e.g., structural modifications, 
intake redesign, turbine retrofits, etc.).  Because run-of-river operation is not feasible at 
the Harris Project without a major redesign and redevelopment of the project, we do not 
consider it to be a reasonable alternative for further consideration as part of our eventual 
environmental analysis.  Therefore, we do not recommend modifying the study to include 
a release alternative that mimics natural flow variability in the Tallapoosa River. 

 
With respect to the modified Green Plan releases requested by staff, we no longer 

recommend that Alabama Power model continuous minimum flows with this release 
strategy because, other than shifting the time of day of the releases, the release 
characteristics, model results, and environmental benefits would be the same as those for 
the continuous minimum flows and the Green Plan release strategy being modeled. 

 
As noted above, the current license requires Alabama Power to release flows from 

the project such that a 45-cfs minimum flow is provided at the downstream USGS 
Wadley streamflow gage.  Incrementally higher minimum flows (e.g., 150, 300, 600, and 

 
9  See Alabama Power’s July 10, 2020 comments, Attachment B, page 2. 
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800 cfs) would provide additional wetted width, which could improve habitat availability 
between pulsing releases.  Therefore, there is the potential for additional enhancement 
and protection that we will need to consider as part of our environmental analysis.  
Modeling a range of continuous minimum flows with the existing Green Plan releases 
would allow for an evaluation of flows that could improve downstream aquatic habitat.  
Therefore, in addition to the nine alternative model runs identified by Alabama Power,10 
we recommend Alabama Power model three additional continuous minimum flows with 
the Green Plan releases (i.e., 300, 600, and 800 cfs).11 
 
Operating Curve Change Feasibility Analysis Study and Downstream Release 
Alternatives Study – Climate Change Assessment 
 

Background 
 

The approved study plan includes two operations-related modeling studies:  an 
Operating Curve Change Feasibility Analysis Study and a Downstream Release 
Alternative Study.  The respective objectives of these approved studies are to:  
(1) evaluate proposed incremental increases to the winter rule curve for Harris Lake; and 
(2) evaluate the effects of the historic peaking, existing Green Plan, and alternative 
downstream release alternatives, on environmental and developmental resources affected 
by the project. 

 
Requested Study Modification 

 
Donna Matthews requests that the Operating Curve Change Feasibility Analysis 

and Downstream Release Alternative Studies be modified to include additional modeling 
of the effect of climate change on flows and Harris Project operation.  The additional 
modeling would use predictive data from climate change studies. 
 

Comments on Requested Study Modification 
 
 No comments were filed on this requested study modification. 
 

 
10  See Alabama Power’s July 10, 2020 Reply Comments at Appendix B, page 2. 
11  These flows were selected because they are consistent with those minimum 

flows selected by Alabama Power for their historic peaking model runs. 
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Discussion and Staff Recommendation 
 
 We are not aware of any available climate change model or assessment, including 
the climate change assessment referenced by Ms. Matthews,12 that would support, with 
any degree of accuracy and reliability, a prediction of water availability at the individual 
project level.  However, there is historical streamflow data available for the Tallapoosa 
River upstream of, and downstream from, the Harris Project.  This data can be used to 
evaluate whether climate change has resulted in any changes to hydrologic inputs over 
time at the project.  Therefore, we do not recommend modifying either the Operating 
Curve Change Feasibility Analysis Study or Downstream Release Alternative Study to 
include additional modeling using predictive data from climate change studies. 
  

 
12  Ms. Matthews references U.S. Department of Energy (2017), which was cited 

in EPA’s March 29, 2019 comments on Alabama Power’s Revised Study Plan. 
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STAFF RECOMMENDATIONS ON REQUESTED NEW STUDIES 
 

Battery Energy Storage Systems (BESS) Study 
 
Background 
 
Harris Lake is a storage reservoir in which flows are stored to supplement inflows 

from April through December.  The daily discharge from the project is based on a 
percentage of flows measured at the upstream USGS Heflin gage (i.e., the Green Plan 
calls for daily discharge to be at least 75 percent of flows at Heflin).  Hydropower is 
typically generated during hours when demand for electrical power is highest (i.e., peak 
energy), causing significant variations in downstream flows.  Daily hydropower releases 
from the dam vary from 0 cfs during off-peak periods to as much as 16,000 cfs, which is 
approximately best gate,13 or the maximum turbine discharge. 

 
The project has two turbine-generating units, rated at 67.5 megawatts (MW) each, 

which produce about 60 MW and have a hydraulic capacity of 8,000 cfs each at best gate 
opening.  Lake elevations can vary 0.5- to 1.5-feet during a 24-hour period as a result of 
daily peak releases.  Daily tailwater levels can vary significantly (up to 5 feet) because of 
peaking hydropower operations at Harris Dam, characterized by a rapid rise in 
downstream water levels immediately after generation is initiated, and a rapid fall in 
elevations as generation is ceased.  Except during high flow conditions when hydropower 
may be generated for more extended periods of time, this peaking power generation 
scenario with daily fluctuating downstream flows is repeated nearly every weekday.  
Under the voluntary Green Plan, environmental flows are released through the turbines 
daily for short periods of time (i.e., 15 minutes to 4 hours). 

 
Recommended New Study 
 
In its comments on the ISR, Alabama Rivers Alliance requests a new study titled 

“Battery Storage Feasibility Study to Retain Full Peaking Capabilities While Mitigating 
Hydropeaking Impacts.”  The goal of the study is to determine whether a battery energy 
storage system (BESS) could be economically integrated at Harris to mitigate the impacts 
of peaking, while retaining full system peaking capabilities.  Under such a scenario, the 
BESS would be used to provide power during peak demand periods, which would 

 
13  In its reply comments, Alabama Power notes that the best gate setting is a 

permanent setting on the governor system to ensure that the control system will force a 
fast movement of the wicket gates to the best gate position thereby minimizing the time 
spent in the rough zone (i.e., an area on the operating curve in which flows that are less 
than efficient gate cause increased vibrations in the turbine and cavitation along the low-
pressure surfaces of the turbine runner). 
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decrease the need for peak generation flow releases and reduce flow fluctuations 
downstream of the project.  The objectives of the study are to evaluate battery type and 
size configurations, costs, and ownership options, as well as technical barriers to 
implementing BESS.  The study would also assess how much operational flexibility 
could be provided by BESS and allow for more control of discharges downstream of the 
dam. 

 
Alabama Rivers Alliance acknowledges that BESS at hydropower projects is a 

new field with no established methodologies.  Alabama Rivers Alliance requests a 
desktop analysis to evaluate the feasibility of BESS at the Harris Project, including a 
preliminary cost/benefit analysis.  Alabama Rivers Alliance estimates the cost of this 
study would be $20,0000 to $30,000. 

 
Comments on the Study Request 
 
Alabama Power did not adopt this study because it believes the system would have 

a high cost and the turbines at Harris Dam are not designed to operate in a gradually 
loaded rate over an extended period.  Rather, the turbines are peaking units designed to 
quickly react to electrical grid needs.  Restricted ramping may be possible; however, it 
would require replacement of both turbine runners at a cost in addition to the cost of the 
batteries.  Alabama Power estimates the cost of one 60 MW-1-hour storage battery unit 
equivalent to the power of one turbine, would be $36,000,000.  A battery equivalent to 
the power of both turbines would be $72,000,000.  There would be additional cost for any 
necessary modification of the project turbine-generator units.  (Alabama Power did not 
provide an estimate for the cost of modifying/replacing the turbine runners.)  Alabama 
Power dismisses the feasibility of a smaller MW battery.  Alabama Power states that a 
smaller MW battery, i.e., 5 MW, would not be large enough to make up the lost power in 
full ramping mode.  A battery smaller than the turbine’s efficient gate would not allow for 
full ramping of that turbine. 

 
Discussion and Staff Recommendation 
 
We reviewed Alabama Power’s cost estimate for the installation of a BESS at the 

Harris Project.  Alabama Power’s cost of the battery is based on a 2018 National 
Renewable Energy Report which estimates the cost of a 60 MW, 1-hour reserve battery at 
$601/kWh, or about $36,0000,000 to be used in place of the MWs from one turbine at 
Harris (DOE, 2018).  This cost does not include any modifications to the turbine-
generator units, which would be necessary.  In addition, a battery with 4 hours reserve 
storage may be necessary, because the Harris Project can generate up to 4 hours in 
peaking mode.  The 2018 National Renewable Energy Report estimates the cost of a 
60 MW, 4-hour reserve battery at $380/kWh, or about $91,0000,000 to mirror the MW 
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from one unit at Harris.  This option would also require modification of the turbine 
runners at additional costs. 

 
The goal of Alabama Rivers Alliance’s study is to evaluate the feasibility of a 

storage system which could be economically implemented at the Harris Project.  Such a 
study would require evaluating not only the cost of installing the battery units, but also 
the potential benefits to both developmental and non-developmental resources.  Installing 
a BESS at the Harris Project has the potential to mitigate project effects on water levels in 
Harris Lake, and fluctuations in flows released downstream during peaking operations.  
Potential hydrologic changes could be achieved by spreading out the releases throughout 
the day/night rather than releasing most of flows during peak hours.  Assuming the same 
daily volume of flow is released, installing one 60-MW battery to provide an equivalent 
amount of the power provided by one turbine-generator unit could reduce daily 
fluctuations in Harris Lake by half.  Harris Lake water levels, which currently fluctuate 
up to 1.5 feet daily, could be reduced to 0.75 feet daily.  Downstream releases during 
peaking could be reduced from 16,000 cfs to 8,000 cfs, and the tailwater surface 
elevation could be reduced by 2.8 feet.14  To consider the environmental benefits 
potentially associated with such changes in hydrologic conditions described above, the 
changes in releases from the project would have to be considered in the context of 
Alabama Power’s approved Downstream Release Alternatives Study, which provides for 
identifying and evaluating Alternative Release scenarios. 

 
Sections 4(e) and 10(a) of the Federal Power Act require the Commission to give 

equal consideration to all uses of the waterway on which a project is located.  When 
reviewing a proposed action, the Commission must consider the environmental, 
recreational, fish and wildlife, and other non-developmental values of the project.  We 
currently have insufficient information to evaluate the potential environmental benefits of 
a BESS.  The cost of conducting the study, between $20,000 and $30,000, is relatively 
low and would provide information that does not already exist and is needed for our 
analysis. 

 
Alabama Rivers Alliance’s study methodology includes a description of 

operational flexibility associated with installing a range of battery sizes.  Alabama Power 
did not consider a smaller battery because of the operational limits of the existing 
turbines.  Alabama Power’s analysis should not be limited to the existing turbines but 
should also consider the feasibility and cost of modifying or replacing a turbine necessary 
to support operation of a smaller battery, which may be more cost-effective and provide 
some environmental benefits.  At minimum, the study should look at the costs and 

 
14  The tailwater elevation below Harris dam is 667.7 feet msl when two units are 

operating and 664.9 feet msl when one unit is operating, a difference of 2.8 feet. 
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environmental benefits of replacing one 60 MW unit, as discussed above, and at least one 
smaller battery and its associated changes in project releases. 

 
Alabama Rivers Alliance’s study methodology includes a survey of battery cost 

estimates based on public resources, future projections for battery costs, and potential 
incentives to offset battery cost.  Alabama Power used a 2018 Department of Energy 
Report which provides a reasonable methodology for estimating the cost of a technology 
which has not been widely implemented in hydropower.  The cost of batteries, however, 
is rapidly decreasing,15 and future projections in the cost of a battery should be 
considered in the cost analysis. 

In summary, we recommend that Alabama Power conduct a BESS Study, along 
with the Downstream Release Alternative Study.  The Downstream Release Alternative 
Study should be amended to include at least two new release alternatives:  (a) a 
50 percent reduction in peak releases associated with installing one 60 MW battery unit, 
and (b) a proportionately smaller reduction in peak releases associated with installing a 
smaller MW battery unit (i.e. 5, 10 or 20 MW battery).  Alabama Power should include in 
its cost estimates for installing a BESS any specific structural changes, any changes in 
turbine-generator units, and costs needed to implement each battery storage type.  
Finally, consistent with the Downstream Release Alternative Study Plan, Alabama Power 
should evaluate how each of these release alternatives (i.e., items (a) and (b) above) 
would affect recreation and aquatic resources in the project reservoir and downstream. 

 
Change Analyses:  Project Operation Effects on Environmental Resources in the 
Tallapoosa River Downstream from Harris Dam 
 

Background 
 

The purpose of the Erosion and Sedimentation Study relative to downstream 
resources is to identify problematic erosion sites and sedimentation areas on the 
Tallapoosa River downstream from Harris Dam as well as determine the likely causes.  
The plan calls for sites downstream of Harris Dam to be identified, including by 
stakeholders; documented by observation and video; and assessed for the location, extent, 
and potential causes of erosion or sedimentation.  As outlined in the approved study plan, 
during Phase 1 of the Operating Curve Change Feasibility Analysis Study, Alabama 
Power modeled the effect of increasing the winter elevation of Harris Lake by 1-, 2-, 3-, 
and 4-feet on the ability to provide flood control and downstream releases, among other 
operational parameters.  Information from the Erosion and Sedimentation Study will be 
used in Phase 2 of both the Downstream Release Alternatives Study and the Operating 

 
15  The National Energy Research Laboratory reports that since 2018, battery costs 

have been reduced by about 15 percent, with further decreases expected. 
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Curve Change Feasibility Analysis Study to assess the effects of potential changes in 
project operation on resources downstream from Harris Dam, including erosion and 
sedimentation in the Tallapoosa River. 

 
Recommended New Studies 
 
Pre-and Post-Dam Analysis of Downstream Impacts 

  
Chuck Denman requests a new study with the goal of analyzing pre-dam and post-

dam impacts on environmental resources downstream from Harris Dam, including 
flooding, erosion, and habitat changes to flora and fauna.  Specifically, Mr. Denman 
requests the following information: 

 
1. a storm runoff model comparing 25-, 50-, and 100-year 24-hour storm events. 
2. use of available remote sensing materials to identify erosion by comparing the 

current river channel and islands’ sizes and shapes with pre-dam conditions. 
3. use of remote sensing to map flag grass16 and invasive plant communities to 

compare changes from pre-dam conditions. 
4. review available materials from local individuals in the community, as well as 

fish and game and other resources to determine what effect the dam has had on 
downstream fish species and population sizes. 

 
Study of the Downstream River Using Historic, Pre-Dam Images Overlaid onto 

Current, Post-Dam Imagery 
 

Donna Matthews states that erosion is a significant and persistent concern that is 
problematic for landowners, flora, and fauna in and around the Tallapoosa River 
downstream from Harris Dam.  Ms. Matthews requests that Alabama Power use existing 
aerial imagery17 and other available data to analyze changes in erosion, fisheries, and 
other environmental resources downstream from Harris Dam.  As part of the study, Ms. 
Matthews requests that Alabama Power prepare a detailed geographic information system 
(GIS) map with existing information relating fish populations and other parameters in 
three dimensions (3D).  The 3D GIS map would display presence/absence of species 
along the river length and during different decades, where data are available.  Ms. 

 
16  Staff assumes that “flag grass” here refers to a non-native plant in the genus 

Acorus, such as Acorus calamus, given that the range of the native Acorus americanus, or 
“American sweetflag,” is northern United States and Canada (USDA, 2020). 

17  Ms. Matthews filed an image of the Tallapoosa River in the Harris Project area 
from 1942 and provided a source for obtaining additional existing aerial imagery of the 
project area from 1950, 1954, 1964, and 1973. 
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Matthews states that the results could be used to evaluate the potential effects of future 
changes to downstream flow patterns. 

 
Comments on the Study Requests 
 
Alabama Power indicates that it is conducting many of the requested analyses as 

part of the approved study plan, including evaluations of how existing operation affects, 
and alternative operations may affect, erosion and sedimentation, nuisance aquatic 
vegetation, fisheries/aquatic resources, and water quality in the Tallapoosa River 
downstream from Harris Dam.  Alabama Power also states that the approved Erosion and 
Sedimentation Study provides an adequate methodology to evaluate project-related 
effects on erosion and sedimentation downstream from Harris Dam.  To support the 
Commission’s cumulative effects analysis for soils and geologic resources (i.e., erosion 
and sedimentation), Alabama Power indicates that it intends to contact Ms. Matthews to 
obtain copies of the aerial images referenced in her study request and file them with the 
Commission.18 

 
Discussion and Staff Recommendation 
 
Mr. Denman and Ms. Matthews present their new study requests as collecting data 

on pre-dam conditions, which is not necessary with the context of the Commission’s 
environmental baseline (i.e., current conditions) for evaluating project effects during a 
relicensing proceeding and does not relate to the eventual proposed action, which is 
relicensing an existing hydroelectric project.19  The images of the project area that Ms. 
Matthews identifies were all taken prior to the construction and operation of the Harris 
Project.  Analysis of these images would not be helpful in evaluating project-related 
erosion. 

 
The flood analysis component of the Operating Curve Change Feasibility Analysis 

is intended to assess the effects of a large-scale flood, which could address some of the 
existing stormwater runoff and erosion issues that Mr. Denman identifies in his proposed 
study.  The Downstream Release Alternatives Study calls for Alabama Power to model 
potential changes in operational flow releases.  Modeling these potential operational 
scenarios will support an analysis of flow effects downstream of Harris Dam under a 
range of scenarios more effectively than additional modeling of smaller floods.  The 
100-year flood serves as a representative large flood for risk assessment and planning 
purposes.  Therefore, modeling the 100-year flood scenario is sufficient. 

 
18  See Alabama Power August 4, 2020 Memo. 
19  Am. Rivers v. FERC, 187 F.3d 1007, amended by and denying reh’g, 201 F.3d 

1186 (9th Cir. 1999); Conservation Law Found. v. FERC, 216 F.3d 41 (D. C. Cir. 2000). 
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The data collected as part of the approved studies, including the Downstream 

Release Alternatives Study, Erosion and Sedimentation Study, Aquatic Resource Study, 
and Downstream Aquatic Habitat Study, include much of the information that Mr. 
Denman and Ms. Matthews request with regard to current conditions.  The results of 
Phase 2 of the Downstream Release Alternatives Study that is being conducted currently 
(during the second study season, April 2020 through April 2021) will also provide 
information responsive to most of Mr. Denman and Ms. Mathews’ requests.  The 
information gained through the approved studies should be adequate to assess the effects 
of project operation on downstream resources, including erosion and sedimentation and 
related invasive species effects, fisheries, water quality and use, terrestrial resources, 
recreation, and cultural resources.  Therefore, we do not recommend that Alabama Power 
conduct Mr. Denman’s or Ms. Matthews’ requested new studies.  

20200810-3007 FERC PDF (Unofficial) 08/10/2020



 
P-2628-065 
 

B-14 
 

 

LITERATURE CITED 
 
Irwin, E.R., ed.  2019.  Adaptive management of flows from R.L. Harris Dam 

(Tallapoosa River, Alabama) – Stakeholder process and use of biological 
monitoring data for decision making:  U.S. Geological Survey, Open-File Report 
2019–1026.  93 p.  access at https://doi.org/10.3133/ofr20191026. 

 
(USDA) U.S. Department of Agriculture.  2020.  Plant Database, Plants Profiles:  Acorus 

americanus (Raf.) Raf. and Acorus calamus L.  Available at:  
https://plants.sc.egov.usda.gov/core/profile?symbol=ACAM and 
https://plants.sc.egov.usda.gov/core/profile?symbol=ACCA4, respectively.  
Accessed on July 31, 2020. 

 
(DOE) U.S. Department of Energy.  2018.  U.S. Utility-Scale Photovoltaics-Plus-Energy 

Storage System Costs Benchmark, DOE’s National Renewable Energy 
Laboratory, Technical Report NREL/TP-6A20-71714, November 2018. 

20200810-3007 FERC PDF (Unofficial) 08/10/2020

https://doi.org/10.3133/ofr20191026
https://plants.sc.egov.usda.gov/core/profile?symbol=ACAM
https://plants.sc.egov.usda.gov/core/profile?symbol=ACCA4


Document Content(s)

P-2628-065.PDF........................................................1-19

20200810-3007 FERC PDF (Unofficial) 08/10/2020



Determination on Study Modifications

APC Harris Relicensing <g2apchr@southernco.com>
Wed 8/12/2020 8:45 PM

To:  APC Harris Relicensing <harrisrelicensing@southernco.com>
Bcc:  1942jthompson420@gmail.com <1942jthompson420@gmail.com>; 9sling@charter.net 
<9sling@charter.net>; allan.creamer@ferc.gov <allan.creamer@ferc.gov>; alpeeple@southernco.com 
<alpeeple@southernco.com>; amanda.fleming@kleinschmidtgroup.com 
<amanda.fleming@kleinschmidtgroup.com>; amanda.mcbride@ahc.alabama.gov 
<amanda.mcbride@ahc.alabama.gov>; amccartn@blm.gov <amccartn@blm.gov>; ammcvica@southernco.com 
<ammcvica@southernco.com>; amy.silvano@dcnr.alabama.gov <amy.silvano@dcnr.alabama.gov>;
andrew.nix@dcnr.alabama.gov <andrew.nix@dcnr.alabama.gov>; arsegars@southernco.com 
<arsegars@southernco.com>; athall@fujifilm.com <athall@fujifilm.com>; aubie84@yahoo.com 
<aubie84@yahoo.com>; awhorton@corblu.com <awhorton@corblu.com>; bart_roby@msn.com 
<bart_roby@msn.com>; baxterchip@yahoo.com <baxterchip@yahoo.com>; bboozer6@gmail.com 
<bboozer6@gmail.com>; bdavis081942@gmail.com <bdavis081942@gmail.com>; beckyrainwater1@yahoo.com 
<beckyrainwater1@yahoo.com>; bill_pearson@fws.gov <bill_pearson@fws.gov>; blacklake20@gmail.com 
<blacklake20@gmail.com>; blm_es_inquiries@blm.gov <blm_es_inquiries@blm.gov>; bob.stone@smimail.net 
<bob.stone@smimail.net>; bradandsue795@gmail.com <bradandsue795@gmail.com>; bradfordt71@gmail.com 
<bradfordt71@gmail.com>; brian.atkins@adeca.alabama.gov <brian.atkins@adeca.alabama.gov>;
bruce.bradford@forestry.alabama.gov <bruce.bradford@forestry.alabama.gov>; bsmith0253@gmail.com 
<bsmith0253@gmail.com>; butchjackson60@gmail.com <butchjackson60@gmail.com>;
bwhaley@randolphcountyeda.com <bwhaley@randolphcountyeda.com>; carolbuggknight@hotmail.com 
<carolbuggknight@hotmail.com>; celestine.bryant@actribe.org <celestine.bryant@actribe.org>;
cengstrom@centurytel.net <cengstrom@centurytel.net>; ceo@jcchamber.com <ceo@jcchamber.com>;
cggoodma@southernco.com <cggoodma@southernco.com>; cgnav@uscg.mil <cgnav@uscg.mil>;
chad@cleburnecountychamber.com <chad@cleburnecountychamber.com>; chandlermary937@gmail.com 
<chandlermary937@gmail.com>; chiefknight2002@yahoo.com <chiefknight2002@yahoo.com>;
chimneycove@gmail.com <chimneycove@gmail.com>; chris.goodell@kleinschmidtgroup.com 
<chris.goodell@kleinschmidtgroup.com>; chris.greene@dcnr.alabama.gov <chris.greene@dcnr.alabama.gov>;
chris.smith@dcnr.alabama.gov <chris.smith@dcnr.alabama.gov>; chris@alaudubon.org <chris@alaudubon.org>;
chuckdenman@hotmail.com <chuckdenman@hotmail.com>; clark.maria@epa.gov <clark.maria@epa.gov>;
claychamber@gmail.com <claychamber@gmail.com>; clint.lloyd@auburn.edu <clint.lloyd@auburn.edu>;
cljohnson@adem.alabama.gov <cljohnson@adem.alabama.gov>; clowry@alabamarivers.org 
<clowry@alabamarivers.org>; cmnix@southernco.com <cmnix@southernco.com>; coetim@aol.com 
<coetim@aol.com>; colin.dinken@kleinschmidtgroup.com <colin.dinken@kleinschmidtgroup.com>;
cooper.jamal@epa.gov <cooper.jamal@epa.gov>; coty.brown@alea.gov <coty.brown@alea.gov>;
craig.litteken@usace.army.mil <craig.litteken@usace.army.mil>; crystal.davis@adeca.alabama.gov 
<crystal.davis@adeca.alabama.gov>; crystal.lakewedoweedocks@gmail.com 
<crystal.lakewedoweedocks@gmail.com>; crystal@hunterbend.com <crystal@hunterbend.com>;
dalerose120@yahoo.com <dalerose120@yahoo.com>; damon.abernethy@dcnr.alabama.gov 
<damon.abernethy@dcnr.alabama.gov>; dbronson@charter.net <dbronson@charter.net>;
dcnr.wffdirector@dcnr.alabama.gov <dcnr.wffdirector@dcnr.alabama.gov>; decker.chris@epa.gov 
<decker.chris@epa.gov>; devridr@auburn.edu <devridr@auburn.edu>; dfarr@randolphcountyalabama.gov 
<dfarr@randolphcountyalabama.gov>; dhayba@usgs.gov <dhayba@usgs.gov>; djmoore@adem.alabama.gov 
<djmoore@adem.alabama.gov>; dkanders@southernco.com <dkanders@southernco.com>;
dolmoore@southernco.com <dolmoore@southernco.com>; donnamat@aol.com <donnamat@aol.com>;
doug.deaton@dcnr.alabama.gov <doug.deaton@dcnr.alabama.gov>; dpreston@southernco.com 
<dpreston@southernco.com>; drheinzen@charter.net <drheinzen@charter.net>; ebt.drt@numail.org 
<ebt.drt@numail.org>; Eddie Plemons <eddieplemons@charter.net>; eilandfarm@aol.com 
<eilandfarm@aol.com>; el.brannon@yahoo.com <el.brannon@yahoo.com>; elizabeth-toombs@cherokee.org 
<elizabeth-toombs@cherokee.org>; emathews@aces.edu <emathews@aces.edu>; eric.sipes@ahc.alabama.gov 
<eric.sipes@ahc.alabama.gov>; evan.lawrence@dcnr.alabama.gov <evan.lawrence@dcnr.alabama.gov>;
evan_collins@fws.gov <evan_collins@fws.gov>; eveham75@gmail.com <eveham75@gmail.com>;



fal@adem.alabama.gov <fal@adem.alabama.gov>; fredcanoes@aol.com <fredcanoes@aol.com>;
gardenergirl04@yahoo.com <gardenergirl04@yahoo.com>; garyprice@centurytel.net <garyprice@centurytel.net>;
gene@wedoweelakehomes.com <gene@wedoweelakehomes.com>; georgettraylor@centurylink.net 
<georgettraylor@centurylink.net>; gerryknight77@gmail.com <gerryknight77@gmail.com>;
gfhorn@southernco.com <gfhorn@southernco.com>; gjobsis@americanrivers.org <gjobsis@americanrivers.org>;
gld@adem.alabama.gov <gld@adem.alabama.gov>; glea@wgsarrell.com <glea@wgsarrell.com>; gordon.lisa-
perras@epa.gov <gordon.lisa-perras@epa.gov>; goxford@centurylink.net <goxford@centurylink.net>;
granddadth@windstream.net <granddadth@windstream.net>; harry.merrill47@gmail.com 
<harry.merrill47@gmail.com>; helen.greer@att.net <helen.greer@att.net>;
henry.mealing@kleinschmidtgroup.com <henry.mealing@kleinschmidtgroup.com>; holliman.daniel@epa.gov 
<holliman.daniel@epa.gov>; info@aeconline.com <info@aeconline.com>; info@tunica.org <info@tunica.org>;
inspector_003@yahoo.com <inspector_003@yahoo.com>; irapar@centurytel.net <irapar@centurytel.net>;
irwiner@auburn.edu <irwiner@auburn.edu>; j35sullivan@blm.gov <j35sullivan@blm.gov>;
james.e.hathorn.jr@sam.usace.army.mil <james.e.hathorn.jr@sam.usace.army.mil>;
jason.moak@kleinschmidtgroup.com <jason.moak@kleinschmidtgroup.com>; jcandler7@yahoo.com 
<jcandler7@yahoo.com>; jcarlee@southernco.com <jcarlee@southernco.com>; jec22641@aol.com 
<jec22641@aol.com>; jeddins@achp.gov <jeddins@achp.gov>; jefbaker@southernco.com 
<jefbaker@southernco.com>; jeff_duncan@nps.gov <jeff_duncan@nps.gov>; jeff_powell@fws.gov 
<jeff_powell@fws.gov>; jennifer.l.jacobson@usace.army.mil <jennifer.l.jacobson@usace.army.mil>;
jennifer_grunewald@fws.gov <jennifer_grunewald@fws.gov>; jerrelshell@gmail.com <jerrelshell@gmail.com>;
jessecunningham@msn.com <jessecunningham@msn.com>; jfcrew@southernco.com <jfcrew@southernco.com>;
jhancock@balch.com <jhancock@balch.com>; jharjo@alabama-quassarte.org <jharjo@alabama-quassarte.org>;
jhaslbauer@adem.alabama.gov <jhaslbauer@adem.alabama.gov>; jhouser@osiny.org <jhouser@osiny.org>;
jkwdurham@gmail.com <jkwdurham@gmail.com>; jlowe@alabama-quassarte.org <jlowe@alabama-
quassarte.org>; jnyerby@southernco.com <jnyerby@southernco.com>; joan.e.zehrt@usace.army.mil 
<joan.e.zehrt@usace.army.mil>; john.free@psc.alabama.gov <john.free@psc.alabama.gov>;
johndiane@sbcglobal.net <johndiane@sbcglobal.net>; jonas.white@usace.army.mil 
<jonas.white@usace.army.mil>; josh.benefield@forestry.alabama.gov <josh.benefield@forestry.alabama.gov>;
jpsparrow@att.net <jpsparrow@att.net>; jsrasber@southernco.com <jsrasber@southernco.com>;
jthacker@southernco.com <jthacker@southernco.com>; jthroneberry@tnc.org <jthroneberry@tnc.org>;
judymcrealtor@gmail.com <judymcrealtor@gmail.com>; jwest@alabamarivers.org <jwest@alabamarivers.org>;
kajumba.ntale@epa.gov <kajumba.ntale@epa.gov>; karen.brunso@chickasaw.net <karen.brunso@chickasaw.net>;
kate.cosnahan@kleinschmidtgroup.com <kate.cosnahan@kleinschmidtgroup.com>; kcarleton@choctaw.org 
<kcarleton@choctaw.org>; kechandl@southernco.com <kechandl@southernco.com>;
keith.gauldin@dcnr.alabama.gov <keith.gauldin@dcnr.alabama.gov>; keith.henderson@dcnr.alabama.gov 
<keith.henderson@dcnr.alabama.gov>; kelly.schaeffer@kleinschmidtgroup.com 
<kelly.schaeffer@kleinschmidtgroup.com>; ken.wills@jcdh.org <ken.wills@jcdh.org>; kenbarnes01@yahoo.com 
<kenbarnes01@yahoo.com>; kenneth.boswell@adeca.alabama.gov <kenneth.boswell@adeca.alabama.gov>;
kmhunt@maxxsouth.net <kmhunt@maxxsouth.net>; kmo0025@auburn.edu <kmo0025@auburn.edu>;
kodom@southernco.com <kodom@southernco.com>; kpritchett@ukb-nsn.gov <kpritchett@ukb-nsn.gov>;
kristina.mullins@usace.army.mil <kristina.mullins@usace.army.mil>; lakewedoweedocks@gmail.com 
<lakewedoweedocks@gmail.com>; leeanne.wofford@ahc.alabama.gov <leeanne.wofford@ahc.alabama.gov>;
leon.m.cromartie@usace.army.mil <leon.m.cromartie@usace.army.mil>; leopoldo_miranda@fws.gov 
<leopoldo_miranda@fws.gov>; lewis.c.sumner@usace.army.mil <lewis.c.sumner@usace.army.mil>;
lgallen@balch.com <lgallen@balch.com>; lgarland68@aol.com <lgarland68@aol.com>;
lindastone2012@gmail.com <lindastone2012@gmail.com>; llangley@coushattatribela.org 
<llangley@coushattatribela.org>; lovvornt@randolphcountyalabama.gov 
<lovvornt@randolphcountyalabama.gov>; lswinsto@southernco.com <lswinsto@southernco.com>;
lth0002@auburn.edu <lth0002@auburn.edu>; mark@americanwhitewater.org <mark@americanwhitewater.org>;
matt.brooks@alea.gov <matt.brooks@alea.gov>; matthew.marshall@dcnr.alabama.gov 
<matthew.marshall@dcnr.alabama.gov>; mayo.lydia@epa.gov <mayo.lydia@epa.gov>; mcoker@southernco.com 
<mcoker@southernco.com>; mcw0061@aces.edu <mcw0061@aces.edu>; mdollar48@gmail.com 
<mdollar48@gmail.com>; meredith.h.ladart@usace.army.mil <meredith.h.ladart@usace.army.mil>;
mhpwedowee@gmail.com <mhpwedowee@gmail.com>; mhunter@alabamarivers.org 
<mhunter@alabamarivers.org>; michael.w.creswell@usace.army.mil <michael.w.creswell@usace.army.mil>;
midwaytreasures@bellsouth.net <midwaytreasures@bellsouth.net>; mike.holley@dcnr.alabama.gov 
<mike.holley@dcnr.alabama.gov>; mitchell.reid@tnc.org <mitchell.reid@tnc.org>; mlen@adem.alabama.gov 



<mlen@adem.alabama.gov>; mnedd@blm.gov <mnedd@blm.gov>; monte.terhaar@ferc.gov 
<monte.terhaar@ferc.gov>; mooretn@auburn.edu <mooretn@auburn.edu>; mprandolphwater@gmail.com 
<mprandolphwater@gmail.com>; nancyburnes@centurylink.net <nancyburnes@centurylink.net>;
nanferebee@juno.com <nanferebee@juno.com>; nathan.aycock@dcnr.alabama.gov 
<nathan.aycock@dcnr.alabama.gov>; orr.chauncey@epa.gov <orr.chauncey@epa.gov>; pace.wilber@noaa.gov 
<pace.wilber@noaa.gov>; partnersinfo@wwfus.org <partnersinfo@wwfus.org>; patti.powell@dcnr.alabama.gov 
<patti.powell@dcnr.alabama.gov>; patty@ten-o.com <patty@ten-o.com>; paul.trudine@gmail.com 
<paul.trudine@gmail.com>; ptrammell@reddyice.com <ptrammell@reddyice.com>; publicaffairs@doc.gov 
<publicaffairs@doc.gov>; rachel.mcnamara@ferc.gov <rachel.mcnamara@ferc.gov>; raebutler@mcn-nsn.gov 
<raebutler@mcn-nsn.gov>; rancococ@teleclipse.net <rancococ@teleclipse.net>; randall.b.harvey@usace.army.mil 
<randall.b.harvey@usace.army.mil>; randy@randyrogerslaw.com <randy@randyrogerslaw.com>;
randy@wedoweemarine.com <randy@wedoweemarine.com>; rbmorris222@gmail.com 
<rbmorris222@gmail.com>; rcodydeal@hotmail.com <rcodydeal@hotmail.com>; reuteem@auburn.edu 
<reuteem@auburn.edu>; richardburnes3@gmail.com <richardburnes3@gmail.com>;
rick.oates@forestry.alabama.gov <rick.oates@forestry.alabama.gov>; rickmcwhorter723@icloud.com 
<rickmcwhorter723@icloud.com>; rifraft2@aol.com <rifraft2@aol.com>; rjdavis8346@gmail.com 
<rjdavis8346@gmail.com>; robert.a.allen@usace.army.mil <robert.a.allen@usace.army.mil>;
robinwaldrep@yahoo.com <robinwaldrep@yahoo.com>; roger.mcneil@noaa.gov <roger.mcneil@noaa.gov>;
ron@lakewedowee.org <ron@lakewedowee.org>; rosoweka@mcn-nsn.gov <rosoweka@mcn-nsn.gov>;
russtown@nc-cherokee.com <russtown@nc-cherokee.com>; ryan.prince@forestry.alabama.gov 
<ryan.prince@forestry.alabama.gov>; sabrinawood@live.com <sabrinawood@live.com>; sandnfrench@gmail.com 
<sandnfrench@gmail.com>; sarah.salazar@ferc.gov <sarah.salazar@ferc.gov>; sbryan@pci-nsn.gov <sbryan@pci-
nsn.gov>; scsmith@southernco.com <scsmith@southernco.com>; section106@mcn-nsn.gov <section106@mcn-
nsn.gov>; sforehand@russelllands.com <sforehand@russelllands.com>; sgraham@southernco.com 
<sgraham@southernco.com>; sherry.bradley@adph.state.al.us <sherry.bradley@adph.state.al.us>;
sidney.hare@gmail.com <sidney.hare@gmail.com>; simsthe@aces.edu <simsthe@aces.edu>;
snelson@nelsonandco.com <snelson@nelsonandco.com>; sonjahollomon@gmail.com 
<sonjahollomon@gmail.com>; steve.bryant@dcnr.alabama.gov <steve.bryant@dcnr.alabama.gov>;
stewartjack12@bellsouth.net <stewartjack12@bellsouth.net>; straylor426@bellsouth.net 
<straylor426@bellsouth.net>; sueagnew52@yahoo.com <sueagnew52@yahoo.com>; tdadunaway@gmail.com 
<tdadunaway@gmail.com>; thpo@pci-nsn.gov <thpo@pci-nsn.gov>; thpo@tttown.org <thpo@tttown.org>;
timguffey@jcch.net <timguffey@jcch.net>; tlamberth@russelllands.com <tlamberth@russelllands.com>;
tlmills@southernco.com <tlmills@southernco.com>; todd.fobian@dcnr.alabama.gov 
<todd.fobian@dcnr.alabama.gov>; tom.diggs@ung.edu <tom.diggs@ung.edu>; tom.lettieri47@gmail.com 
<tom.lettieri47@gmail.com>; tom.littlepage@adeca.alabama.gov <tom.littlepage@adeca.alabama.gov>;
tpfreema@southernco.com <tpfreema@southernco.com>; trayjim@bellsouth.net <trayjim@bellsouth.net>;
triciastearns@gmail.com <triciastearns@gmail.com>; twstjohn@southernco.com <twstjohn@southernco.com>;
variscom506@gmail.com <variscom506@gmail.com>; walker.mary@epa.gov <walker.mary@epa.gov>;
william.puckett@swcc.alabama.gov <william.puckett@swcc.alabama.gov>; wmcampbell218@gmail.com 
<wmcampbell218@gmail.com>; wrighr2@aces.edu <wrighr2@aces.edu>; wsgardne@southernco.com 
<wsgardne@southernco.com>; wtanders@southernco.com <wtanders@southernco.com>

Harris relicensing stakeholders,

Yesterday FERC issue a determination on study modifications for the Harris Project. It can be found on 
FERC elibrary and on the Harris relicensing website (www.harrisrelicensing.com) in the Relicensing 
Documents folder.

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com
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APC Harris Relicensing

From: Jack West <jwest@alabamarivers.org>
Sent: Wednesday, August 26, 2020 1:57 PM
To: Anderegg, Angela Segars
Cc: APC Harris Relicensing
Subject: Re: Harris - Spawning Window Data

Hi Angie, 
 
Thank you for sharing the AMP history of spawning windows downstream. I'm glad to hear there will be more 
conversation on this topic in the next HAT 3 meeting and discussion of using spawning windows as a management tool. 
It originally took me a little while to discern the reservoir spawning windows APC coordinates with ADCNR from 
downstream spawning windows, so thank you for that clarification.  
 
Take care, 
 
On Tue, Aug 25, 2020 at 11:05 AM Anderegg, Angela Segars <ARSEGARS@southernco.com> wrote: 

Hi Jack,  

  

The only record we have of a request from someone in the AMP group for a downstream spawning window is from 
2006. It was a request from Elise Irwin for 10‐14 days in May with no generation (i.e. Green Plan pulses only); however, 
we were not able to implement it due to high inflows.  

  

In 2017, following several meetings with the AMP technical team (which consisted of USGS, Auburn, ADCNR, USFWS 
and Alabama Power), a 14‐day downstream spawning window in the spring was evaluated. Alabama Power limited 
operations for as long as possible to just the Green Plan pulses. However, the window could not be held due to the high 
reservoir inflows requiring additional water to be released.  

  

Since the topic of spawning windows will be of interest as we move forward in the process of evaluating release 
scenarios, we plan on dedicating some time to discuss it in detail at the next HAT 3 meeting in the fall of this year. At 
that meeting, we can discuss in more detail past efforts to provide spawning windows to determine their usefulness as 
a management option. 

  

Also, note that the spawning windows referenced in Appendix E of the PAD (Downstream Flow Adaptive Management 
History and Research), specifically Table 3‐1, are for lake level stabilization. At ADCNR’s request, Alabama Power 
voluntarily holds the reservoir elevation constant or slightly increasing to help with spawning in the reservoir. 

  

Thanks, 
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Angie Anderegg 

Hydro Services 

(205)257‐2251 

arsegars@southernco.com 

  

From: Jack West <jwest@alabamarivers.org>  
Sent: Wednesday, August 19, 2020 1:47 PM 
To: Anderegg, Angela Segars <ARSEGARS@southernco.com> 
Cc: APC Harris Relicensing <g2apchr@southernco.com> 
Subject: Harris ‐ Spawning Window Data 

  

 EXTERNAL MAIL: Caution Opening Links or Files  

Hi Angie,  

  

I hope you are doing well. Back during the ISR meeting in the spring, I asked a question about whether there is any 
available data on spawning windows during the Green Plan period (what years and seasons spawning windows were 
made available; how long they were held open; what flows were during those times; what were the overriding 
conditions in years where spawning windows were not made available). 

  

I looked back at the ISR Meeting Summary and saw that there is some data available, but I haven't been able to locate 
it in the PAD. I may just be looking in the wrong place. Or APC's Reservoir Management Group may have some helpful 
information that is not contained in the PAD. 

  

If you're able to help me locate the historical data about spawning windows during the Green Plan era, I 
would appreciate it.  

  

My best, 
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‐‐  

Jack West, Esq. 

Policy and Advocacy Director 

Alabama Rivers Alliance 

2014 6th Ave N, Suite 200 

Birmingham, AL 35203 

205‐322‐6395 

www.alabamarivers.org [alabamarivers.org] 

  

Celebrating more than 20 years of protecting Alabama's 132,000 miles of rivers and streams!  

 
 
 
‐‐  
Jack West, Esq. 
Policy and Advocacy Director 
Alabama Rivers Alliance 
2014 6th Ave N, Suite 200 
Birmingham, AL 35203 
205‐322‐6395 
www.alabamarivers.org [alabamarivers.org] 
 
Celebrating more than 20 years of protecting Alabama's 132,000 miles of rivers and streams!  
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APC Harris Relicensing

From: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov>
Sent: Friday, August 28, 2020 2:46 PM
To: APC Harris Relicensing
Cc: Greene, Chris; Marshall, Matthew; Anderegg, Angela Segars; Abernethy, Damon
Subject: ADCNR Comments on the Harris Project Initial Study Report (ISR) Draft Aquatic Resources Report for 

the R. L. Harris Hydroelectric Project (FERC No.  2628).
Attachments: Harris Project Initial Study Report (ISR) Draft Aquatic Resources Report_tbf_082820

_ADCNR_comments_Final.pdf

Good afternoon‐  
 
Attached please find our review comments on the Harris Project Initial Study Report (ISR) Draft Aquatic Resources 
Report for the R. L. Harris Hydroelectric Project (FERC No.  2628).  If you have any questions or concerns, please contact 
me.  Thank you for the opportunity to review this report. 
 
Todd Fobian 
Environmental Affairs Supervisor 
Alabama Wildlife and Freshwater Fisheries Division 
64 N. Union Street, Suite 551 
Montgomery, AL 36130 
Office: 334‐353‐7484 
Cell: 334‐850‐3798 
Todd.Fobian@dcnr.alabama.gov 
 

From: APC Harris Relicensing <g2apchr@southernco.com>  
Sent: Tuesday, July 28, 2020 3:56 PM 
To: APC Harris Relicensing <g2apchr@southernco.com> 
Subject: HAT 3 ‐ Aquatic Resources draft report 
 
HAT 3, 
 
The draft Aquatic Resources report is available for your review on the Harris relicensing website in the HAT 3 folder 
(2020‐07‐28 Draft Aquatic Resources Study Report). It can also be found on FERC elibrary (Draft Report on FERC 
elibrary). 
 
Please submit your comments on this draft report to Alabama Power at harrisrelicensing@southernco.com by August 
28, 2020. 
 
Thanks, 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
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August 28, 2020 

 

Ms. Kimberly D. Bose 

Secretary 

Federal Energy Regulatory Commission 

888 First Street, N.E. 

Washington, DC 20426 

 

RE: Comments on the Harris Project Initial Study Report (ISR) Draft Aquatic Resources 

Report for the R. L. Harris Hydroelectric Project (FERC No.  2628). 

 

Dear Ms. Bose: 

 

The Alabama Department of Natural Resources (ADCNR) Division of Wildlife and Freshwater 

Fisheries (WFF), has reviewed the Federal Energy Regulatory Commission (FERC) filed Harris 

Project Initial Study Report (ISR) Draft Aquatic Resources Report in regards to the relicensing of 

R.L. Harris Hydroelectric Project No. 2628 and submits the following comments and 

recommendations for your consideration:   

 

Draft Aquatic Resources Report 
    

• On page 2, section 1.1 Study Background of the Draft Aquatic Resources Report, it states “Alabama 

Power prepared this draft report to support the relicensing process and to fulfill the requirements 

of the FERC-approved Aquatic Resources Study Plan. The draft report is comprised of two 

components: 1) results of the desktop assessment used to compile the possible effects of dam 

operations and 2) progress and results to date of Auburn University’s research on the literature 

requirements of target species located in the Tallapoosa River below Harris Dam, an analysis of 

existing temperature data below Harris Dam, fish community sampling and evaluation, and 

respirometry tests and bioenergetics modeling of fish.” With some of the requirements from the 

FERC approved Aquatic Resources Study Plan completed and nearly half of the requirements 

remaining incomplete, it would be beneficial to provide a summary table or paragraph indicating 

which requirement components from the Study Plan are completed and which requirements will be 

provided in the Final Aquatic Resources Report. If modifications to any FERC approved Aquatic 

Resources Study Plan requirements were made, provide a notification and explanation in the report 

for the modifications.  If any of the requirements are provided in one of the other Study Reports, 

provide a reference to the material or add to the appendix of the report. The Study Plan indicates 

that the bioenergetics model requirement would be released April 2021 following the Draft Report 

and are excluded from the following list. Remaining FERC approved Aquatic Resources Study 

Plan requirements ADCNR identified include:   

STATE OF ALABAMA 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 

WILDLIFE AND FRESHWATER FISHERIES DIVISION 
 

64 North Union Street, Ste. 567 

P. O. Box 301456 

Montgomery, AL 36130-1456 
Phone: (334) 242-3465     Fax: (334) 242-3032 

www.outdooralabama.com 

 

The mission of the Wildlife and Freshwater Fisheries Division is to manage, 

protect, conserve, and enhance the wildlife and aquatic resources of Alabama 
for the sustainable benefit of the people of Alabama. 

CHARLES F. “CHUCK” SYKES 

 DIRECTOR 

 
CHRISTOPHER M. BLANKENSHIP 

COMMISSIONER 

 

KAY IVEY 

GOVERNOR 

 

EDWARD F. POOLOS 
DEPUTY COMMISSIONER 

 

FRED R. HARDERS 

ASSISTANT DIRECTOR 
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o Identify aquatic species and populations whose presence and/or sustainability within the 

Study Area may have been affected by the Harris Project. Describe the factors affecting 

their presence and sustainability. 

o Comparison of Temperature Data in Unregulated Portions of the Study Area (i.e., Newell 

and Heflin). 

o Results of the temperature data analysis will be compared to the temperature requirements 

of target species (see Section 4.2.1) to determine how those species may be affected by 

baseline operations. 

o Auburn University and Alabama Power will perform field sampling to characterize the 

current fishery in shallow water habitats in the Study Area. Wadable, shallow water 

habitats will be sampled using a standardized protocol known as the 30+2 method (O’Neil 

et al. 2006). Data from ADEM’s 2018 fish surveys in the Tallapoosa River may be used to 

supplement collections by Auburn University and Alabama Power. (If supplementing this 

data for shallow water sampling include data in the report or in an appendix and discuss 

results).  

o Deep and shallow fish survey sampling should include common metrics such as abundance, 

diversity, evenness, etc. and calculated for each study reach (Recommend a similar basin 

calibrated IBI calculation for comparison to previous studies (Bowen et al. 1996; O’Neil 

et al. 2006; Irwin 2019)). 

• Throughout the Draft Aquatic Resources Report, utilize one term to represent Harris Reservoir for 

consistency purposes (For example, different terms identified were, Harris Reservoir, Harris Lake, 

Lake Harris). In addition, when discussing unregulated sites make sure to specify if they are 

upstream or downstream of Harris Reservoir to assist with site orientation within the Tallapoosa 

River system.   

• On page 1, section 1.1 Study Background of the Draft Aquatic Resources Report, it states 

“Monitoring conducted since initiation of the Green Plan has indicated a positive fish community 

response and increased shoal habitat availability (Irwin et al. 2011); however, little information 

exists characterizing the extent that the Green Plan has enhanced the aquatic habitat from Harris 

Dam downstream through Horseshoe Bend.”  Recent reporting of fish community monitoring 

indicates that fish densities in the regulated river downstream of Harris Dam have been depressed 

when compared to unregulated sites (Irwin et al. 2019).  

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report, it states, 

“Three of these, Gulf Sturgeon (Acipenser oxyrinchus desotoi), Alabama Sturgeon (Scaphiryhnchus 

suttkusi), and Alabama Shad (Alosa alabamae) are considered extirpated from the TRB.” Change 

to “Three of these, Gulf Sturgeon (Acipenser oxyrinchus desotoi), Alabama Sturgeon 

(Scaphiryhnchus suttkusi), and Alabama Shad (Alosa alabamae) are hypothesized to be extirpated 

from the TRB due to dams on the Alabama River main stem restricting upstream migration and 

movement for spawning (Freeman et al. 2005). Ongoing studies by ADCNR are utilizing traditional 

collection methods in addition to environmental DNA detection to determine species status in the 

Mobile Basin.  This research will assist in determining the extent and potential for sturgeon and 

shad to pass through navigational locks.” For Alabama Sturgeon, USFWS concluded at the time of 

listing (74 FR 26488 26510; June 2, 2009) that the lower Coosa and Tallapoosa Rivers were not 

occupied at the time of listing. Results of recent collections of environmental DNA (eDNA) from 

water samples have detected the species in the Alabama River from below Robert F. Henry. 

Although most eDNA detections were from areas below the first passage barrier on the Alabama 

River (Claiborne lock and dam), there were eDNA detections past two passage barriers (Pfleger et 

al. 2016). The last specimen was collected from the Alabama River on April 3, 2007 (Rider et al. 

2011). Another specimen was observed below Robert F. Henry Lock and Dam on April 23, 2009; 

however, ADCNR biologists were unable to net the fish (Rider et al. 2010). Gulf Sturgeon at 

Claiborne Lock and Dam were detected both by eDNA and by sonic tag (Rider et al. 2016) and by 

eDNA below Robert F. Henry (Pfleger et al. 2016). Only two individuals of Alabama Shad have 

been caught in the Alabama River since impoundment, one in 1993 below Claiborne lock and dam 
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and one in 1995 below Miller’s Ferry lock and dam. The last specimen of Alabama Shad to be 

captured from the Coosa River was in 1966 (Boschung, 1992), and no Alabama Shad have been 

caught in the Tallapoosa River in the last decade (Freeman et al., 2001). Since 2010, the US Army 

Corps of Engineers in cooperation with ADCNR has been conducting voluntary conservation 

locking measures to provide potential fish passage during the spring spawning season at Claiborne 

and Millers Ferry lock and dam. The detection of Alabama and Gulf sturgeon eDNA above these 

hydro projects could indicate the potential for fish to pass through these navigation locks. If fish 

passage occurred at Robert F. Henry dam similarly to other lower lock and dams, sturgeon and shad 

could potentially gain access to the Lower TRB.  However, further study is needed to determine 

the correct path of passage and to what extent. 

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report, it states 

“An estimated 15 mussel species occur or have occurred within the TRB (Table 2-2).”  Johnson et 

al. (2002) results state, “Twenty unionid mussel species and one species of corbiculid clam, 

Corbicula fluminea, were collected within the Tallapoosa River drainage during this survey (Table 

1). This, combined with an additional 12 species that have been documented historically (Table 1) 

yields a total of 33 bivalve species.”  Williams et al. (2008), reports 36 total mussel taxa from the 

Tallapoosa River system (page 46, Table 4.2 of Williams et al. 2008).  In addition to these reports, 

The University of Michigan Museum online records database contain an Alabama Hickorynut 

(Obovaria unicolor) specimen (UMMZ 107539) record from the Tallapoosa River, Randolph 

County, B. Walker Collection, that is not included in Johnson et al. 1997 or Williams et al. 2008 

historical species list and should be added, pending current museum verification inquiry. Update 

the historical mussel species list, basin occurrence, and state/federal conservation status, 

accordingly in this summary section and Table 2-2. In addition to State Species of Greatest 

Conservation Need (GCN) status, provide if any species are state protected in Alabama Regulations 

2019-2020 Invertebrate Species Regulation 220_2_.98 handbook or are currently under review for 

federal listing by United States Fish and Wildlife Service (USFWS) with substantial 90 day 

findings. ADCNR has records of 40 mussel species based on current and historical records from 

the Tallapoosa River system (includes separating Alabama Orb (Cyclonaias asperata) and 

Tallapoosa Orb (Cyclonaias archeri) and adding O. unicolor) (Gangloff and Feminella 2007; 

Gangloff et al. 2009; Johnson 1997, Johnson et al. 2002; Singer and Gangloff  2011; Storey et al. 

2003; Williams et al. 2008). Change title to Freshwater Mussel Species of the Tallapoosa River 

Basin or add aquatic gastropods to Table 2-2 with no title change. If any mollusk surveys have been 

completed for the Threatened and Endangered Species Harris relicensing project, include and 

discuss results in the Final Aquatic Resources Report.  Tributaries and mainstem river sections 

surveyed for the project should indicate any mollusk reduction or loss of species presence and 

abundance observed compared to Johnson (1997) or other notable mollusk survey studies. ADCNR 

Natural Heritage Database includes records of Alabama Spike (Elliptio arca) from Sandy Creek an 

eastern tributary to the Middle Tallapoosa in 2002 (Singer and Gangloff 2011). This record should 

be included in the Final Aquatic Resources Report.     

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report it states, 

“One species, the Georgia Pigtoe (Pleurobema hanleyianum), is considered extirpated from the 

TRB.”  This information appears to be inaccurate, Johnson 1997; Johnson et al. 2002; Williams et 

al. 2008 and November 11, 2010 USFWS Georgia Pigtoe (Pleurobema hanleyianum) federal 

register listing (75 FR 67512 67550) do not include the Tallapoosa River as a known historical 

river system for Georgia Pigtoe. Two Pleurobema species with historical records in the Tallapoosa 

River system include Southern Clubshell (Pleurobema decisum) and Ovate Clubshell (Pleurobema 

perovatum). Provide a correction or information supporting historical records of Georgia Pigtoe 

(Pleurobema hanleyianum) in the Tallapoosa River system.  

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report, provide 

paragraph discussing aquatic gastropod species within the Tallapoosa River System.  In addition, 

provide a similar table to Table 2-2 for aquatic gastropods or add aquatic gastropods to Table 2-2.  
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Utilizing Johnson (1997) and ADCNR Natural Heritage Database records for this list in addition 

to any other recent studies or collections is recommended.  

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report it states, 

“An estimated nine crustacean species in the Upper and Middle TRB have been reported in 

ADCNR’s Natural Heritage Database (Table 2-3).”  Eleven species are reported in Johnson (1997).  

Include this study information and provide explanations for any discrepancies between the different 

numbers and species lists (basin location may account for variations). Update species lists 

accordingly to reflect findings.  In addition to State GCN status, provide if any species are state 

protected in Alabama Regulations 2019-2020 Invertebrate Species Regulation 220_2_.98 

handbook. 

• On page 7, Table 2-1 of the Draft Aquatic Resources Report add a sub basin occurrence column 

similar to the invertebrate species Tables 2-2 through 2-4 for consistency and further examination.  

For example, ADCNR is only aware of Lepisosteidae records in the lower Tallapoosa basin of the 

system. This information would be useful in a table format when evaluating Harris studies.  In 

addition, separating conservation status columns into federal conservation status (including 

currently under review for federal listing by USFWS with substantial 90-day findings), state GCN 

status and state protected in Alabama Regulations 2019-2020 Protected Nongame Species 

Regulation 220_2_.92 (a).  

• On page 7, Table 2-1 of the Draft Aquatic Resources Report add new species identified in the 

Auburn University fish sampling list from Appendix B page 7 Results Section. These additions 

include, Blueback Herring (Alosa aestivalis) and Snail Bullhead (Ameiurus brunneus). 

• On page 18, section 2.3.2, of the Draft Aquatic Resources Report, remove, “Unfortunately, 

widespread negative attitudes toward the…” and replace with “Evidence of anglers not harvesting 

small bass under 13 inches reduced the effect of the imposed limit” 

• On page 18, section 2.3.2, of the Draft Aquatic Resources Report, it states, “Black Crappie were 

found in large numbers in the Harris Reservoir and exhibited much better growth and size structure 

than crappie (Pomoxis spp.) in the river, which was attributed to more abundant habitat and forage 

availability in the reservoir (Hartline et al. 2018).” Provide where “in the river” is referring to. 

• On page 18, section 2.3.2, of the Draft Aquatic Resources Report, include a statement specifying 

that ADCNR standardized sampling includes only a few popular game species at Harris Reservoir.  

It is important to note that other popular fisheries exist in Harris Reservoir, such as Flathead Catfish 

(Pylodictis olivaris), Blue Catfish (Ictalurus furcatus), Channel Catfish (Ictalurus punctatus), 

Redear Sunfish (Lepomis microlophus), Bluegill Sunfish (Lepomis macrochirus), and White Bass 

(Morone chrysops). 

• On page 19, section 2.3.2, of the Draft Aquatic Resources Report, change “…stable or a slightly 

rising elevation for a period of 14 days to increase the spawning success of these species.” to 

“…stable or a slightly rising elevation for a period of 14 days to provide improved conditions for 

spawning and hatching success.” 

• On page 19, section 2.3.3, of the Draft Aquatic Resources Report, it states, “The following is a 

chronologically ordered synopsis of available information pertaining to aquatic resources in the 

Tallapoosa River downstream of Harris Dam.” This statement needs to be reworded to state, “The 

following is a chronologically ordered synopsis based on Alabama Power Company’s (APC) 

interpretation of selected relevant and historic information pertaining to aquatic resources in the 

Tallapoosa River System. Since the APC synopsis provided has not been through a scientific 

journal peer review process, there is a potential for bias or misinterpretation of the author(s) specific 

findings or conclusions.”  ADCNR has significant issues regarding how some of the studies were 

represented. In addition to an APC synopsis provided, if a peer-reviewed technical journal, master’s 

thesis, doctoral dissertation or unpublished report discussed in this section include abstracts, 

include in an appendix of the Final Aquatic Resources Report, similar to page 20 of section 4.0 

Publications in Appendix E, Volume 1 of the June 2018 R.L. Harris Hydroelectric Project Pre-

Application Document or within the report prior to the APC synopsis. We reserve the right to 

continue providing comments on the included synopses and provide additional sources of 
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information to include for consideration during the continued Final Aquatic Resources Report 

commenting and adaptive management plan process. 

• On page 21, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Travnicheck and Maceina (1994) APC synopsis, provide a few statements regarding details of 

which specific species of catostomid (suckers) decreased in relative abundance.   

• On page 21, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Johnson (1997) APC synopsis, add that in the Upper Tallapoosa tributaries Alabama Spike (Elliptio 

arca) was collected.   

• On page 22, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Johnson (1997) overview summary, “Southern Rainbow (Villosa iris)” should be changed to 

“Southern Rainbow (Villosa vibex)”. 

• On page 22, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Johnson (1997) APC synopsis, there are several aquatic gastropod species missing from this 

summary that are listed in the paper.  Update missing species provided in Johnson (1997). ADCNR 

has records of eight species of aquatic gastropods historically present in the TRB, minus Physella 

sp. species.  Physella taxonomy is currently undetermined. There could be one species or up to 

three species of Physella present in the TRB, pending further investigation. Rock Fossaria 

(Fossaria modicella) is now Galba modicella. Any Fossaria that were found in Johnson (1997) are 

recognized as G. modicella.  Pointed Campeloma (Campeloma decisum) does not occur in the 

Mobile Basin. Any Campeloma that were found in Johnson (1997) are recognized as Cylinder 

Campeloma (Campeloma regulare). Including specific tributary names of collections is 

recommended. 

• On page 23, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Freeman et al. (2001) APC synopsis, provide the ten species investigated in this study.  Include in 

the overview summary, that during summer, lower and more stable flows occurred at the regulated 

site which favored later spawning fish. Five of six species that spawn in the spring were less 

abundant at flow regulated sites compared to the upper unregulated sites.   

• On page 23, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Irwin and Belcher (1999) APC synopsis, include how many Flathead Catfish were tagged and 

stocked and additional potential causes for why no tagged Flathead Catfish were reported. 

• On page 24, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Sakaris (2006) APC synopsis, remove “surprisingly”.   

• On page 25, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Irwin et al. (2011) APC synopsis, provide IBI score overviews similar to Bowen et al. (1996) 

summary section. Remove one of the “be” after “Lipstick Darter may be be maintaining” and add 

Green Plan prior to “flow regulation” in this sentence. 

• On page 26, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Irwin et al. (2011) APC synopsis, reword, “…but Tallapoosa Darter seemed to be reproducing and 

faring well downstream of the dam.” excluding “seemed to be” and “faring well”.  

• On page 27, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Earley (2012) APC synopsis, it states, “Cortisol had no substantial effect of growth…”  It is 

important to remember that no substantial effect does not correlate to no effect.  Physiological 

stressors for both species showed altered stress response at the regulated site on the Tallapoosa 

River compared to the reference site.  This difference was possibly due to the non-natural flow 

regime measured at the regulated site.   

• On page 27, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Goar (2013) APC synopsis, rewrite overview to state, “Age-0 Redbreast Sunfish (Lepomis auratus) 

were collected at two regulated flow sites on the Tallapoosa River downstream of R.L. Harris Dam, 

at one unregulated flow site above Harris Reservoir, and an unregulated tributary stream of the 

Tallapoosa River downstream of R.L. Harris Dam.  Overall daily growth rate and incremental 

growth rate varied among years and was higher at regulated sites than unregulated sites, although 

overall model fit was modest.  Hatch frequency was higher and occurred earlier in unregulated sites 
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compared to hatching in regulated sections.  In laboratory experiments, results suggested that 

simulated high flows and decreased water temperatures similar to those measured on the regulated 

portion of the Tallapoosa River negatively affect daily growth rates and survival of Channel Catfish 

(Ictalurus punctatus) and Alabama Bass (Micropterus henshalli). Mortality was highest and daily 

growth lower in treatments with decreased water temperatures.  Older fish displayed higher daily 

growth rates and decreased mortality and were not as susceptible to the negative effects of 

simulated high flows and lower temperatures.  These data suggest that growth and survival may be 

impacted more by fluctuations in temperature than flow.”  

• On page 28, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Sammons et al. (2013) APC synopsis, include statement that the short lifespan of Tallapoosa Bass 

“may have hindered the ability of residual analysis to identify relationships between hydrology and 

recruitment of this species.” 

• On page 28, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Sammons et al. (2013) APC synopsis, regarding rainfall and flows, Sammons et al. (2013) stated 

based on observations during sampling “that catch rates of age-0 fish of all three species was higher 

in the lower and upper reaches than in the middle reach, indicating that recruitment at the 

population-level is likely impacted in the middle reach.” 

• On page 29, Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, Gerken 

(2015) APC synopsis, provide the ten species investigated in this study.  Include in the overview 

summary, that HPUE was positively correlated to water temperature and negatively correlated to 

discharge for eight species of fish.  Add that surveyed anglers targeted catfishes and black basses 

and reported catch rates of 2.0 fish per hour.   

• On page 30, Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, Kennedy 

(2015) APC synopsis, include that a total of 50 fish species were collected over the 22 sites 

sampled.  Of these 50 species, 13 species were collected with a high enough frequency that 

permitted further analyses.  

• On page 32, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Irwin (2019) APC synopsis, provide IBI score overviews similar to Bowen et al. (1996) summary 

section. Note differences in metrics between studies. 

• On page 33, Table 2-5 Summary of Findings from Studies in the Tallapoosa River Below Harris 

Dam, it should be noted that the findings are based on the interpretation of APC.  Including the 

individual abstracts of the actual research reports would eliminate any potential bias and the 

possibility of misinterpreting the study results.      

• On page 33, Table 2-5 of the Draft Aquatic Resources Report, delete or rewrite table summary with 

major revisions. The majority of the brief summaries provided are either insufficient, incomplete 

and/or are not all inclusive of the research results or conclusions.   Findings should point the reader 

to the actual research abstracts, which should also be included in this report.   

• On page 35, 2.4 Summary section of the Draft Aquatic Resources Report, rewrite the first 

paragraph, accordingly, based on new species numbers and analysis after implementing ADCNR 

comments above. We recommend providing a more detailed summary of which specific aquatic 

species and populations (faunal shift changes) whose presence and/or sustainability within the 

Study Area have increased, decreased or remained stable since operation of the Harris Project and 

voluntary Green Plan implementation.  

• On page 35, 2.4 Summary section of the Draft Aquatic Resources Report, it states, “ In the spring, 

Alabama Power coordinates with ADCNR to maintain Harris Reservoir at a stable or slightly rise 

in elevation for a two-week period to increase spawning success of sport fish species, including 

Largemouth Bass, Alabama Bass, and Black Crappie.” Add “in the Harris Reservoir” after 

“Crappie”. ADCNR appreciates this voluntary coordinated effort with APC to improve spawning 

success of sport fish species in the reservoir. It is great example of how stable spawning periods 

can be crucial to sport fish management and how cooperation among stakeholders can contribute 

to targeted natural resource positive outcomes. 
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• On page 37, section 3.2.1 of the Draft Aquatic Resources Report, it states, “There is little existing 

temperature data on the recently described Tallapoosa Bass and Alabama Bass species. Spotted 

Bass data are being gathered as a surrogate to Alabama Bass data since the two species are very 

closely related.” If no specific data is obtained regarding temperature data for the Tallapoosa Bass, 

in addition to the information obtained on Alabama Bass, ADCNR recommends including as 

supplement, available temperature requirements of Redeye Bass (Micropterus coosae) and Shoal 

Bass (Micropterus cataractae).  Auburn University has the perfect opportunity to study, and publish 

temperature requirements for Tallapoosa Bass, if there is nothing in the literature to use. Trying to 

use “similar” species may not be accurate for the bioenergetics modeling trials. 

• On page 38, section 3.2.2 of the Draft Aquatic Resources Report, it states, “Daily fluctuations of 

10 °C were rare during both Pre-Green Plan and Green Plan operations. Overall, releases from 

Harris Dam could cause temperature decreases of 4 °C in the summer and 1-2 °C in the fall (see 

June 2, 2020 HAT 3 meeting summary in Attachment 2).” Specify what percentage of time yearly, 

monthly, daily and hourly, 2, 4, 6, 8 and 10 °C, changes occurred.  Provide the time frame 

temperature changes described, are referring to in the text.  For water temperature data, maximum 

and minimum values, and how long those values persist (hours) would better explain the fluctuation 

in temperature changes occurring in a regulated and unregulated river reaches. Providing detailed 

reporting of minimum and maximum values at hourly intervals especially when water temperatures 

reach critical spawning ranges (15-25°C) in the spring, is important to fully understand what is 

occurring to aquatic resources (See July 31, 2020, ADCNR page 18, section 3.2.4 Water 

Temperature of Draft Downstream Aquatic Habitat Report comments on temperature change). 

Provide mean, median, minimum and maximum hourly water temperature fluctuations in this 

section.  A comparison of hourly changes between unregulated and regulated reaches will be critical 

in evaluating temperature impacts to natural resources.  

• On page 38, section 3.2.2 of the Draft Aquatic Resources Report, it states, “A direct comparison of 

temperatures between unregulated and regulated reaches will be included in the Final Aquatic 

Resources Study Report in April 2021”. Explain why the unregulated temperature evaluation was 

not included in the Draft Aquatic Resources Report. In addition, this section indicates that 

temperature is less variable in the tailrace than at Wadley.  The tailrace should theoretically receive 

the coldest and largest amount of discharge. Provide verification of this result and include an 

explanation of potential causes for this variation as you proceed further downstream of the 

discharge.   

• On page 38, section 3.2.3 of the Draft Aquatic Resources Report, it is unclear if this fish population 

includes shallow water habitat or only deep-water habitat analysis. The methods describe deep 

water sampling methods only. Specify which sites are shallow water and which are deep water. If 

any of ADEM’s 2018 fish surveys in the Tallapoosa River will be used to supplement collections 

by Auburn University and Alabama Power, include data in the report or in an appendix and discuss 

results. Provide deep and shallow fish survey sampling metrics such as numbers of each species 

collected, abundance, diversity, evenness, etc. and calculate for each study reach (Recommend a 

similar basin calibrated IBI calculation for comparison to previous studies (Bowen et al. 1996; 

O’Neil et al. 2006; Irwin 2019)). If selected monitoring sites were modified or changed, provide 

details on habitat and fish sampling differences observed between sites.   

• On page 3, section 2.1 in Appendix B of the Draft Aquatic Resources Report, since data relevant 

to effect of temperature requirements for Tallapoosa Bass do not currently exist, ADCNR 

recommends including additional available temperature requirements of Redeye Bass (Micropterus 

coosae) and Shoal Bass (Micropterus cataractae). 

• On page 4, section 2.2 in Appendix B of the Draft Aquatic Resources Report, include an 

explanation or supporting sources for why extreme fluctuations in temperature in daily 

temperatures were defined as a 10 °C shift for this study.  In addition to yearly, monthly and daily 

temperature shifts included, specify what percentage of time during hourly analysis, 2, 4, 6, 8 and 

10 °C, changes occurred.  For water temperature data, maximum and minimum values, and how 

long those values persist (hours) would better explain the fluctuation in temperature changes 
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occurring in a regulated and unregulated river reaches. Providing detailed reporting of minimum 

and maximum values at hourly intervals especially when water temperatures reach critical 

spawning ranges (15-25°C) in the spring.  This information is needed to fully understand what is 

occurring to aquatic resources (See July 31, 2020, ADCNR page 18, section 3.2.4 Water 

Temperature of Draft Downstream Aquatic Habitat Report comments on temperature change). 

Provide mean, median, minimum and maximum hourly water temperature fluctuations in this 

section.  Provide more details on the noted periods of relatively higher variation during both pre- 

and post- Green Plan periods including how many times they occurred for each site. If temperature 

data is unavailable for a specific site, during a time period when other sites indicate high 

temperature variation, provide a caveat recognizing these specific key data range gaps with an 

explanation for the absence. For example, Tailrace 2000 Temp Range is unavailable for 10-12-

month data, but Malone and Wadley both indicate high variation during this same time period. 

Unavailable temperature data gaps, during key high temperature variation events, has the potential 

to significantly reduce analyses of temperature changes and impacts occurring in the regulated 

reach. A comparison of yearly, monthly, daily and hourly changes between unregulated and 

regulated reaches will be critical in evaluating temperature impacts and providing details for 

Modified Green Plan flow scenario recommendations. Explain why the unregulated temperature 

evaluation was not included in the Draft Aquatic Resources Report and include this analysis in the 

Final Aquatic Resources Report.    

• On pages 5-7, section 2.3 in Appendix B of the Draft Aquatic Resources Report, deep and shallow 

fish survey sampling should include common metrics such as abundance, diversity, evenness, etc. 

and calculated for each study reach (Recommend a similar basin calibrated IBI calculation for 

comparison to previous studies (Bowen et al. 1996; O’Neil et al. 2006; Irwin 2019)). Data from 

ADEM’s 2018 fish surveys in the Tallapoosa River may be used to supplement collections by 

Auburn University and Alabama Power (If supplementing this data for shallow water sampling, 

include data in the report or in an appendix and discuss results). If selected monitoring sites were 

modified or changed, provide details on habitat and fish sampling differences observed between 

sites.   

• On page 6, section 2.3 Sampling Methods in Appendix B of the Draft Aquatic Resources Report, 

include an explanation for why pulses were set at 25/sec (25 pps) for electrofishing sampling.    

Typically pulse rates of at least 60/s are used to collect scaled fishes, and 30 and below are used 

for non-scaled fishes such as catfish. 

• On page 7, section 2.4 in Appendix B of the Draft Aquatic Resources Report, specify in the 

bioenergetics methods if data from individuals collected from all four sites will be pooled and/or 

analyzed for differences among fish species groups for each site.   

• On page 10, section 3.3 in Appendix B of the Draft Aquatic Resources Report, ADCNR agrees 

with the assessment that an alternative site is necessary for the current upstream control site due to 

its closely linked dam operation characteristics. ADCNR requests input on site selection 

alternatives.   

• On page 10, section 3.3 in Appendix B of the Draft Aquatic Resources Report, provide methods 

for the electromyogram (EMG) telemetry data portion on page 5, section 2.3 section of the report. 

• On page 15, Table 1. in Appendix B of the Draft Aquatic Resources Report, ADCNR recommends 

including additional available temperature requirements of Redeye Bass (Micropterus coosae) and 

Shoal Bass (Micropterus cataractae). Including details on spawning substrate preference, age at 

sexual maturity and maximum life expectancy of each species in this table would be beneficial.   

• On page 17, Table 3. in Appendix B of the Draft Aquatic Resources Report, provide common 

names column, and family column similar to page 7, Table 2-1 of the Draft Aquatic Resources 

Report, for consistency purposes. Include number collected for each species, instead of presence 

only. Include common metrics such as abundance, diversity, evenness, etc. and calculated for each 

study reach (For etc. ADCNR recommends including a similar basin calibrated IBI calculation for 

comparison to previous studies (Bowen et al. 1996; O’Neil et al. 2006; Irwin 2019)). Include a row 

indicating how many sampling trips the column data represents.   
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• On pages 22-30, Figures 2A-2C in Appendix B of the Draft Aquatic Resources Report, if 

temperature data is unavailable for a specific site, during a time period when other sites indicate 

high temperature variation, provide a caveat (blue shaded box with asterisks recognizing these 

specific key data range gaps) with an explanation for the absence. For example, Tailrace 2000 

Temp Range is missing 10-12-month data, but Malone and Wadley show high variation during this 

period. An additional notable missing data gap was observed in Figure 2B Malone 2003, months 

3-5 data. Determining when, how often and how far downstream tailrace high variation 

temperatures were detected will be important information to have when evaluating temperature 

effects on aquatic resources.   

• On page 36, Figure 6 in Appendix B of the Draft Aquatic Resources Report, label sites accordingly 

to site descriptions in the text (For example, label Upper Tallapoosa point as Lee’s Bridge. Indicate 

which locations were substituted and provide alternative location on map.   

 

Thank you for the opportunity to comment on the R.L. Harris Hydroelectric Project relicensing 

filed Harris Project Initial Study Report (ISR) Draft Aquatic Resources Report.  We look forward 

to continuing our cooperative efforts with the Federal Energy Regulatory Commission, Alabama 

Power, and other stakeholders during this process.   

 

If you have any questions regarding these comments, please contact me at (334-353-7484) or 

Todd.Fobian@dcnr.alabama.gov. 
 

  Sincerely, 

  
 Todd Fobian  

  

 Environmental Affairs Supervisor 
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APC Harris Relicensing
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Hi Angie, 
 
Please see attached for our comments on the Draft Aquatic Resources Study Report. If you could confirm receipt of 
these comments, I would appreciate it. 
 
Have a great weekend, 
 
 
‐‐  
Jack West, Esq. 
Policy and Advocacy Director 
Alabama Rivers Alliance 
2014 6th Ave N, Suite 200 
Birmingham, AL 35203 
205‐322‐6395 
www.alabamarivers.org [alabamarivers.org] 
 
Celebrating more than 20 years of protecting Alabama's 132,000 miles of rivers and streams!  



 
August 28, 2020 

 

VIA EMAIL 

 

Ms. Angie Anderegg 

Harris Relicensing Project Manager 

Alabama Power Company 

600 North 18th Street 

Birmingham, AL 35203 

 

RE: Comments on Draft Aquatic Resources Study Report for R.L. Harris Hydroelectric 

Project (P-2628-065) 

 

Dear Ms. Anderegg: 

 

Please see below for the comments of Alabama Rivers Alliance on the Draft Aquatic Resources 

Study Report (the “Draft Report”) submitted by Alabama Power Company (“Licensee”) for the 

relicensing of R.L. Harris Dam (P-2628-065). Thank you for the opportunity to comment and for 

including these comments in the FERC correspondence record. If you have any questions or 

concerns, please contact me at jwest@alabamarivers.org or by phone at (205)- 322-6395. 

 

I. Downstream Fish Population Study 

As part of the Downstream Fish Population Study described in Appendix B to the Draft Study 

(Auburn University’s Progress Report), an assessment of the entire fish population below Harris 

is being conducted, and a subset of four target species are being studied more intensively.1 For the 

non-target species, it is unclear exactly what the assessment entail. Will more information on non-

target species be reported other than the presence/absence data contained in Table 3 of the Progress 

Report? We encourage Licensee to provide the “comprehensive characterization of aquatic 

resources” described in the approved Aquatic Resources Study Plan with careful attention paid to 

both target and non-target species.2 

Particularly because scant temperature data exists for two of the four target species (Tallapoosa 

Bass and Alabama Bass3) and a wide range in thermal minima and preferred temperatures has been 

                                                           
1 Draft Aquatic Resources Study Report (Jul. 2020), Accession No. 20200728-5120, at 37. 
2 Final Aquatic Resources Study Plan (May 2019), Accession No. 20190513-5093, at 3.  
3 Due to the limited existing temperature data on Alabama Bass, a related species (Spotted Bass) is being used as a 

surrogate. However, Table 1 of Auburn’s Progress Report currently only contains one source reporting temperature 

mailto:jwest@alabamarivers.org
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reported in the literature for another target species (Channel Catfish4), we recommend a literature 

review of similar temperature data for at least some of the non-target species, including species 

the science indicates are most affected by Harris, such as Stippled Studfish, Blackspotted 

Topminnow, Black Redhorse, Blacktail Redhorse, Riffle Minnow, and Bullhead Minnow.5 

Of the 38 fish species studied from 25 sites over a 12-year period and reported on in the U.S. 

Geological Survey’s Open-File Report from 2019 (“USGS Report”), the four target species 

selected for the Downstream Fish Population Study are relatively more tolerant of flows from 

Harris, though still clearly impacted. Figures B6 and B7 of the USGS Report show the estimated 

flow regulation effects on species-specific persistence and colonization, and it is clear that the 

target species are all in at least the top 50 percent of species that can withstand the current flow 

regime.6 For example, the following Figure B6 of the USGS Report shows flow regulation effects 

on persistence for 38 species with the four target species highlighted.  

 

                                                           
data on that surrogate species. More temperature may be uncovered as the study progresses, but for now, even the 

surrogate species does not have considerable data available.   
4 The temperature requirements data reported from two sources on Table 1 of Auburn’s Progress Report show a very 

wide range in thermal minima (6.5 - 18℃) for Channel Catfish. 
5 Elise R. Irwin, Adaptive Management of Flows from R.L. Harris Dam (Tallapoosa River, Alabama)—Stakeholder 

Process and Use of Biological Monitoring Data for Decision Making, U.S. Geological Survey Open-File Report 2019-

1026, Table B1 (at 31), Figure B6 (at 37), and Figure B7 (at 38).  
6 Id. 
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Certainly, the target species are game fish of particular interest to fishermen and recreationists on 

the Tallapoosa; however, they do not accurately represent the full spectrum of impacts suffered by 

fishes below Harris. As noted in the Aquatic Resources Study Plan, the goal of many stakeholders 

in this relicensing is to “protect and enhance the health of populations of game and non-game 

species of fish and other aquatic fauna.”7 To more comprehensively assess temperature and flow 

impacts on both game and non-game fishes, we recommend at least a literature review of 

temperature data for some of the more impacted species mentioned above.  

 

II. Bioenergetics Modeling 

 

A. Sites of Fishes Used in Modeling 

Table 4 of Auburn University’s Progress Report shows the number of each target species that have 

been run in static and swimming respirometry at either 10℃ or 21℃, but it does not show which 

sites the fishes tested were collected from (regulated vs. unregulated sites). For instance, which 

sites were the five Channel Catfish shown as tested in the swimming respirometer in Table 4B 

collected from? To fully understand the effects of a Harris-sized release that combines increased 

flow with decreasing temperature, fishes from unregulated reaches that are not acclimated to the 

effects of Harris should be subjected to simulated conditions.  

Just as the published bioenergetics model for a lentic population of Channel Catfish mentioned in 

Auburn’s Progress Report may not be applicable to a model of the same species in a lotic 

environment, a bioenergetics model of Tallapoosa Bass from the Malone site, which experiences 

large fluctuations in daily flows, may be different than the model of Tallapoosa Bass in an 

unregulated reach that sees natural flows. To fully understand the energy-balance simulations 

provided by the bioenergetics model, it would be helpful to know if fishes from regulated or 

unregulated reaches were used to create the model.  

B. Temperatures Used for Static Respirometry 

As part of the intermittent flow static respirometry portion of the bioenergetics modeling, target 

fish species are being tested at two temperatures, 10℃ and 21℃.8 We seek to understand why 

those particular temperature values are being used for the static respirometry. The value of 10℃ 

aligns with the lowest thermal minima of any target species on Table 1 of the Progress Report. The 

value of 21℃ lines up with ideal spawning temps for two of the target species on Table 1.  

The temperature range data provided by Licensee for 2000-2018 in Figure 2B regularly shows 

temperatures reaching 10℃ in most every year. However, since this data is only for March through 

October of each year, with winter water temperatures not available, it is likely that lower water 

temperatures are present below Harris. The need for winter temperature data was noted by the 

Auburn research team as a take-home point during its June 2020 presentation to HAT-3.9 Records 

                                                           
7 Final Aquatic Resources Study Plan (May 2019), Accession No. 20190513-5093, at 3. 
8 Appendix B (Auburn University Progress Report) of Aquatic Resources Study Report (Jul. 2020), Accession No. 

20200728-5120, at 8 [hereinafter “Auburn Progress Report”]. 
9 See Attachment 2 (Consultation Record) to the Draft Aquatic Resources Study Report (Jul. 2020), Accession No. 

20200728-5120, at 206 of full .pdf.  
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from the USGS gages at Wadley and Heflin shows winter water temperatures significantly below 

10℃.10 Additional winter temperature data may need to be taken into account as part of the static 

respirometry portion of the bioenergetics modeling. At a minimum, rationale for the temperature 

values chosen for the static respirometry would be helpful to stakeholders and should be included 

in the final report.   

 

III. Alternative “Control” Sites for Fish Community Sampling 

In Section 3.3 of the Auburn University Progress Report, the authors discuss the possibility of 

adding an alternative “control” site, either another site upstream of the Harris reservoir or an 

unregulated tributary.  The current control site at Lee’s Bridge “appears to be more closely linked 

to dam operations than previously thought,” and that particular site is not yielding the requisite 

number of one of the target species, Tallapoosa Bass, to have a sufficient dataset. 11  

We fully support establishing one or more alternative control sites further upstream of Harris or, 

ideally, in the unregulated tributaries that are the least influenced by dam operations. An unaffected 

control site is necessary for the study, and if the Lee’s Bridge site is not an appropriate control site, 

another should be identified and established.  

 

 

IV. Addressing Thermal Pollution Problems 

Based on extensive studies surveying a wide variety of fishes and macroinvertebrates below 

Harris, and based on the preliminary findings contained in the Draft Report, we believe enough 

evidence exists of the temperature impacts created by the hypolimnetic releases from Harris to 

justify beginning discussion of the options available to remedy the current thermal regime. The 

following is a brief summarization of some of the research pointing to ecological problems caused 

by low water temperatures: 

 Nesting success for Redbreast Sunfish was negatively related to both peaking power 

generation and depressed water temperatures (Andress 2002).12 

 Strongly fluctuating flows and decreased water temperatures negatively affect survival and 

early growth of age-0 Channel Catfish and Alabama Bass. Mortality was highest in 

treatments with decreased water temperatures, indicating that variation of the thermal 

regime could have significant impacts on survival of juvenile Channel Catfish and 

Alabama Bass. Daily growth rates were also lower in treatments with decreased water 

                                                           
10 For instance, USGS data for the Heflin gage for November 2018 – March 2019 show water temperatures reaching 

below 6℃, and data from the USGS Wadley gage for that same period show water temperatures below 8℃.  
11 Auburn Progress Report, at 10. 
12 Andress, R. O., Nest Survival of Lepomis Species in Regulated and Unregulated Rivers, Master’s Thesis, Auburn 

University (2002). 
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temperatures. Data also suggest that growth and survival may be impacted more by 

fluctuations in temperature versus flow variation (Goar 2013).13 

 Improving flow and temperature criteria from Harris could enhance growth and hatch 

success of sport fishes (Irwin and Goar 2015).14 

 Flow and temperature remain in a non-natural state in regulated reaches downstream of 

Harris, and the macroinvertebrate community in regulated reaches shows many 

dissimilarities to communities from unregulated river reaches (Irwin 2019).15 

Most recently, Chapter B of the USGS Report specifically links cold temperatures to ecological 

impact: “Although it has long been recognized that temperatures are altered below R.L. Harris 

Dam, specific inference regarding the influence on biotic processes has been lacking until this 

study, which clearly related colonization rates (that is, recruitment of a species to a site) to 

increased thermal energy in the river.”16 

Thermal regimes and flows are intrinsically related, but at Harris, adjusting water temperatures 

may require a different set of infrastructure improvements than modifying flows due to the 

configuration of the intake structure. Licensee has stated it will examine options for temperature 

mitigation technologies once it has been determined that water temperature is a problem.17 It will 

take time to analyze the cost-effectiveness of temperature control technologies such as floating 

intakes, multi-level intake structures, and different reservoir destratification approaches. We 

believe that delaying this discussion and assessment can only prolong the relicensing, and we 

encourage FERC and Licensee to turn to this topic while the Aquatic Resources Study progresses.     

As the USGS Report notes, “changes in dam management have successfully mitigated for thermal 

effects,”18 and thermal controls coupled with operational changes guided by adaptive management 

can bring about successful mitigation and ecological restoration on the Tallapoosa below Harris. 

Sincerely, 

 

 

 

 

Jack K. West, Esq. 

Alabama Rivers Alliance 

Policy and Advocacy Director 

2014 6th Avenue North 

Suite 200 

Birmingham, AL 3520 

                                                           
13 Goar, T.P., Effects of Hydrologic Variation and Water Temperatures on Early Growth and Survival of Selected 

Age-0 Fishes in the Tallapoosa River, Alabama, Doctoral Dissertation (2013). 
14 Irwin, E.R. and T.P. Goar, Spatial and Temporal Variation in Recruitment and Growth of Channel Catfish, Alabama 

Bass and Tallapoosa Bass in the Tallapoosa River and Associated Tributaries (2015), U.S. Department of Interior, 

Fish and Wildlife Service, Cooperator Science Series FWS/CSS -116, Washington, D.C. 
15 Irwin, supra note 5, 
16 Irwin, supra note 5, at 47. 
17 Initial Study Report Meeting Summary (May 12, 2020), Accession No. 20200512-5083, at 26. 
18 Irwin, supra note 5, at 47. 
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July 31, 2020 

 

Ms. Kimberly D. Bose 

Secretary 

Federal Energy Regulatory Commission 

888 First Street, N.E. 

Washington, DC 20426 

 

RE: Comments on the Harris Project Initial Study Report (ISR) Draft Downstream 

Aquatic Habitat Report for the R. L. Harris Hydroelectric Project (FERC No.  2628). 

 

Dear Ms. Bose: 

 

The Alabama Department of Natural Resources (ADCNR) Division of Wildlife and Freshwater 

Fisheries (WFF), has reviewed the Federal Energy Regulatory Commission (FERC) filed Harris 

Project Initial Study Report (ISR) Draft Downstream Aquatic Habitat Report in regards to the 

relicensing of R.L. Harris Hydroelectric Project No. 2628 and submits the following comments 

and recommendations for your consideration:   

 

Draft Downstream Aquatic Habitat Report 

 

• On page 1, section 1.1 Study Background of Draft Downstream Aquatic Habitat Report, it states 

“Monitoring conducted since initiation of the Green Plan has indicated a positive fish community 

response due to increased shoal habitat availability (Irwin et al. 2011); however, there is little 

existing information characterizing the extent that the Green Plan has enhanced the aquatic habitat 

from Harris Dam downstream through Horseshoe Bend.”  Recent reporting of fish community 

monitoring indicates that fish densities in the regulated river downstream of Harris Dam have been 

depressed when compared to unregulated sites (Irwin et al. 2019).  

 

• On page 2, section 1.1 Study Background of Draft Downstream Aquatic Habitat Report, change 

“i.e.” ("that is") should be changed to "e.g." (“for example”). Details and design of a Modified 

Green Plan alternative are pending results and full evaluation from the Aquatic Resources Study.  

ADCNR is not in agreement that the alternative/modified Green Plan would only consider changing 

the time of day in which Green Plan pulses are released.  ADCNR is in agreement that results from 

the Aquatic Resources Study are needed to design and recommend the alternative to be studied. 

Aquatic Resources Study results should be included in the footnote as a precursor to fully evaluate 

and recommend an alternative Green Plan to be modeled as a downstream release alternative for 

initial study report. ADCNR maintains its recommendation for a fourth alternative Modified Green 
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Plan be fully evaluated. ADCNR requests the opportunity to provide specific recommendations for 

the Modified Green Plan alternative after assessing the Aquatic Resources Study report.  

 

• On page 2, section 1.1 Study Background of Draft Downstream Aquatic Habitat Report, change 

“intened” to “intended” 

 

• On page 3, section 3.1 Mesohabitat Analysis of Draft Downstream Aquatic Habitat Report, provide 

the total river miles, in addition to hectares for each section (e.g., Harris Dam to Malone (total river 

miles), Wadley to Bibby’s Ferry (total river miles) 

 

• On page 4, section 2.2 Water Level Monitoring of Draft Downstream Aquatic Habitat Report, it 

states “data were lost from four level loggers (logger numbers 12, 14, 18, 20) (Figure 2-1)”  Provide 

a detailed explanation why data is unavailable from these four loggers (e.g. equipment malfunction 

or computer error). On page 6, Figure 2-1 note the four level loggers that had lost data with an 

asterisk and provide an explanation of the asterisks in the Figure description.   

 

• On page 9, Figure 3-2 of Draft Downstream Aquatic Habitat Report, the image resolution is poor.  

If available provide higher resolution images for this data.  

 

• On page 10, section 3.2.1 Study Period Hydrology and Climate, of Draft Downstream Aquatic 

Habitat Report, provide statistical analysis information documenting that significant differences 

occurred between the river flows in August/September 2019 and January/March 2020 compared to 

long-term averages. 

 

• On page 14, Figure 3-6, of Draft Downstream Aquatic Habitat Report, provide standard deviation 

bars for the average daily water level.   

 

• On page 14, of Draft Downstream Aquatic Habitat Report, provide an additional graph similar to 

Figure 3-6 that depicts the maximum daily water level fluctuation (Delta T) from May 2019 to 

April 2020.  This graphic will better represent the unnatural, harsh conditions subjected to aquatic 

fauna daily below Harris Dam.   

 

• On page 15, Table 3-3 Summary of Daily Water Level Fluctuations of Draft Downstream Aquatic 

Habitat Report, in addition to mean, minimum and maximum, provide the median (ft) for each site 

and standard deviation of the means. 

 

• On page 16, Figure 3-7 of Draft Downstream Aquatic Habitat Report, provide standard deviation 

bars for the average hourly water level. Change the y-axis label from “temperature” to “water 

level”.    

 

• On page 17 Table 3-4 Summary of Hourly Water Level Fluctuations of Draft Downstream Aquatic 

Habitat Report, in addition to mean, minimum and maximum, provide the median (ft) for each site 

and standard deviation of the means. 

 

• On page 18, section 3.2.4 Water Temperature of Draft Downstream Aquatic Habitat Report, 

temperature change data is primarily depicted in averages.  It is important to remember that like 

dissolved oxygen declines, only one significant sudden temperature change event can stress or kill 

aquatic species. In addition, temperature highly influences dissolved oxygen levels in aquatic 

environments and significant dissolved oxygen declines and extreme temperature fluctuations can 

often coincide. For water temperature data, maximum and minimum values, and how long those 

values persist (hours) would better explain the fluctuation in temperature changes occurring in a 

regulated river. Providing detailed reporting of minimum and maximum values at hourly intervals 
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especially when water temperatures reach critical spawning ranges (15-25°C) in the spring are 

required to fully understand what is occurring. For example, if water temperature rise during the 

spring reaches a fish species thermal spawning cue but then suddenly decreases due to generation, 

disruption of spawning success can occur. Decreased and varied downstream water temperatures, 

as a result of project operations, can negatively impact downstream aquatic fauna. The impacts of 

water temperatures on the aquatic environment have been well-documented in peer-reviewed 

literature (Travnichek and Maceina 1994; Bowen et al. 1998; Andress 2002, Craven et al. 2010; 

Irwin et al. 2010; Goar 2013; Early and Sammons 2015). A component of varied downstream water 

temperatures downstream of regulated waterways, includes rapid sudden changes in water 

temperatures.  These rapid changes can cause serious stress responses in some fishes in captivity 

and in the wild that are otherwise healthy, even leading to mortality (Jenkins et al. 2004). Limits of 

tolerance and ability to tolerate changes in temperature are influenced by the previous thermal 

histories of individual fish as well as species characteristics (Carmichael et al. 1984). Sudden 

temperature changes of greater magnitude, either upward or downward, are very stressful and 

should be avoided. The magnitude of change that aquatic species can tolerate will depend on the 

species, the life history stage in consideration, previous thermal history, and the initial conditions. 

The literature-based temperature requirement for fish information provided by the ongoing Aquatic 

Resources Study should provide useful details on various Tallapoosa River system fish species 

temperature tolerances. In addition, the comparison of temperature data in regulated and 

unregulated portions of the study area in the ongoing Aquatic Resources Study should provide 

additional insight into this topic. The Aquatic Resources Study results in conjunction with 

downstream flow data, water quality data and downstream habitat data from the initial study reports 

must be fully evaluated to assess potential impacts to the aquatic resources of the system. For these 

reasons it is important to provide median, minimum and maximum daily and hourly water 

temperature fluctuations in this section, in addition to the provided means.  Median site data should 

be included into Tables 3-5 and 3-6. Provide Figure line plots of 15-minute water temperature data 

collected for each site, similar to page 29, Figure 4-2 line plots of 15-minute water temperature data 

collected by ADEM on the Tallapoosa River of the Draft Water Quality Study Report. 

 

• On page 18, section 3.2.4 Water Temperature of Draft Downstream Aquatic Habitat Report, in the 

discussion on water temperature, explain how the temperature change range is lower at the dam, in 

comparison to sites 1 and 3 miles downstream.  Explain what processes might cool the water 

moving downstream before warming them again.   

 

• On Page 19, Figure 3-8 of Draft Downstream Aquatic Habitat Report, provide standard deviation 

bars for the average monthly temperature data points. 

 

• On page 20, Figure 3-9 of Draft Downstream Aquatic Habitat Report, provide standard deviation 

bars for the average daily temperature fluctuation.  

 

• On page 20, of Draft Downstream Aquatic Habitat Report, provide an additional graph similar to 

Figure 3-9 that depicts the maximum daily water temperature fluctuation (Delta T) from May 2019 

to April 2020.    This graphic will better represent the unnatural, harsh conditions subjected to 

aquatic fauna daily below Harris Dam. 

 

• On page 21, Table 3-5 of Draft Downstream Aquatic Habitat Report, in addition to mean, minimum 

and maximum provided, provide the median (°C) for each site and standard deviation of the means. 

 

• On page 22, Figure 3-10 of Draft Downstream Aquatic Habitat Report, provide standard deviation 

bars for the average hourly temperature fluctuation.   

 



Ms. Bose 

July 31, 2020 

Page 4 of 6 

 

The Department of Conservation and Natural Resources does not discriminate on the basis of race, color, religion, age, sex, national origin, disability, pregnancy, 

genetic information or veteran status in its hiring or employment practices nor in admission to, access to, or operations of its programs, services, or activities. 

 

• On page 22, of Draft Downstream Aquatic Habitat Report, provide an additional graph similar to 

Figure 3-10 that depicts the maximum hourly water temperature fluctuation (Delta T) from May 

2019 to April 2020.  This graphic will better represent the unnatural, harsh conditions subjected to 

aquatic fauna frequently below Harris Dam. 

 

• On page 23, Table 3-6 of Draft Downstream Aquatic Habitat Report, provide map site numbers 

from Figure 2-1, in addition to the included miles below Harris dam. 

 

• On page 23, Table 3-6 of Draft Downstream Aquatic Habitat Report, in addition to mean, minimum 

and maximum numbers provided, provide the median (°C) for each site and standard deviation of 

the means. 

 

• On page 25, section 3.3 Wetted Perimeter of Draft Downstream Aquatic Habitat Report, median is 

used to evaluate seasonal analysis of wetted perimeter. Provide mean wetted perimeter in addition 

to median.   

 

• On page 32, section 4.0 Discussion and Conclusions of Draft Downstream Aquatic Habitat Report, 

it states “Results indicate that, on average, the largest daily water level fluctuations occur in the 

first seven miles below Harris Dam.” Provide the metric value you are using to separate out the 

first seven miles of sites from the other sites downstream to make this statement. There are average 

daily water level changes over 3.0 ft occurring at river mile 15 and over 2.0 ft at river mile 28.2.  A 

metric should be selected, utilized and stated for comparisons.  Ideally this metric should be a point 

equivalent to the historical mean or median daily water level change of the unregulated natural flow 

regime for that stretch of river being analyzed.  

 

• On page 32, section 4.0 Discussion and Conclusions of Draft Downstream Aquatic Habitat Report, 

it states “Results indicate that the largest daily water temperature fluctuations occur in the first 

seven miles below Harris Dam.” Provide the metric value you are using to separate out the first 

seven miles of sites from the other sites downstream to make this statement. There are hourly water 

temperatures changes over 4°C occurring at river mile 19.5.  A metric should be selected, utilized 

and stated for comparisons.  Ideally this metric should be for a maximum hourly change in addition 

to percent of time this maximum is exceeded (See ADCNR section 3.2.4 Water Temperature 

comments, discuss sites with separation metric points of 2°C and 4°C maximum temperature 

change per hour).  

 

• On page 32, section 4.0 Discussion and Conclusions of Draft Downstream Aquatic Habitat Report, 

it states “It is also worth noting that river flows during August and September of 2019, typically the 

warmest months of the year, were well below normal which could have resulted in greater daily 

and hourly temperature fluctuations than normal.” This statement as presented does not seem 

accurate.  Explain how a warm water unregulated river, without a dam, would decrease in 

temperature as it moves downstream. In many instances rainwater (runoff) in the summer will warm 

streams and tributaries, thus warm runoff increases temperatures in the creeks in some instances, 

particularly during afternoon storms when ambient air temperatures have peaked for the day. 

Additionally, since the Harris dam discharge is below the surface water at 30-40 feet deep, changes 

to the stratification of the reservoir, would be more pronounced in higher flow, than lower flow 

years.  Reservoir stratification is affected more by higher inflows, than low inflows, especially 

when discharge occurs from the metalimnion or hypolimnion. Downstream temperature changes 

should not be significantly different if a thermocline is present, which occurs annually at Harris 

Reservoir, and persists into September.  The statement above requires additional explanation 

including mechanisms that would cause greater hourly temperature fluctuations than normal during 

low flow.  Provide a reference to a Figure in document illustrating river flows during this time 

period and provide a specific instance that supports this statement.  Clarify whether this statement 
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is referring to tailrace flows or tributary inflows to the tailrace. Significant differences between 

large tributaries and tailrace temperatures even during atypical river flow scenarios in warmer 

months may be indications that the regulated reach is significantly altered compared to the natural 

temperature regime of the river system.   Under a new FERC license agreement, R.L. Harris 

Hydroelectric Project will operate under various weather conditions throughout the issuance period 

of the license. We maintain our request that when evaluating impacts on downstream water quality 

(including water temperature) due to project operations, that methods to mitigate the unnatural 

water temperature variability be fully assessed to minimize impacts to the aquatic resources.  

 

• On page 3, Task 2 – Water Level, Channel Profile and Discharge Data Collection and Analysis of 

the Downstream Aquatic Habitat Study Plan, it specifies using Acoustic Doppler Current Profilers 

(ADCP) to collect bed elevation and flow data.  The data from the ADCP’s is not mentioned in the 

study report. If data from these profilers will be used, include in the report. If data from these 

profilers will not be used, include an explanation for the deviation from the Study Plan. 

 

Thank you for the opportunity to comment on the R.L. Harris Hydroelectric Project relicensing 

filed Harris Project Initial Study Report (ISR) Draft Downstream Aquatic Habitat Report.  We 

look forward to continuing our cooperative efforts with the Federal Energy Regulatory 

Commission, Alabama Power, and other stakeholders during this process.   

 

If you have any questions regarding these comments, please contact me at (334-353-7484) or 

Todd.Fobian@dcnr.alabama.gov. 
 

  Sincerely, 

  
 Todd Fobian  

  

 Environmental Affairs Supervisor 

  

mailto:Todd.Fobian@dcnr.alabama.gov
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July 30, 2020 

 

VIA EMAIL 

 

Ms. Angie Anderegg 

Harris Relicensing Project Manager 

Alabama Power Company 

600 North 18th Street 

Birmingham, AL 35203 

 

RE: Comments on Draft Downstream Aquatic Habitat Study Report for R.L. Harris 

Hydroelectric Project (P-2628-065) 

 

Dear Ms. Anderegg: 

 

Below are the preliminary comments of Alabama Rivers Alliance on the Draft Downstream 

Aquatic Habitat Study Report filed by Alabama Power.1 The draft Aquatic Resources Study Report 

was filed earlier this week, and we will be commenting upon that study as well. Since the two 

studies are particularly related, we may include additional comments on the draft Aquatic Habitat 

study report in our comments to the Aquatic Resources study report. Thank you for including these 

comments in the FERC correspondence record.  

 

I. Description of Fish Population Response to Green Plan 

The Draft Downstream Aquatic Habitat Study Report describes the voluntary management efforts 

of the Green Plan as beneficial to the fish population below Harris: “Monitoring conducted since 

initiation of the Green Plan has indicated a positive fish community response due to increased 

shoal habitat availability.” This statement mischaracterizes the monitoring results from 2005-2010 

reported in Irwin et al. 20112 (which it cites for this proposition) and ignores the most recent 

published research on the topic. Instead, Licensee conflates increased habitat availability with 

actual fish population response.  

In fact, the post-Green Plan monitoring from 2005-2010 reported by Irwin et al. 2011 and cited by 

Licensee in the draft study report flatly refuses to link the amount of increased habitat created by 

the Green Plan with fish population response:  

                                                           
1 Draft Downstream Aquatic Habitat Study Report (Jun. 2020), Accession No. 20200630-5200. 
2 Elise R. Irwin et al., Adaptive Management and Monitoring for Restoration and Faunal Recolonization of 

Tallapoosa River Shoal Habitats (2011), Alabama Cooperative Fish and Wildlife Research Unit Report 2011-1. 



“Analysis of differences in hydrology that provide critical habitat for shoal dwelling 

species during pre- and post-management periods indicate significant increases in 

the amount of time quality habitat conditions were met (average gain of 30 

d/season). However, linking vital rates of fish populations to habitat variability will 

require more specific habitat measurement and modeling in relation to managed 

flow features.”3 

Irwin et al. 2011 does report the Green Plan tentatively has been successful for the reestablishment 

of one species (the Alabama shiner),4 but it details steep declines in occupancy for other species, 

such as the Tallapoosa sculpin, black redhorse, and blacktail redhorse.5  

Moreover, the most recent relevant scientific literature from last year that incorporates longer-term 

biological monitoring also refutes Licensee’s statement about positive fish response contained in 

the draft study report. The USGS Open-File Report 2019-1026, Adaptive Management of Flows 

from R.L. Harris Dam (Tallapoosa River, Alabama)—Stakeholder Process and Use of Biological 

Monitoring Data for Decision Making, assesses persistence and colonization for 38 fish species 

over a 12-year period.6 In contrast to Licensee’s draft report, the 2019 Open-File Report finds that 

quite the opposite is true—that the Green Plan has not resulted in a positive fish response.  

Chapter B of the 2019 Open-File Report focuses on the long-term occupancy of fishes above and 

below Harris. It clearly states that any increase in shoal habitat provided by the Green Plan has not 

translated into population benefits: “Irwin and others (2011) reported an increase in shoal habitat 

persistence associated with the Green Plan; however, positive population responses have not 

ensued.”7 Rather, the long-term data in the 2019 Open-File Report “provide evidence that suggests 

broadscale negative influences of the dam on species persistence and colonization parameters. 

Specifically, generation frequency and cool thermal regimes negatively affected fish persistence 

and colonization, respectively.”8 

In assessing the relationship between aquatic habitat, fish population health, and downstream 

release alternatives (the Green Plan, alternative pulsing regimes, various minimum flows), 

Licensee, FERC, and stakeholders should not start from the misleading conclusion that the Green 

Plan generally benefitted fish populations downstream of Harris. This statement should be struck 

from the draft report and an accurate description of post-Green Plan monitoring that takes into 

account the most recent published scientific materials inserted in its place.  

II. Use of Wetted Perimeter Metric to Gauge Aquatic Health 

The Draft Downstream Aquatic Habitat Study Report uses “wetted perimeter” (the portion of the 

riverbed and banks in contact with the water in the channel) as a fundamental metric in comparing 

                                                           
3 Id. at 3 (emphasis added). 
4 Id. at 20-21. 
5 Id. at 14-15. 
6 Elise R. Irwin, Adaptive Management of Flows from R.L. Harris Dam (Tallapoosa River, Alabama)—Stakeholder 

Process and Use of Biological Monitoring Data for Decision Making, U.S. Geological Survey Open-File Report 2019-

1026. 
7 Id. at 48 (emphasis added). 
8 Id.  



habitat availability among release scenarios. Licensee’s HEC-RAS model outputs wetted 

perimeter values for simulations of the different flow scenarios, the preliminary conclusions being 

that the Green Plan created some gains in wetted perimeter over pre-Green Plan management, and 

that a 150cfs continuous minimum flow would result in further increases of wetted perimeter.9 

We caution against using wetted perimeter as a guide-star metric to measure aquatic health. 

Certainly, wetted perimeter and habitat duration should be evaluated and considered as part of this 

habitat study, but as described in the section above, over a decade of monitoring since 

implementation of the Green Plan has shown that an increase in quality habitat availability (made 

possible by increased wetted perimeter) has not led to a positive population response from fishes 

below the dam. Other variables, including stability of flows, thermal regime, and the availability 

of spawning windows must be considered along with habitat availability.  

The independent science simply does not connect increased habitat availability or wetted perimeter 

in the Tallapoosa River below Harris with increases in colonization, persistence, or recruitment of 

fishes, and when managing for conservation and restoration of fish species, FERC, Licensee, and 

stakeholders would do well not to believe one will necessarily lead to the other. The draft report 

should fully acknowledge what the science reveals and seek to understand through the other studies 

what additional factors may be contributing to the lack of fish species recovery. 

 

Sincerely, 

 

 

 

 

Jack K. West, Esq. 

 

Alabama Rivers Alliance 

Policy and Advocacy Director 

2014 6th Avenue North 

Suite 200 

Birmingham, AL 35203 

 

                                                           
9 Draft Downstream Aquatic Habitat Study Report (Jun. 2020), Accession No. 20200630-5200, at 24. 
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August 28, 2020 

 

Ms. Kimberly D. Bose 

Secretary 

Federal Energy Regulatory Commission 

888 First Street, N.E. 

Washington, DC 20426 

 

RE: Comments on the Harris Project Initial Study Report (ISR) Draft Aquatic Resources 

Report for the R. L. Harris Hydroelectric Project (FERC No.  2628). 

 

Dear Ms. Bose: 

 

The Alabama Department of Natural Resources (ADCNR) Division of Wildlife and Freshwater 

Fisheries (WFF), has reviewed the Federal Energy Regulatory Commission (FERC) filed Harris 

Project Initial Study Report (ISR) Draft Aquatic Resources Report in regards to the relicensing of 

R.L. Harris Hydroelectric Project No. 2628 and submits the following comments and 

recommendations for your consideration:   

 

Draft Aquatic Resources Report 
    

• On page 2, section 1.1 Study Background of the Draft Aquatic Resources Report, it states “Alabama 

Power prepared this draft report to support the relicensing process and to fulfill the requirements 

of the FERC-approved Aquatic Resources Study Plan. The draft report is comprised of two 

components: 1) results of the desktop assessment used to compile the possible effects of dam 

operations and 2) progress and results to date of Auburn University’s research on the literature 

requirements of target species located in the Tallapoosa River below Harris Dam, an analysis of 

existing temperature data below Harris Dam, fish community sampling and evaluation, and 

respirometry tests and bioenergetics modeling of fish.” With some of the requirements from the 

FERC approved Aquatic Resources Study Plan completed and nearly half of the requirements 

remaining incomplete, it would be beneficial to provide a summary table or paragraph indicating 

which requirement components from the Study Plan are completed and which requirements will be 

provided in the Final Aquatic Resources Report. If modifications to any FERC approved Aquatic 

Resources Study Plan requirements were made, provide a notification and explanation in the report 

for the modifications.  If any of the requirements are provided in one of the other Study Reports, 

provide a reference to the material or add to the appendix of the report. The Study Plan indicates 

that the bioenergetics model requirement would be released April 2021 following the Draft Report 

and are excluded from the following list. Remaining FERC approved Aquatic Resources Study 

Plan requirements ADCNR identified include:   

STATE OF ALABAMA 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 

WILDLIFE AND FRESHWATER FISHERIES DIVISION 
 

64 North Union Street, Ste. 567 

P. O. Box 301456 

Montgomery, AL 36130-1456 
Phone: (334) 242-3465     Fax: (334) 242-3032 

www.outdooralabama.com 

 

The mission of the Wildlife and Freshwater Fisheries Division is to manage, 

protect, conserve, and enhance the wildlife and aquatic resources of Alabama 
for the sustainable benefit of the people of Alabama. 

CHARLES F. “CHUCK” SYKES 

 DIRECTOR 

 
CHRISTOPHER M. BLANKENSHIP 

COMMISSIONER 

 

KAY IVEY 

GOVERNOR 

 

EDWARD F. POOLOS 
DEPUTY COMMISSIONER 

 

FRED R. HARDERS 

ASSISTANT DIRECTOR 
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o Identify aquatic species and populations whose presence and/or sustainability within the 

Study Area may have been affected by the Harris Project. Describe the factors affecting 

their presence and sustainability. 

o Comparison of Temperature Data in Unregulated Portions of the Study Area (i.e., Newell 

and Heflin). 

o Results of the temperature data analysis will be compared to the temperature requirements 

of target species (see Section 4.2.1) to determine how those species may be affected by 

baseline operations. 

o Auburn University and Alabama Power will perform field sampling to characterize the 

current fishery in shallow water habitats in the Study Area. Wadable, shallow water 

habitats will be sampled using a standardized protocol known as the 30+2 method (O’Neil 

et al. 2006). Data from ADEM’s 2018 fish surveys in the Tallapoosa River may be used to 

supplement collections by Auburn University and Alabama Power. (If supplementing this 

data for shallow water sampling include data in the report or in an appendix and discuss 

results).  

o Deep and shallow fish survey sampling should include common metrics such as abundance, 

diversity, evenness, etc. and calculated for each study reach (Recommend a similar basin 

calibrated IBI calculation for comparison to previous studies (Bowen et al. 1996; O’Neil 

et al. 2006; Irwin 2019)). 

• Throughout the Draft Aquatic Resources Report, utilize one term to represent Harris Reservoir for 

consistency purposes (For example, different terms identified were, Harris Reservoir, Harris Lake, 

Lake Harris). In addition, when discussing unregulated sites make sure to specify if they are 

upstream or downstream of Harris Reservoir to assist with site orientation within the Tallapoosa 

River system.   

• On page 1, section 1.1 Study Background of the Draft Aquatic Resources Report, it states 

“Monitoring conducted since initiation of the Green Plan has indicated a positive fish community 

response and increased shoal habitat availability (Irwin et al. 2011); however, little information 

exists characterizing the extent that the Green Plan has enhanced the aquatic habitat from Harris 

Dam downstream through Horseshoe Bend.”  Recent reporting of fish community monitoring 

indicates that fish densities in the regulated river downstream of Harris Dam have been depressed 

when compared to unregulated sites (Irwin et al. 2019).  

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report, it states, 

“Three of these, Gulf Sturgeon (Acipenser oxyrinchus desotoi), Alabama Sturgeon (Scaphiryhnchus 

suttkusi), and Alabama Shad (Alosa alabamae) are considered extirpated from the TRB.” Change 

to “Three of these, Gulf Sturgeon (Acipenser oxyrinchus desotoi), Alabama Sturgeon 

(Scaphiryhnchus suttkusi), and Alabama Shad (Alosa alabamae) are hypothesized to be extirpated 

from the TRB due to dams on the Alabama River main stem restricting upstream migration and 

movement for spawning (Freeman et al. 2005). Ongoing studies by ADCNR are utilizing traditional 

collection methods in addition to environmental DNA detection to determine species status in the 

Mobile Basin.  This research will assist in determining the extent and potential for sturgeon and 

shad to pass through navigational locks.” For Alabama Sturgeon, USFWS concluded at the time of 

listing (74 FR 26488 26510; June 2, 2009) that the lower Coosa and Tallapoosa Rivers were not 

occupied at the time of listing. Results of recent collections of environmental DNA (eDNA) from 

water samples have detected the species in the Alabama River from below Robert F. Henry. 

Although most eDNA detections were from areas below the first passage barrier on the Alabama 

River (Claiborne lock and dam), there were eDNA detections past two passage barriers (Pfleger et 

al. 2016). The last specimen was collected from the Alabama River on April 3, 2007 (Rider et al. 

2011). Another specimen was observed below Robert F. Henry Lock and Dam on April 23, 2009; 

however, ADCNR biologists were unable to net the fish (Rider et al. 2010). Gulf Sturgeon at 

Claiborne Lock and Dam were detected both by eDNA and by sonic tag (Rider et al. 2016) and by 

eDNA below Robert F. Henry (Pfleger et al. 2016). Only two individuals of Alabama Shad have 

been caught in the Alabama River since impoundment, one in 1993 below Claiborne lock and dam 
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and one in 1995 below Miller’s Ferry lock and dam. The last specimen of Alabama Shad to be 

captured from the Coosa River was in 1966 (Boschung, 1992), and no Alabama Shad have been 

caught in the Tallapoosa River in the last decade (Freeman et al., 2001). Since 2010, the US Army 

Corps of Engineers in cooperation with ADCNR has been conducting voluntary conservation 

locking measures to provide potential fish passage during the spring spawning season at Claiborne 

and Millers Ferry lock and dam. The detection of Alabama and Gulf sturgeon eDNA above these 

hydro projects could indicate the potential for fish to pass through these navigation locks. If fish 

passage occurred at Robert F. Henry dam similarly to other lower lock and dams, sturgeon and shad 

could potentially gain access to the Lower TRB.  However, further study is needed to determine 

the correct path of passage and to what extent. 

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report, it states 

“An estimated 15 mussel species occur or have occurred within the TRB (Table 2-2).”  Johnson et 

al. (2002) results state, “Twenty unionid mussel species and one species of corbiculid clam, 

Corbicula fluminea, were collected within the Tallapoosa River drainage during this survey (Table 

1). This, combined with an additional 12 species that have been documented historically (Table 1) 

yields a total of 33 bivalve species.”  Williams et al. (2008), reports 36 total mussel taxa from the 

Tallapoosa River system (page 46, Table 4.2 of Williams et al. 2008).  In addition to these reports, 

The University of Michigan Museum online records database contain an Alabama Hickorynut 

(Obovaria unicolor) specimen (UMMZ 107539) record from the Tallapoosa River, Randolph 

County, B. Walker Collection, that is not included in Johnson et al. 1997 or Williams et al. 2008 

historical species list and should be added, pending current museum verification inquiry. Update 

the historical mussel species list, basin occurrence, and state/federal conservation status, 

accordingly in this summary section and Table 2-2. In addition to State Species of Greatest 

Conservation Need (GCN) status, provide if any species are state protected in Alabama Regulations 

2019-2020 Invertebrate Species Regulation 220_2_.98 handbook or are currently under review for 

federal listing by United States Fish and Wildlife Service (USFWS) with substantial 90 day 

findings. ADCNR has records of 40 mussel species based on current and historical records from 

the Tallapoosa River system (includes separating Alabama Orb (Cyclonaias asperata) and 

Tallapoosa Orb (Cyclonaias archeri) and adding O. unicolor) (Gangloff and Feminella 2007; 

Gangloff et al. 2009; Johnson 1997, Johnson et al. 2002; Singer and Gangloff  2011; Storey et al. 

2003; Williams et al. 2008). Change title to Freshwater Mussel Species of the Tallapoosa River 

Basin or add aquatic gastropods to Table 2-2 with no title change. If any mollusk surveys have been 

completed for the Threatened and Endangered Species Harris relicensing project, include and 

discuss results in the Final Aquatic Resources Report.  Tributaries and mainstem river sections 

surveyed for the project should indicate any mollusk reduction or loss of species presence and 

abundance observed compared to Johnson (1997) or other notable mollusk survey studies. ADCNR 

Natural Heritage Database includes records of Alabama Spike (Elliptio arca) from Sandy Creek an 

eastern tributary to the Middle Tallapoosa in 2002 (Singer and Gangloff 2011). This record should 

be included in the Final Aquatic Resources Report.     

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report it states, 

“One species, the Georgia Pigtoe (Pleurobema hanleyianum), is considered extirpated from the 

TRB.”  This information appears to be inaccurate, Johnson 1997; Johnson et al. 2002; Williams et 

al. 2008 and November 11, 2010 USFWS Georgia Pigtoe (Pleurobema hanleyianum) federal 

register listing (75 FR 67512 67550) do not include the Tallapoosa River as a known historical 

river system for Georgia Pigtoe. Two Pleurobema species with historical records in the Tallapoosa 

River system include Southern Clubshell (Pleurobema decisum) and Ovate Clubshell (Pleurobema 

perovatum). Provide a correction or information supporting historical records of Georgia Pigtoe 

(Pleurobema hanleyianum) in the Tallapoosa River system.  

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report, provide 

paragraph discussing aquatic gastropod species within the Tallapoosa River System.  In addition, 

provide a similar table to Table 2-2 for aquatic gastropods or add aquatic gastropods to Table 2-2.  
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Utilizing Johnson (1997) and ADCNR Natural Heritage Database records for this list in addition 

to any other recent studies or collections is recommended.  

• On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic Resources Report it states, 

“An estimated nine crustacean species in the Upper and Middle TRB have been reported in 

ADCNR’s Natural Heritage Database (Table 2-3).”  Eleven species are reported in Johnson (1997).  

Include this study information and provide explanations for any discrepancies between the different 

numbers and species lists (basin location may account for variations). Update species lists 

accordingly to reflect findings.  In addition to State GCN status, provide if any species are state 

protected in Alabama Regulations 2019-2020 Invertebrate Species Regulation 220_2_.98 

handbook. 

• On page 7, Table 2-1 of the Draft Aquatic Resources Report add a sub basin occurrence column 

similar to the invertebrate species Tables 2-2 through 2-4 for consistency and further examination.  

For example, ADCNR is only aware of Lepisosteidae records in the lower Tallapoosa basin of the 

system. This information would be useful in a table format when evaluating Harris studies.  In 

addition, separating conservation status columns into federal conservation status (including 

currently under review for federal listing by USFWS with substantial 90-day findings), state GCN 

status and state protected in Alabama Regulations 2019-2020 Protected Nongame Species 

Regulation 220_2_.92 (a).  

• On page 7, Table 2-1 of the Draft Aquatic Resources Report add new species identified in the 

Auburn University fish sampling list from Appendix B page 7 Results Section. These additions 

include, Blueback Herring (Alosa aestivalis) and Snail Bullhead (Ameiurus brunneus). 

• On page 18, section 2.3.2, of the Draft Aquatic Resources Report, remove, “Unfortunately, 

widespread negative attitudes toward the…” and replace with “Evidence of anglers not harvesting 

small bass under 13 inches reduced the effect of the imposed limit” 

• On page 18, section 2.3.2, of the Draft Aquatic Resources Report, it states, “Black Crappie were 

found in large numbers in the Harris Reservoir and exhibited much better growth and size structure 

than crappie (Pomoxis spp.) in the river, which was attributed to more abundant habitat and forage 

availability in the reservoir (Hartline et al. 2018).” Provide where “in the river” is referring to. 

• On page 18, section 2.3.2, of the Draft Aquatic Resources Report, include a statement specifying 

that ADCNR standardized sampling includes only a few popular game species at Harris Reservoir.  

It is important to note that other popular fisheries exist in Harris Reservoir, such as Flathead Catfish 

(Pylodictis olivaris), Blue Catfish (Ictalurus furcatus), Channel Catfish (Ictalurus punctatus), 

Redear Sunfish (Lepomis microlophus), Bluegill Sunfish (Lepomis macrochirus), and White Bass 

(Morone chrysops). 

• On page 19, section 2.3.2, of the Draft Aquatic Resources Report, change “…stable or a slightly 

rising elevation for a period of 14 days to increase the spawning success of these species.” to 

“…stable or a slightly rising elevation for a period of 14 days to provide improved conditions for 

spawning and hatching success.” 

• On page 19, section 2.3.3, of the Draft Aquatic Resources Report, it states, “The following is a 

chronologically ordered synopsis of available information pertaining to aquatic resources in the 

Tallapoosa River downstream of Harris Dam.” This statement needs to be reworded to state, “The 

following is a chronologically ordered synopsis based on Alabama Power Company’s (APC) 

interpretation of selected relevant and historic information pertaining to aquatic resources in the 

Tallapoosa River System. Since the APC synopsis provided has not been through a scientific 

journal peer review process, there is a potential for bias or misinterpretation of the author(s) specific 

findings or conclusions.”  ADCNR has significant issues regarding how some of the studies were 

represented. In addition to an APC synopsis provided, if a peer-reviewed technical journal, master’s 

thesis, doctoral dissertation or unpublished report discussed in this section include abstracts, 

include in an appendix of the Final Aquatic Resources Report, similar to page 20 of section 4.0 

Publications in Appendix E, Volume 1 of the June 2018 R.L. Harris Hydroelectric Project Pre-

Application Document or within the report prior to the APC synopsis. We reserve the right to 

continue providing comments on the included synopses and provide additional sources of 
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information to include for consideration during the continued Final Aquatic Resources Report 

commenting and adaptive management plan process. 

• On page 21, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Travnicheck and Maceina (1994) APC synopsis, provide a few statements regarding details of 

which specific species of catostomid (suckers) decreased in relative abundance.   

• On page 21, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Johnson (1997) APC synopsis, add that in the Upper Tallapoosa tributaries Alabama Spike (Elliptio 

arca) was collected.   

• On page 22, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Johnson (1997) overview summary, “Southern Rainbow (Villosa iris)” should be changed to 

“Southern Rainbow (Villosa vibex)”. 

• On page 22, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Johnson (1997) APC synopsis, there are several aquatic gastropod species missing from this 

summary that are listed in the paper.  Update missing species provided in Johnson (1997). ADCNR 

has records of eight species of aquatic gastropods historically present in the TRB, minus Physella 

sp. species.  Physella taxonomy is currently undetermined. There could be one species or up to 

three species of Physella present in the TRB, pending further investigation. Rock Fossaria 

(Fossaria modicella) is now Galba modicella. Any Fossaria that were found in Johnson (1997) are 

recognized as G. modicella.  Pointed Campeloma (Campeloma decisum) does not occur in the 

Mobile Basin. Any Campeloma that were found in Johnson (1997) are recognized as Cylinder 

Campeloma (Campeloma regulare). Including specific tributary names of collections is 

recommended. 

• On page 23, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Freeman et al. (2001) APC synopsis, provide the ten species investigated in this study.  Include in 

the overview summary, that during summer, lower and more stable flows occurred at the regulated 

site which favored later spawning fish. Five of six species that spawn in the spring were less 

abundant at flow regulated sites compared to the upper unregulated sites.   

• On page 23, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Irwin and Belcher (1999) APC synopsis, include how many Flathead Catfish were tagged and 

stocked and additional potential causes for why no tagged Flathead Catfish were reported. 

• On page 24, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Sakaris (2006) APC synopsis, remove “surprisingly”.   

• On page 25, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Irwin et al. (2011) APC synopsis, provide IBI score overviews similar to Bowen et al. (1996) 

summary section. Remove one of the “be” after “Lipstick Darter may be be maintaining” and add 

Green Plan prior to “flow regulation” in this sentence. 

• On page 26, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Irwin et al. (2011) APC synopsis, reword, “…but Tallapoosa Darter seemed to be reproducing and 

faring well downstream of the dam.” excluding “seemed to be” and “faring well”.  

• On page 27, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Earley (2012) APC synopsis, it states, “Cortisol had no substantial effect of growth…”  It is 

important to remember that no substantial effect does not correlate to no effect.  Physiological 

stressors for both species showed altered stress response at the regulated site on the Tallapoosa 

River compared to the reference site.  This difference was possibly due to the non-natural flow 

regime measured at the regulated site.   

• On page 27, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Goar (2013) APC synopsis, rewrite overview to state, “Age-0 Redbreast Sunfish (Lepomis auratus) 

were collected at two regulated flow sites on the Tallapoosa River downstream of R.L. Harris Dam, 

at one unregulated flow site above Harris Reservoir, and an unregulated tributary stream of the 

Tallapoosa River downstream of R.L. Harris Dam.  Overall daily growth rate and incremental 

growth rate varied among years and was higher at regulated sites than unregulated sites, although 

overall model fit was modest.  Hatch frequency was higher and occurred earlier in unregulated sites 
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compared to hatching in regulated sections.  In laboratory experiments, results suggested that 

simulated high flows and decreased water temperatures similar to those measured on the regulated 

portion of the Tallapoosa River negatively affect daily growth rates and survival of Channel Catfish 

(Ictalurus punctatus) and Alabama Bass (Micropterus henshalli). Mortality was highest and daily 

growth lower in treatments with decreased water temperatures.  Older fish displayed higher daily 

growth rates and decreased mortality and were not as susceptible to the negative effects of 

simulated high flows and lower temperatures.  These data suggest that growth and survival may be 

impacted more by fluctuations in temperature than flow.”  

• On page 28, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Sammons et al. (2013) APC synopsis, include statement that the short lifespan of Tallapoosa Bass 

“may have hindered the ability of residual analysis to identify relationships between hydrology and 

recruitment of this species.” 

• On page 28, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Sammons et al. (2013) APC synopsis, regarding rainfall and flows, Sammons et al. (2013) stated 

based on observations during sampling “that catch rates of age-0 fish of all three species was higher 

in the lower and upper reaches than in the middle reach, indicating that recruitment at the 

population-level is likely impacted in the middle reach.” 

• On page 29, Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, Gerken 

(2015) APC synopsis, provide the ten species investigated in this study.  Include in the overview 

summary, that HPUE was positively correlated to water temperature and negatively correlated to 

discharge for eight species of fish.  Add that surveyed anglers targeted catfishes and black basses 

and reported catch rates of 2.0 fish per hour.   

• On page 30, Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, Kennedy 

(2015) APC synopsis, include that a total of 50 fish species were collected over the 22 sites 

sampled.  Of these 50 species, 13 species were collected with a high enough frequency that 

permitted further analyses.  

• On page 32, section 2.3.3 Tallapoosa River and Tributaries of the Draft Aquatic Resources Report, 

Irwin (2019) APC synopsis, provide IBI score overviews similar to Bowen et al. (1996) summary 

section. Note differences in metrics between studies. 

• On page 33, Table 2-5 Summary of Findings from Studies in the Tallapoosa River Below Harris 

Dam, it should be noted that the findings are based on the interpretation of APC.  Including the 

individual abstracts of the actual research reports would eliminate any potential bias and the 

possibility of misinterpreting the study results.      

• On page 33, Table 2-5 of the Draft Aquatic Resources Report, delete or rewrite table summary with 

major revisions. The majority of the brief summaries provided are either insufficient, incomplete 

and/or are not all inclusive of the research results or conclusions.   Findings should point the reader 

to the actual research abstracts, which should also be included in this report.   

• On page 35, 2.4 Summary section of the Draft Aquatic Resources Report, rewrite the first 

paragraph, accordingly, based on new species numbers and analysis after implementing ADCNR 

comments above. We recommend providing a more detailed summary of which specific aquatic 

species and populations (faunal shift changes) whose presence and/or sustainability within the 

Study Area have increased, decreased or remained stable since operation of the Harris Project and 

voluntary Green Plan implementation.  

• On page 35, 2.4 Summary section of the Draft Aquatic Resources Report, it states, “ In the spring, 

Alabama Power coordinates with ADCNR to maintain Harris Reservoir at a stable or slightly rise 

in elevation for a two-week period to increase spawning success of sport fish species, including 

Largemouth Bass, Alabama Bass, and Black Crappie.” Add “in the Harris Reservoir” after 

“Crappie”. ADCNR appreciates this voluntary coordinated effort with APC to improve spawning 

success of sport fish species in the reservoir. It is great example of how stable spawning periods 

can be crucial to sport fish management and how cooperation among stakeholders can contribute 

to targeted natural resource positive outcomes. 
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• On page 37, section 3.2.1 of the Draft Aquatic Resources Report, it states, “There is little existing 

temperature data on the recently described Tallapoosa Bass and Alabama Bass species. Spotted 

Bass data are being gathered as a surrogate to Alabama Bass data since the two species are very 

closely related.” If no specific data is obtained regarding temperature data for the Tallapoosa Bass, 

in addition to the information obtained on Alabama Bass, ADCNR recommends including as 

supplement, available temperature requirements of Redeye Bass (Micropterus coosae) and Shoal 

Bass (Micropterus cataractae).  Auburn University has the perfect opportunity to study, and publish 

temperature requirements for Tallapoosa Bass, if there is nothing in the literature to use. Trying to 

use “similar” species may not be accurate for the bioenergetics modeling trials. 

• On page 38, section 3.2.2 of the Draft Aquatic Resources Report, it states, “Daily fluctuations of 

10 °C were rare during both Pre-Green Plan and Green Plan operations. Overall, releases from 

Harris Dam could cause temperature decreases of 4 °C in the summer and 1-2 °C in the fall (see 

June 2, 2020 HAT 3 meeting summary in Attachment 2).” Specify what percentage of time yearly, 

monthly, daily and hourly, 2, 4, 6, 8 and 10 °C, changes occurred.  Provide the time frame 

temperature changes described, are referring to in the text.  For water temperature data, maximum 

and minimum values, and how long those values persist (hours) would better explain the fluctuation 

in temperature changes occurring in a regulated and unregulated river reaches. Providing detailed 

reporting of minimum and maximum values at hourly intervals especially when water temperatures 

reach critical spawning ranges (15-25°C) in the spring, is important to fully understand what is 

occurring to aquatic resources (See July 31, 2020, ADCNR page 18, section 3.2.4 Water 

Temperature of Draft Downstream Aquatic Habitat Report comments on temperature change). 

Provide mean, median, minimum and maximum hourly water temperature fluctuations in this 

section.  A comparison of hourly changes between unregulated and regulated reaches will be critical 

in evaluating temperature impacts to natural resources.  

• On page 38, section 3.2.2 of the Draft Aquatic Resources Report, it states, “A direct comparison of 

temperatures between unregulated and regulated reaches will be included in the Final Aquatic 

Resources Study Report in April 2021”. Explain why the unregulated temperature evaluation was 

not included in the Draft Aquatic Resources Report. In addition, this section indicates that 

temperature is less variable in the tailrace than at Wadley.  The tailrace should theoretically receive 

the coldest and largest amount of discharge. Provide verification of this result and include an 

explanation of potential causes for this variation as you proceed further downstream of the 

discharge.   

• On page 38, section 3.2.3 of the Draft Aquatic Resources Report, it is unclear if this fish population 

includes shallow water habitat or only deep-water habitat analysis. The methods describe deep 

water sampling methods only. Specify which sites are shallow water and which are deep water. If 

any of ADEM’s 2018 fish surveys in the Tallapoosa River will be used to supplement collections 

by Auburn University and Alabama Power, include data in the report or in an appendix and discuss 

results. Provide deep and shallow fish survey sampling metrics such as numbers of each species 

collected, abundance, diversity, evenness, etc. and calculate for each study reach (Recommend a 

similar basin calibrated IBI calculation for comparison to previous studies (Bowen et al. 1996; 

O’Neil et al. 2006; Irwin 2019)). If selected monitoring sites were modified or changed, provide 

details on habitat and fish sampling differences observed between sites.   

• On page 3, section 2.1 in Appendix B of the Draft Aquatic Resources Report, since data relevant 

to effect of temperature requirements for Tallapoosa Bass do not currently exist, ADCNR 

recommends including additional available temperature requirements of Redeye Bass (Micropterus 

coosae) and Shoal Bass (Micropterus cataractae). 

• On page 4, section 2.2 in Appendix B of the Draft Aquatic Resources Report, include an 

explanation or supporting sources for why extreme fluctuations in temperature in daily 

temperatures were defined as a 10 °C shift for this study.  In addition to yearly, monthly and daily 

temperature shifts included, specify what percentage of time during hourly analysis, 2, 4, 6, 8 and 

10 °C, changes occurred.  For water temperature data, maximum and minimum values, and how 

long those values persist (hours) would better explain the fluctuation in temperature changes 



Ms. Bose 

August 28, 2020 

Page 8 of 11 

 

The Department of Conservation and Natural Resources does not discriminate on the basis of race, color, religion, age, sex, national origin, disability, pregnancy, 

genetic information or veteran status in its hiring or employment practices nor in admission to, access to, or operations of its programs, services, or activities. 

 

occurring in a regulated and unregulated river reaches. Providing detailed reporting of minimum 

and maximum values at hourly intervals especially when water temperatures reach critical 

spawning ranges (15-25°C) in the spring.  This information is needed to fully understand what is 

occurring to aquatic resources (See July 31, 2020, ADCNR page 18, section 3.2.4 Water 

Temperature of Draft Downstream Aquatic Habitat Report comments on temperature change). 

Provide mean, median, minimum and maximum hourly water temperature fluctuations in this 

section.  Provide more details on the noted periods of relatively higher variation during both pre- 

and post- Green Plan periods including how many times they occurred for each site. If temperature 

data is unavailable for a specific site, during a time period when other sites indicate high 

temperature variation, provide a caveat recognizing these specific key data range gaps with an 

explanation for the absence. For example, Tailrace 2000 Temp Range is unavailable for 10-12-

month data, but Malone and Wadley both indicate high variation during this same time period. 

Unavailable temperature data gaps, during key high temperature variation events, has the potential 

to significantly reduce analyses of temperature changes and impacts occurring in the regulated 

reach. A comparison of yearly, monthly, daily and hourly changes between unregulated and 

regulated reaches will be critical in evaluating temperature impacts and providing details for 

Modified Green Plan flow scenario recommendations. Explain why the unregulated temperature 

evaluation was not included in the Draft Aquatic Resources Report and include this analysis in the 

Final Aquatic Resources Report.    

• On pages 5-7, section 2.3 in Appendix B of the Draft Aquatic Resources Report, deep and shallow 

fish survey sampling should include common metrics such as abundance, diversity, evenness, etc. 

and calculated for each study reach (Recommend a similar basin calibrated IBI calculation for 

comparison to previous studies (Bowen et al. 1996; O’Neil et al. 2006; Irwin 2019)). Data from 

ADEM’s 2018 fish surveys in the Tallapoosa River may be used to supplement collections by 

Auburn University and Alabama Power (If supplementing this data for shallow water sampling, 

include data in the report or in an appendix and discuss results). If selected monitoring sites were 

modified or changed, provide details on habitat and fish sampling differences observed between 

sites.   

• On page 6, section 2.3 Sampling Methods in Appendix B of the Draft Aquatic Resources Report, 

include an explanation for why pulses were set at 25/sec (25 pps) for electrofishing sampling.    

Typically pulse rates of at least 60/s are used to collect scaled fishes, and 30 and below are used 

for non-scaled fishes such as catfish. 

• On page 7, section 2.4 in Appendix B of the Draft Aquatic Resources Report, specify in the 

bioenergetics methods if data from individuals collected from all four sites will be pooled and/or 

analyzed for differences among fish species groups for each site.   

• On page 10, section 3.3 in Appendix B of the Draft Aquatic Resources Report, ADCNR agrees 

with the assessment that an alternative site is necessary for the current upstream control site due to 

its closely linked dam operation characteristics. ADCNR requests input on site selection 

alternatives.   

• On page 10, section 3.3 in Appendix B of the Draft Aquatic Resources Report, provide methods 

for the electromyogram (EMG) telemetry data portion on page 5, section 2.3 section of the report. 

• On page 15, Table 1. in Appendix B of the Draft Aquatic Resources Report, ADCNR recommends 

including additional available temperature requirements of Redeye Bass (Micropterus coosae) and 

Shoal Bass (Micropterus cataractae). Including details on spawning substrate preference, age at 

sexual maturity and maximum life expectancy of each species in this table would be beneficial.   

• On page 17, Table 3. in Appendix B of the Draft Aquatic Resources Report, provide common 

names column, and family column similar to page 7, Table 2-1 of the Draft Aquatic Resources 

Report, for consistency purposes. Include number collected for each species, instead of presence 

only. Include common metrics such as abundance, diversity, evenness, etc. and calculated for each 

study reach (For etc. ADCNR recommends including a similar basin calibrated IBI calculation for 

comparison to previous studies (Bowen et al. 1996; O’Neil et al. 2006; Irwin 2019)). Include a row 

indicating how many sampling trips the column data represents.   
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• On pages 22-30, Figures 2A-2C in Appendix B of the Draft Aquatic Resources Report, if 

temperature data is unavailable for a specific site, during a time period when other sites indicate 

high temperature variation, provide a caveat (blue shaded box with asterisks recognizing these 

specific key data range gaps) with an explanation for the absence. For example, Tailrace 2000 

Temp Range is missing 10-12-month data, but Malone and Wadley show high variation during this 

period. An additional notable missing data gap was observed in Figure 2B Malone 2003, months 

3-5 data. Determining when, how often and how far downstream tailrace high variation 

temperatures were detected will be important information to have when evaluating temperature 

effects on aquatic resources.   

• On page 36, Figure 6 in Appendix B of the Draft Aquatic Resources Report, label sites accordingly 

to site descriptions in the text (For example, label Upper Tallapoosa point as Lee’s Bridge. Indicate 

which locations were substituted and provide alternative location on map.   

 

Thank you for the opportunity to comment on the R.L. Harris Hydroelectric Project relicensing 

filed Harris Project Initial Study Report (ISR) Draft Aquatic Resources Report.  We look forward 

to continuing our cooperative efforts with the Federal Energy Regulatory Commission, Alabama 

Power, and other stakeholders during this process.   

 

If you have any questions regarding these comments, please contact me at (334-353-7484) or 

Todd.Fobian@dcnr.alabama.gov. 
 

  Sincerely, 

  
 Todd Fobian  

  

 Environmental Affairs Supervisor 

  

mailto:Todd.Fobian@dcnr.alabama.gov
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VIA EMAIL 

 

Ms. Angie Anderegg 

Harris Relicensing Project Manager 

Alabama Power Company 

600 North 18th Street 

Birmingham, AL 35203 

 

RE: Comments on Draft Aquatic Resources Study Report for R.L. Harris Hydroelectric 

Project (P-2628-065) 

 

Dear Ms. Anderegg: 

 

Please see below for the comments of Alabama Rivers Alliance on the Draft Aquatic Resources 

Study Report (the “Draft Report”) submitted by Alabama Power Company (“Licensee”) for the 

relicensing of R.L. Harris Dam (P-2628-065). Thank you for the opportunity to comment and for 

including these comments in the FERC correspondence record. If you have any questions or 

concerns, please contact me at jwest@alabamarivers.org or by phone at (205)- 322-6395. 

 

I. Downstream Fish Population Study 

As part of the Downstream Fish Population Study described in Appendix B to the Draft Study 

(Auburn University’s Progress Report), an assessment of the entire fish population below Harris 

is being conducted, and a subset of four target species are being studied more intensively.1 For the 

non-target species, it is unclear exactly what the assessment entail. Will more information on non-

target species be reported other than the presence/absence data contained in Table 3 of the Progress 

Report? We encourage Licensee to provide the “comprehensive characterization of aquatic 

resources” described in the approved Aquatic Resources Study Plan with careful attention paid to 

both target and non-target species.2 

Particularly because scant temperature data exists for two of the four target species (Tallapoosa 

Bass and Alabama Bass3) and a wide range in thermal minima and preferred temperatures has been 

                                                           
1 Draft Aquatic Resources Study Report (Jul. 2020), Accession No. 20200728-5120, at 37. 
2 Final Aquatic Resources Study Plan (May 2019), Accession No. 20190513-5093, at 3.  
3 Due to the limited existing temperature data on Alabama Bass, a related species (Spotted Bass) is being used as a 

surrogate. However, Table 1 of Auburn’s Progress Report currently only contains one source reporting temperature 

mailto:jwest@alabamarivers.org
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reported in the literature for another target species (Channel Catfish4), we recommend a literature 

review of similar temperature data for at least some of the non-target species, including species 

the science indicates are most affected by Harris, such as Stippled Studfish, Blackspotted 

Topminnow, Black Redhorse, Blacktail Redhorse, Riffle Minnow, and Bullhead Minnow.5 

Of the 38 fish species studied from 25 sites over a 12-year period and reported on in the U.S. 

Geological Survey’s Open-File Report from 2019 (“USGS Report”), the four target species 

selected for the Downstream Fish Population Study are relatively more tolerant of flows from 

Harris, though still clearly impacted. Figures B6 and B7 of the USGS Report show the estimated 

flow regulation effects on species-specific persistence and colonization, and it is clear that the 

target species are all in at least the top 50 percent of species that can withstand the current flow 

regime.6 For example, the following Figure B6 of the USGS Report shows flow regulation effects 

on persistence for 38 species with the four target species highlighted.  

 

                                                           
data on that surrogate species. More temperature may be uncovered as the study progresses, but for now, even the 

surrogate species does not have considerable data available.   
4 The temperature requirements data reported from two sources on Table 1 of Auburn’s Progress Report show a very 

wide range in thermal minima (6.5 - 18℃) for Channel Catfish. 
5 Elise R. Irwin, Adaptive Management of Flows from R.L. Harris Dam (Tallapoosa River, Alabama)—Stakeholder 

Process and Use of Biological Monitoring Data for Decision Making, U.S. Geological Survey Open-File Report 2019-

1026, Table B1 (at 31), Figure B6 (at 37), and Figure B7 (at 38).  
6 Id. 
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Certainly, the target species are game fish of particular interest to fishermen and recreationists on 

the Tallapoosa; however, they do not accurately represent the full spectrum of impacts suffered by 

fishes below Harris. As noted in the Aquatic Resources Study Plan, the goal of many stakeholders 

in this relicensing is to “protect and enhance the health of populations of game and non-game 

species of fish and other aquatic fauna.”7 To more comprehensively assess temperature and flow 

impacts on both game and non-game fishes, we recommend at least a literature review of 

temperature data for some of the more impacted species mentioned above.  

 

II. Bioenergetics Modeling 

 

A. Sites of Fishes Used in Modeling 

Table 4 of Auburn University’s Progress Report shows the number of each target species that have 

been run in static and swimming respirometry at either 10℃ or 21℃, but it does not show which 

sites the fishes tested were collected from (regulated vs. unregulated sites). For instance, which 

sites were the five Channel Catfish shown as tested in the swimming respirometer in Table 4B 

collected from? To fully understand the effects of a Harris-sized release that combines increased 

flow with decreasing temperature, fishes from unregulated reaches that are not acclimated to the 

effects of Harris should be subjected to simulated conditions.  

Just as the published bioenergetics model for a lentic population of Channel Catfish mentioned in 

Auburn’s Progress Report may not be applicable to a model of the same species in a lotic 

environment, a bioenergetics model of Tallapoosa Bass from the Malone site, which experiences 

large fluctuations in daily flows, may be different than the model of Tallapoosa Bass in an 

unregulated reach that sees natural flows. To fully understand the energy-balance simulations 

provided by the bioenergetics model, it would be helpful to know if fishes from regulated or 

unregulated reaches were used to create the model.  

B. Temperatures Used for Static Respirometry 

As part of the intermittent flow static respirometry portion of the bioenergetics modeling, target 

fish species are being tested at two temperatures, 10℃ and 21℃.8 We seek to understand why 

those particular temperature values are being used for the static respirometry. The value of 10℃ 

aligns with the lowest thermal minima of any target species on Table 1 of the Progress Report. The 

value of 21℃ lines up with ideal spawning temps for two of the target species on Table 1.  

The temperature range data provided by Licensee for 2000-2018 in Figure 2B regularly shows 

temperatures reaching 10℃ in most every year. However, since this data is only for March through 

October of each year, with winter water temperatures not available, it is likely that lower water 

temperatures are present below Harris. The need for winter temperature data was noted by the 

Auburn research team as a take-home point during its June 2020 presentation to HAT-3.9 Records 

                                                           
7 Final Aquatic Resources Study Plan (May 2019), Accession No. 20190513-5093, at 3. 
8 Appendix B (Auburn University Progress Report) of Aquatic Resources Study Report (Jul. 2020), Accession No. 

20200728-5120, at 8 [hereinafter “Auburn Progress Report”]. 
9 See Attachment 2 (Consultation Record) to the Draft Aquatic Resources Study Report (Jul. 2020), Accession No. 

20200728-5120, at 206 of full .pdf.  



4 

 

from the USGS gages at Wadley and Heflin shows winter water temperatures significantly below 

10℃.10 Additional winter temperature data may need to be taken into account as part of the static 

respirometry portion of the bioenergetics modeling. At a minimum, rationale for the temperature 

values chosen for the static respirometry would be helpful to stakeholders and should be included 

in the final report.   

 

III. Alternative “Control” Sites for Fish Community Sampling 

In Section 3.3 of the Auburn University Progress Report, the authors discuss the possibility of 

adding an alternative “control” site, either another site upstream of the Harris reservoir or an 

unregulated tributary.  The current control site at Lee’s Bridge “appears to be more closely linked 

to dam operations than previously thought,” and that particular site is not yielding the requisite 

number of one of the target species, Tallapoosa Bass, to have a sufficient dataset. 11  

We fully support establishing one or more alternative control sites further upstream of Harris or, 

ideally, in the unregulated tributaries that are the least influenced by dam operations. An unaffected 

control site is necessary for the study, and if the Lee’s Bridge site is not an appropriate control site, 

another should be identified and established.  

 

 

IV. Addressing Thermal Pollution Problems 

Based on extensive studies surveying a wide variety of fishes and macroinvertebrates below 

Harris, and based on the preliminary findings contained in the Draft Report, we believe enough 

evidence exists of the temperature impacts created by the hypolimnetic releases from Harris to 

justify beginning discussion of the options available to remedy the current thermal regime. The 

following is a brief summarization of some of the research pointing to ecological problems caused 

by low water temperatures: 

 Nesting success for Redbreast Sunfish was negatively related to both peaking power 

generation and depressed water temperatures (Andress 2002).12 

 Strongly fluctuating flows and decreased water temperatures negatively affect survival and 

early growth of age-0 Channel Catfish and Alabama Bass. Mortality was highest in 

treatments with decreased water temperatures, indicating that variation of the thermal 

regime could have significant impacts on survival of juvenile Channel Catfish and 

Alabama Bass. Daily growth rates were also lower in treatments with decreased water 

                                                           
10 For instance, USGS data for the Heflin gage for November 2018 – March 2019 show water temperatures reaching 

below 6℃, and data from the USGS Wadley gage for that same period show water temperatures below 8℃.  
11 Auburn Progress Report, at 10. 
12 Andress, R. O., Nest Survival of Lepomis Species in Regulated and Unregulated Rivers, Master’s Thesis, Auburn 

University (2002). 
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temperatures. Data also suggest that growth and survival may be impacted more by 

fluctuations in temperature versus flow variation (Goar 2013).13 

 Improving flow and temperature criteria from Harris could enhance growth and hatch 

success of sport fishes (Irwin and Goar 2015).14 

 Flow and temperature remain in a non-natural state in regulated reaches downstream of 

Harris, and the macroinvertebrate community in regulated reaches shows many 

dissimilarities to communities from unregulated river reaches (Irwin 2019).15 

Most recently, Chapter B of the USGS Report specifically links cold temperatures to ecological 

impact: “Although it has long been recognized that temperatures are altered below R.L. Harris 

Dam, specific inference regarding the influence on biotic processes has been lacking until this 

study, which clearly related colonization rates (that is, recruitment of a species to a site) to 

increased thermal energy in the river.”16 

Thermal regimes and flows are intrinsically related, but at Harris, adjusting water temperatures 

may require a different set of infrastructure improvements than modifying flows due to the 

configuration of the intake structure. Licensee has stated it will examine options for temperature 

mitigation technologies once it has been determined that water temperature is a problem.17 It will 

take time to analyze the cost-effectiveness of temperature control technologies such as floating 

intakes, multi-level intake structures, and different reservoir destratification approaches. We 

believe that delaying this discussion and assessment can only prolong the relicensing, and we 

encourage FERC and Licensee to turn to this topic while the Aquatic Resources Study progresses.     

As the USGS Report notes, “changes in dam management have successfully mitigated for thermal 

effects,”18 and thermal controls coupled with operational changes guided by adaptive management 

can bring about successful mitigation and ecological restoration on the Tallapoosa below Harris. 

Sincerely, 

 

 

 

 

Jack K. West, Esq. 

Alabama Rivers Alliance 

Policy and Advocacy Director 

2014 6th Avenue North 

Suite 200 

Birmingham, AL 3520 

                                                           
13 Goar, T.P., Effects of Hydrologic Variation and Water Temperatures on Early Growth and Survival of Selected 

Age-0 Fishes in the Tallapoosa River, Alabama, Doctoral Dissertation (2013). 
14 Irwin, E.R. and T.P. Goar, Spatial and Temporal Variation in Recruitment and Growth of Channel Catfish, Alabama 

Bass and Tallapoosa Bass in the Tallapoosa River and Associated Tributaries (2015), U.S. Department of Interior, 

Fish and Wildlife Service, Cooperator Science Series FWS/CSS -116, Washington, D.C. 
15 Irwin, supra note 5, 
16 Irwin, supra note 5, at 47. 
17 Initial Study Report Meeting Summary (May 12, 2020), Accession No. 20200512-5083, at 26. 
18 Irwin, supra note 5, at 47. 



1

APC Harris Relicensing

From: Donna Matthews <donnamatthews2014@gmail.com>
Sent: Monday, August 31, 2020 4:12 PM
To: APC Harris Relicensing
Subject: Fwd: Aquatic Life Studies

 

‐‐‐‐‐‐‐‐‐‐ Forwarded message ‐‐‐‐‐‐‐‐‐ 
From: Donna Matthews <donnamatthews2014@gmail.com> 
Date: Sat, Aug 29, 2020 at 12:01 AM 
Subject: Aquatic Life Studies 
To: <arsegars@southercompany.com> 
 

28 Aug 2020 
re : P-2628  
Aquatic Resources Study 
 
 
Dear Angie, 
Below are my comments on the proposed Aquatic/Bioenergetic studies. 
 
 
This is a huge and complex area of study, far beyond my scope. 
However, I have one major concern: 
 
Given the wide array of study data already available, it seems prudent to design studies built upon previously 
gleaned knowledge and understanding.  This river has been studied for decades.  It is known that regulation of 
rivers including  erratic flows and induced temperature variations are detrimental to downstream aquatic life.   I 
saw no mention of previous ‘Wisconsin” Bioenergetic Studies in the literature review.  If creation of a model 
adaped for this study is breaking new ground, how is it superior to previous methodologies of in situ fish and 
critter counts at various points along the river?  What does it aspire to contribute to the knowledge of the 
aquatic life, in all its totality, of the Tallapoosa River?  What information will it (Bioeneretic Model) provide that 
other study methods do not?  What information is not collected from a bioenergetic study which might be 
present in biological monitoring studies? 
 
My understanding was the 20 or so level loggers set out last year were to record temp and flow data every 15 
minutes.  Are the level logger locations being used to collect fish samples for any of the studies?  Since the 
locations of the level loggers are known, they become reference points from which to gather and study species 
of concern.   
 
Since the data comparing regulated/unregulated temperatures is retrospective sec (3.2.2) are there plans to 
collect temp and flow data at the study/collection sites?   Looking for species of concern at these specific 
locations will provide clear baseline data available for future scientists.   
 
Constructing a new bioenergetics model to assess aquatic life seems excessive.  Adding data to  protocols for 
established aquatic biological monitoring would appear to be the better use of resources and allow better 
comparison of data from years past going forward. 
 
Sincerely, 
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Donna Matthews 
 



HAT 3 - Additional Comments on Aquatic Resources Report

APC Harris Relicensing <g2apchr@southernco.com>
Thu 9/3/2020 4:41 PM

To:  APC Harris Relicensing <harrisrelicensing@southernco.com>
Bcc:  damon.abernethy@dcnr.alabama.gov <damon.abernethy@dcnr.alabama.gov>; lgallen@balch.com 
<lgallen@balch.com>; arsegars@southernco.com <arsegars@southernco.com>; dkanders@southernco.com 
<dkanders@southernco.com>; nathan.aycock@dcnr.alabama.gov <nathan.aycock@dcnr.alabama.gov>;
jefbaker@southernco.com <jefbaker@southernco.com>; steve.bryant@dcnr.alabama.gov 
<steve.bryant@dcnr.alabama.gov>; wmcampbell218@gmail.com <wmcampbell218@gmail.com>;
jcarlee@southernco.com <jcarlee@southernco.com>; kechandl@southernco.com <kechandl@southernco.com>;
kmo0025@auburn.edu <kmo0025@auburn.edu>; evan_collins@fws.gov <evan_collins@fws.gov>;
kate.cosnahan@kleinschmidtgroup.com <kate.cosnahan@kleinschmidtgroup.com>; allan.creamer@ferc.gov 
<allan.creamer@ferc.gov>; robinwaldrep@yahoo.com <robinwaldrep@yahoo.com>; decker.chris@epa.gov 
<decker.chris@epa.gov>; devridr@auburn.edu <devridr@auburn.edu>; colin.dinken@kleinschmidtgroup.com 
<colin.dinken@kleinschmidtgroup.com>; jeff_duncan@nps.gov <jeff_duncan@nps.gov>;
amanda.fleming@kleinschmidtgroup.com <amanda.fleming@kleinschmidtgroup.com>

HAT 3,

Below are one additional set of comments on the draft Aquatic Resources Report.

Thanks,

Angie Anderegg
Hydro Services
(205)257-2251
arsegars@southernco.com

From: Donna Matthews <donnamatthews2014@gmail.com> 
Sent: Monday, August 31, 2020 4:12 PM
To: APC Harris Relicensing <g2apchr@southernco.com>
Subject: Fwd: Aquatic Life Studies

---------- Forwarded message ---------
From: Donna Matthews <donnamatthews2014@gmail.com>
Date: Sat, Aug 29, 2020 at 12:01 AM
Subject: Aquatic Life Studies
To: <arsegars@southercompany.com>

28 Aug 2020
re : P-2628 
Aquatic Resources Study



Dear Angie,
Below are my comments on the proposed Aquatic/Bioenergetic studies.

This is a huge and complex area of study, far beyond my scope.
However, I have one major concern:

Given the wide array of study data already available, it seems prudent to design studies 
built upon previously gleaned knowledge and understanding.  This river has been studied 
for decades.  It is known that regulation of rivers including  erratic flows and induced 
temperature variations are detrimental to downstream aquatic life.   I saw no mention of 
previous ‘Wisconsin” Bioenergetic Studies in the literature review.  If creation of a model 
adaped for this study is breaking new ground, how is it superior to previous methodologies 
of in situ fish and critter counts at various points along the river?  What does it aspire to 
contribute to the knowledge of the aquatic life, in all its totality, of the Tallapoosa River?  
What information will it (Bioeneretic Model) provide that other study methods do not?  What 
information is not collected from a bioenergetic study which might be present in biological 
monitoring studies?

My understanding was the 20 or so level loggers set out last year were to record temp and 
flow data every 15 minutes.  Are the level logger locations being used to collect fish 
samples for any of the studies?  Since the locations of the level loggers are known, they 
become reference points from which to gather and study species of concern.  

Since the data comparing regulated/unregulated temperatures is retrospective sec (3.2.2) 
are there plans to collect temp and flow data at the study/collection sites?   Looking for 
species of concern at these specific locations will provide clear baseline data available for 
future scientists.  

Constructing a new bioenergetics model to assess aquatic life seems excessive.  Adding 
data to  protocols for established aquatic biological monitoring would appear to be the better 
use of resources and allow better comparison of data from years past going forward.

Sincerely,
Donna Matthews
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©�������ª«¬�­«�®�««����������̄ ��������������

°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°±>GH
²GnC>³>́E
:@µA³
²@@EGHI¶d
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TRSRP̂OUR_rNwMÛ[MT̂NOrR_\NV
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WTZÒURwT\tR[V̀ MOS_T\̀ aqTZNOP_V\\uRSS[vSROUPTZ̀ OûVN\]Y_T\̀ 
WTZNOP_V\\uRSS[vSROUPTZ̀ OûVN\]Y_T\̀ aq
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600 North 18th Street 

Hydro Services 16N-8180 

Birmingham, AL  35203 

205 257 2251 tel 

arsegars@southernco.com 

October 30, 2020 

 

VIA ELECTRONIC FILING 

 

Project No. 2628-065 

R.L. Harris Hydroelectric Project 

Progress Update 

 

Ms. Kimberly D. Bose 

Secretary 

Federal Energy Regulatory Commission 

888 First Street N. 

Washington, DC  20426 

 

Dear Secretary Bose, 

 

Alabama Power Company (Alabama Power) is the Federal Energy Regulatory Commission (FERC) 

licensee for the R.L. Harris Hydroelectric Project (Harris Project) (FERC No. 2628). On March 13, 20191, 

Alabama Power filed 10 study plans for FERC approval as part of the Integrated Licensing Process (ILP) for 

the Harris Project. On April 12, 20192, FERC approved Alabama Power’s study plans with FERC 

modifications. Alabama Power filed the Final Study Plans with FERC on May 13, 20193 and posted the 

Final Study Plans to the Harris Project relicensing website at www.harrisrelicensing.com. Alabama Power 

filed the Initial Study Report along with six Draft Study Reports and two cultural resources documents on 

April 10, 20204. 

 

As part of the May 13, 2019 filing, Alabama Power recognized the complexity of tracking the 10 relicensing 

studies and committed to filing a voluntary Progress Update with FERC in October 2019 and October 2020. 

Alabama Power filed the 2019 Progress Update on October 30, 20195. The purpose of this Progress 

Update (Attachment A) is to ensure that stakeholders and FERC can review the study progress to date and 

plan for future reports, meetings, and overall relicensing activities. This is a voluntary action that is not 

required under the ILP. A summary of the Harris Project relicensing activities for the six established Harris 

Action Teams (HAT) and their associated studies from April 10, 2020 to date is outlined in the Progress 

Update. Alabama Power will post this 2020 Progress Update to the Harris Project relicensing website. The 

current HAT distribution lists are included as Attachment B. 

 

 
1 Accession No. 20190313-5060 
2 Accession No. 20190412-3000 
3 Accession No. 20190513-5093 
4 Accession No. 20200410-5084 
5 Accession No. 20191030-5053 
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October 30, 2020 

 

If there are any questions concerning this filing, please contact me at arsegars@southernco.com or 205-

257-2251. 

 

Sincerely, 

 
Angie Anderegg 

Harris Relicensing Project Manager 

 

Attachments (2) 

 

cc: Harris Stakeholder List
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HARRIS PROGRESS UPDATE 
REPORT 
 
R.L. HARRIS HYDROELECTRIC PROJECT 
 
FERC NO. 2628 

Prepared for: 

Alabama Power Company 
 
Prepared by: 

Kleinschmidt Associates 
October 2020 

harrisrelicensing.com 
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1.0 INTRODUCTION 

Alabama Power Company (Alabama Power) is the Federal Energy Regulatory Commission 
(FERC) licensee for the R.L. Harris Hydroelectric Project (Harris Project) (FERC No. 2628). 
On June 1, 2018, Alabama Power filed a Pre-Application Document and began the 
Integrated Licensing Process (ILP) for the Harris Project1. 

On November 13, 2018, Alabama Power filed ten proposed study plans for the Harris 
Project. FERC issued a Study Plan Determination on April 12, 2019, which included FERC 
staff recommendations. Alabama Power incorporated FERC’s recommendations and filed 
the Final Study Plans with FERC on May 13, 20192. Based upon FERC’s prior comments 
and as part of the Final Study Plans, Alabama Power incorporated within each study plan’s 
schedule a milestone to file a voluntary Progress Update in October 2019 and October 
2020. This Progress Update is designed to inform stakeholders and FERC of the study 
progress, future reports, Harris Action Team (HAT) meetings, and overall relicensing 
activities. 

Three activities apply to all the HATs that are described here: the Initial Study Report (ISR), 
ISR Meeting, and the ISR Meeting Summary. On April 10, 2020, Alabama Power filed the 
ISR3 along with six Draft Study Reports and two cultural resources documents. Alabama 
Power held an ISR Meeting with stakeholders and FERC on April 28, 2020 and filed the ISR 
Meeting Summary on May 12, 20204. Comments on the ISR and ISR Meeting Summary 
were due June 11, 2020. On July 10, 2020, Alabama Power filed its response to 
questions/comments on the ISR and additional studies/study modifications for the Harris 
Project.5 

On August 10, 2020, FERC sent a letter to Alabama Power discussing the Determination 
on Requests for Study Modifications for the R.L. Harris Hydroelectric Project6. In that letter, 
FERC recommended that Alabama Power conduct a new study titled Battery Energy 
Storage System (BESS). FERC recommended that the BESS study be conducted with the 

 
1 Accession No. 20180601-5125 
2 Accession No. 20190513-5093 
3 Accession No. 20200410-5084 
4 Accession No. 20200512-5083 
5 Accession No. 20200710-5122 
6 Accession No. 20200810-3007 
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Downstream Release Alternative Study and include at least two new release alternatives: 
(a) a 50 percent reduction in peak releases associated with installing one 60 MW battery 
unit, and (b) a proportionately smaller reduction in peak releases associated with installing 
a smaller MW battery unit (i.e., 5, 10 or 20 MW battery). FERC further recommended that 
Alabama Power include in its cost estimates for installing a BESS, any specific structural 
changes, any changes in turbine-generator units, and costs needed to implement each 
battery storage type. Finally, FERC recommended that, consistent with the Downstream 
Release Alternative Study Plan, Alabama Power evaluate how each of the release 
alternatives (i.e., items (a) and (b) above) would affect recreation and aquatic resources in 
the Harris Project reservoir and downstream. Alabama Power is conducting the BESS study 
as recommended by FERC and will prepare and file a BESS report in first quarter 2021. 

Sections 2-7 of this Progress Report summarize the relicensing activities of the six 
established HATs from the ISR filing to date. 
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2.0 HAT 1 – PROJECT OPERATIONS 

2.1 DOWNSTREAM RELEASE ALTERNATIVES STUDY PLAN 

• Alabama Power downloaded the lever logger data and incorporated these 
data into the HEC-RAS (Hydrologic Engineering Center's River Analysis 
System) model. 

• Alabama Power filed the Draft Downstream Release Alternatives Phase 1 
Report on April 10, 20207 with comments due June 11, 2020. This report was 
also distributed to the HAT 1 (Project Operations) participants and posted 
on the Harris Relicensing website at www.harrisrelicensing.com. 

• Alabama Power filed the Final Downstream Release Alternatives Phase 1 
Report on July 27, 20208. This report was also distributed to the HAT 1 
participants and posted on the Harris Relicensing website at 
www.harrisrelicensing.com. 

• As noted in the Alabama Power Response to ISR Disputes or Requests for 
Modifications of Study Plan filed on July 10, 2020 and recommended in 
FERC’s August 10, 2020 Determination on Study Modifications, Alabama 
Power is analyzing additional downstream releases and using qualitative 
and quantitative data to identify potential resource impacts from changes 
in the downstream releases. Alabama Power will present this information in 
the Phase 2 Report. The Draft Phase 2 report will be filed on or before April 
12, 2021. 

2.2 OPERATING CURVE CHANGE FEASIBILITY ANALYSIS STUDY PLAN  

• Alabama Power filed the Draft Operating Curve Change Feasibility Analysis 
Phase 1 Report on April 10, 20209 with comments due June 11, 2020. This 
report was also distributed to the HAT 1 (Project Operations) participants 
and posted on the Harris Relicensing website at www.harrisrelicensing.com. 

• Alabama Power hosted a HAT 1 meeting on June 4, 2020, to present the 
methodologies for analyzing how structures on Lake Harris and downstream 

 
7 Accession No. 20200410-5069 
8 Accession No. 20200727-5088 
9 Accession No. 20200410-5086 
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of Harris Dam might be affected by the proposed winter operating curve 
alternatives and posted the meeting summary on the Harris Relicensing 
website at www.harrisrelicensing.com. 

• Alabama Power filed the Final Operating Curve Change Feasibility Analysis 
Phase 1 Report on August 31, 202010. This report was also distributed to the 
HAT 1 participants and posted on the Harris Relicensing website at 
www.harrisrelicensing.com. 

• Alabama Power is analyzing qualitative and quantitative data in Phase 2 to 
identify potential resource impacts from a change in the operating curve. 
The Draft Phase 2 report will be filed on or before April 12, 2021. 

 
  

 
10 Accession No. 20200831-5339 
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3.0 HAT 2 – WATER QUALITY AND USE 

3.1 EROSION AND SEDIMENTATION STUDY PLAN 

• Alabama Power distributed the Draft Erosion and Sedimentation Study 
Report to HAT 2 (Water Quality and Use) participants for review on March 
18, 2020. Alabama Power provided this report to HAT 2 participants prior to 
the official ISR comment period to allow additional time for review. 

• Alabama Power filed the Draft Erosion and Sedimentation Study Report on 
April 10, 202011 with comments due June 11, 2020. This report was also 
distributed to the HAT 2 participants and posted on the Harris Relicensing 
website at www.harrisrelicensing.com. 

• Alabama Power posted the videos associated with the Tallapoosa River High 
Definition Stream Survey Final Report on the Harris Relicensing website at 
www.harrisrelicensing.com.  

• Alabama Power facilitated obtaining from a stakeholder copies of various 
images of the Tallapoosa River pre-Harris Dam and post-construction. 
Alabama Power filed these images as Consultation Regarding Historic 
Photographs of the Tallapoosa River with FERC on August 4, 202012. These 
photos were also posted to the Harris Relicensing website at 
www.harrisrelicensing.com. 

• Alabama Power performed additional reconnaissance at identified 
sedimentation sites on Lake Harris during full (summer) pool conditions to 
determine if any nuisance aquatic vegetation is present and will provide the 
results of that assessment to HAT 2 participants in the form of a technical 
memorandum on or before April 12, 2021. 

• Alabama Power will file the Final Erosion and Sedimentation Study Report on 
or before April 12, 2021. 

 
11 Accession No. 20200410-5091 
12 Accession No. 20200804-5252 
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3.2 WATER QUALITY STUDY PLAN 

• Alabama Power distributed the Draft Water Quality Study Report to HAT 2 
participants for review on March 11, 2020. Alabama Power provided this 
report to HAT 2 participants prior to the official ISR comment period to allow 
additional time for review.  

• Alabama Power filed the Draft Water Quality Study Report on April 10, 
202013 with comments due June 11, 2020. This report was also distributed 
to the HAT 2 participants and posted on the Harris Relicensing website at 
www.harrisrelicensing.com. 

• As filed in the Response to ISR Disputes or Requests for Modifications of 
Study Plan on July 10, 2020, Alabama Power is collecting additional water 
quality data in 2020 and 2021 as requested by Alabama Rivers Alliance and 
other stakeholders. 

• To collect dissolved oxygen and water temperature data in 2020, Alabama 
Power installed the continuous monitor on May 4, 2020, following the ISR 
meeting. The generation monitor was installed on June 1, 2020, to align with 
the monitoring season start date in the Water Quality Study Plan. 

• Alabama Power will collect water quality data at both locations in 2021 (from 
March 1 – June 30, 2021 at the continuous monitor and June 1 – June 30, 
2021 at the generation monitor) to include in the Final License Application 
(FLA). 

• Alabama Power will file the Final Water Quality Study Report on or before 
April 12, 2021. 

 

  

 
13 Accession No. 20200410-5095 
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4.0 HAT 3 – FISH AND WILDLIFE  

4.1 AQUATIC RESOURCES STUDY PLAN  

• Alabama Power hosted a HAT 3 (Fish and Wildlife) meeting on June 2, 2020. 
Auburn University presented its research to date and informed meeting 
participants of remaining work on the Aquatic Resources Study. Alabama 
Power posted the June 2, 2020 HAT 3 meeting summary on the Harris 
Relicensing website at www.harrisrelicensing.com. 

• Auburn has conducted fish sampling in May, July, and September 2020 and 
will also sample in November 2020. 

• Auburn deployed eight acoustic receivers from Harris Dam to Malone to 
detect overall fish movement and responses and two acoustic receivers at 
Wadley. Auburn tagged 13 Alabama Bass and 3 Tallapoosa Bass and has 
also performed manual tracking of these fish. Results of this tagging will be 
compiled and presented in Auburn’s report in 2021. 

• Auburn continues to perform static and swimming respirometry testing of 
target fish species. 

• Auburn continues to analyze temperature data and work on the 
bioenergetics modeling protocols. 

• Alabama Power filed the Draft Aquatic Resources Report on July 28, 202014 

with comments due August 28, 2020. This report was also distributed to the 
HAT 3 participants and posted on the Harris Relicensing website at 
www.harrisrelicensing.com. 

• Alabama Power will host a HAT 3 meeting on November 5, 2020; a meeting 
agenda was provided to HAT 3 participants on October 16, 2020. 

• Alabama Power will file the Final Aquatic Resources Report on or before April 
12, 2021. 

 
14 Accession No. 20200728-5120 
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4.2 DOWNSTREAM AQUATIC HABITAT STUDY PLAN 

• Alabama Power filed the Draft Downstream Aquatic Habitat Study Report on 
June 30, 202015 with comments due August 1, 2020. This report was also 
distributed to the HAT 3 participants and posted on the Harris Relicensing 
website at www.harrisrelicensing.com. 

• Alabama Power will host a HAT 3 meeting on November 5, 2020; a meeting 
agenda was provided to HAT 3 participants on October 16, 2020.  

• Alabama Power will file the Final Downstream Aquatic Habitat Report, 
including all Geographic Information System (GIS) Shapefiles and HEC-RAS 
model outputs on or before April 12, 2021. 

4.3 THREATENED AND ENDANGERED (T&E) SPECIES STUDY PLAN  

• Alabama Power filed the Draft Threatened and Endangered Species Desktop 
Assessment on April 10, 202016 with comments due June 11, 2020. This 
report was also distributed to the HAT 3 participants and posted on the 
Harris Relicensing website at www.harrisrelicensing.com. 

• In accordance with FERC’s Determination on Requests for Study 
Modifications for the R.L. Harris Hydroelectric Project, Alabama Power 
conducted additional field surveys for Threatened & Endangered species 
and/or their potentially suitable habitat based on ongoing consultation with 
the United States Fish and Wildlife Service (USFWS), Alabama Department 
of Conservation and Natural Resources (ADCNR), and Alabama Natural 
Heritage Program. 

• Alabama Power will host a HAT 3 meeting on November 5, 2020; a meeting 
agenda was provided to HAT 3 participants on October 16, 2020. 

Alabama Power will provide documentation of consultation in the Final 
Threatened and Endangered Species Report, which will be filed in January 
2021. 

  

 
15 Accession No. 20200630-5200 
16 Accession No. 20200410-5094  
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5.0 HAT 4 – PROJECT LANDS 

5.1 PROJECT LANDS EVALUATION STUDY PLAN  

• Alabama Power filed the Draft Phase 1 Project Lands Evaluation Study Report 
on April 10, 202017 with comments due June 11, 2020. This report was also 
distributed to the HAT 4 (Project Lands) participants and posted on the 
Harris Relicensing website at www.harrisrelicensing.com. 

• Alabama Power filed the Final Phase 1 Project Lands Evaluation Study Report 
on October 2, 202018. This report was also distributed to the HAT 3 
participants and posted on the Harris Relicensing website at 
www.harrisrelicensing.com. 

• Spring and summer fieldwork at the Flat Rock botanical area was completed, 
and researchers are planning one additional site visit to document any 
remaining plant species that bloom in late autumn. To date, 403 species 
have been documented from the Flat Rock botanical area. Researchers will 
submit a draft report in December 2020 on the additional research at the 
Flat Rock Botanical area, and a final report in Q1 2021; this report will be 
included in the Updated Study Report. 

• On October 5, 2020, Alabama Power distributed the Final Project Lands 
Evaluation Study Report as well as a Draft Shoreline Management Plan (SMP) 
and Draft Wildlife Management Plan (WMP) Annotated Outline to HAT 4 for 
review and comment. 

• Alabama Power held a HAT 4 meeting on October 19, 2020 to review and 
discuss the Draft SMP and WMP outline. A meeting summary was 
distributed to HAT 4 participants and posted on the Harris relicensing 
website at www.harrisrelicensing.com. 

• Phase 2 of the Project Lands Evaluation Study will use the Phase 1 evaluation 
information, as well as results from other studies, to develop a WMP and a 
SMP, and draft versions of both plans will be filed with the FLA. 

 
17 Accession No. 20200410-5092 
18 Accession No. 20201002-5139 
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6.0 HAT 5 – RECREATION  

6.1 RECREATION EVALUATION STUDY PLAN  

• In the April 10, 2020 ISR, Alabama Power noted a variance in the Recreation 
Evaluation Study Plan due to the additional study elements and an extended 
deadline for landowners and the public to participate in the recreation 
surveys. Alabama Power noted a variance for filing the Draft Recreation 
Evaluation Study Report in August 2020 rather than in April 2020. FERC 
concurred with this variance on August 10, 2020. 

• Alabama Power held a HAT 5 (Recreation) meeting on June 4, 2020 to 
present the methodologies for analyzing how structures on Lake Harris 
might be affected by the proposed winter operating curve alternatives and 
posted the HAT 5 meeting summary on the Harris Relicensing website at 
www.harrisrelicensing.com. 

• Alabama Power filed the Draft Recreation Evaluation Study Report on August 
24, 202019 with comments due September 30, 2020. This report was also 
distributed to the HAT 5 participants and posted on the Harris Relicensing 
website at www.harrisrelicensing.com. 

• Alabama Power hosted a HAT 5 meeting on October 19, 2020 to present 
the methodology for analyzing boatable flows in the Tallapoosa River and 
present initial recreation protection, mitigation and enhancement measures 
and posted the meeting summary on the Harris Relicensing website at 
www.harrisrelicensing.com. 

• Alabama Power will file the Final Recreation Evaluation Study Report in 
November 2020. 
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7.0 HAT 6 – CULTURAL RESOURCES  

7.1 CULTURAL RESOURCES PROGRAMMATIC AGREEMENT AND HISTORIC PROPERTIES 
MANAGEMENT PLAN STUDY PLAN  

• Alabama Power filed the Inadvertent Discovery Plan (IDP) and Traditional 
Cultural Properties (TCP) Identification Plan on April 10, 202020 with 
comments due June 11, 2020. These documents were also distributed to the 
HAT 6 (Cultural Resources) participants and posted on the Harris Relicensing 
website at www.harrisrelicensing.com. 

• In the April 10, 2020 ISR, Alabama Power noted a variance in the Cultural 
Resources Programmatic Agreement and Historic Properties Management 
Plan Study Plan to finalize and file the Area of Potential Effects (APE) and 
associated consultation by June 30, 2020 (revised from April 2020). 

• Alabama Power distributed the Draft Harris Project Area of Potential Effects 
Report to HAT 6 on May 15, 2020 and posted the report on the Harris 
Relicensing website at www.harrisrelicensing.com. 

• Alabama Power held a HAT 6 meeting on May 28, 2020, to discuss the Draft 
Harris Project Area of Potential Effects Report and review the status of the 
cultural resources surveys. Stakeholders comments were due June 15, 2020. 

• Alabama Power posted a public version of the May 28, 2020 HAT 6 meeting 
summary on the Harris Relicensing website at www.harrisrelicensing.com; 
however, due to the privileged information discussed in the meeting, 
distribution of some of the meeting materials were limited. 

• On June 18, 2020, the Alabama State Historic Preservation Office (SHPO) 
concurred with the Harris Project APE as defined by Alabama Power. 

• Alabama Power filed the Final Harris Project Area of Potential Effects Report 
on June 29, 202021. 

• On August 11, 2020, FERC found Alabama Power’s proposed APE for the 
Harris Project appropriate22. 

 
20 Accession Nos. 20200410-5067, 20200410-5068 
21 Accession No. 20200629-5328 
22 Accession No. 20200811-3007 
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• Alabama Power and the Office of Archeological Research (OAR) completed 
approximately 80 percent of all of the preliminary archeological 
assessments (96 sites) around Lake Harris. The remaining 20 percent will be 
completed as the water level of Lake Harris lowers in the winter months of 
2020-2021 and the necessary shoreline is accessible. 

• Alabama Power and OAR completed cultural resources assessments at 
Skyline (30 sites). In addition, OAR finished approximately 90 percent of the 
cave art survey sample in Skyline (14 caves were investigated, and OAR will 
reevaluate 3 cave sites). 

• Alabama Power and OAR continue TCP consultation with the Muscogee 
(Creek) Nation. To date, there have been seven discussions. 

OAR identified known cultural resources sites in the Tallapoosa River 
downstream of Harris Dam. Alabama Power and OAR are evaluating effects 
on cultural resources due to any changes in Harris Project operations. 
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HAT 1 – Project Operations 

Full Name  Company 

Damon Abernethy  Alabama Department of Conservation and Natural Resources 

Bob Allen  U.S. Army Corps of Engineers 

Brian Atkins  Alabama Department of Economic and Community Affairs 

Nathan Aycock  Alabama Department of Conservation and Natural Resources 

Richard Bronson  Stakeholder 

Steve Bryant  Alabama Department of Conservation and Natural Resources 

Nancy Burnes  Lake Wedowee Property Owners Association 

Richard Burnes  Property Owner 

Matt and Ann Campbell  Stakeholder 

Kristie Coffman  Auburn University 

Allan Creamer  Federal Energy Regulatory Commission 

Doug & Jan Crisp  Stakeholder 

Robin Crockett  Stakeholder 

Gene Crouch  Keller Williams Realty Group; Lake Wedowee 

Jesse Cunningham  Lake Martin HOBO 

Dennis Devries  Auburn University 

Mike Dollar  Lake Martin HOBO 

Jeff Duncan  U.S. National Park Service 

Albert Eiland  Property Owner 

Todd Fobian  Alabama Department of Conservation and Natural Resources 

Steve Forehand  Lake Martin Resource Association 

Sylvia French  Lake Wedowee Property Owners Association 

Tom Garland  Lake Wedowee Property Owners Association 

Lisa Perras Gordon  U.S. Environmental Protection Agency 

Chris Greene  Alabama Department of Conservation and Natural Resources 

Jennifer Grunewald  U.S. Fish and Wildlife 

Andrew Hall  Property Owner 

Randall Harvey  U.S. Army Corps of Engineers 

Jennifer Haslbauer  Alabama Department of Environmental Management 

James Hathorn  U.S. Army Corps of Engineers 

Dave Heinzen  Lake Martin HOBO 

Keith Henderson  Alabama Department of Conservation and Natural Resources 

Mike Holley  Alabama Department of Conservation and Natural Resources 

Dan Holliman  U.S. Environmental Protection Agency 

Sonja Hollomon  Stakeholder 

Martha Hunter  Alabama Rivers Alliance 

Elise Irwin  Auburn University 

Butch Jackson  Stakeholder 
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Full Name  Company 

Gerrit Jobsis  American Rivers 

Chris Johnson  Alabama Department of Environmental Management 

Evan Lawrence  Alabama Department of Conservation and Natural Resources 

Michael Len  Alabama Department of Environmental Management 

Fred Leslie  Alabama Department of Environmental Management 

Tom Littlepage  Alabama Department of Economic and Community Affairs 

Cindy Lowry  Alabama Rivers Alliance 

Matthew Marshall  Alabama Department of Conservation and Natural Resources 

Donna Matthews  Stakeholder 

Lydia Mayo  U.S. Environmental Protection Agency 

Rachel McNamara  Federal Energy Regulatory Commission 

David Moore  Alabama Department of Environmental Management 

Barry Morris  Lake Wedowee Property Owners Association 

Ginny Oxford  Stakeholder 

Erin Padgett  U.S. Fish and Wildlife 

Mellie Parrish  Stakeholder 

Ira Parsons  Lake Wedowee Property Owners Association 

Jeff Powell  U.S. Fish and Wildlife 

Becky Rainwater  ReMax Lakefront 

Mitch Reid  Nature Conservancy 

Sarah Salazar  Federal Energy Regulatory Commission 

Jerrel Shell  Stakeholder 

Barry Smith  Stakeholder 

David Smith  Stakeholder 

Paul Smith  Stakeholder 

Linda Stone  Stakeholder 

Chuck Sumner  U.S. Army Corps of Engineers 

Monte Terhaar  Federal Energy Regulatory Commission 

David Thomas  Stakeholder 

David Thompson  Property Owner 

John Thompson  Lake Martin Resource Association 

George Traylor  Property Owner 

Jimmy Traylor  Stakeholder 

Steve Traylor  Stakeholder 

Jack West  Alabama Rivers Alliance 

Jonas White  U.S. Army Corps of Engineers 

Russell Wright  Auburn University 
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HAT 2 – Water Quality and Use 

Full Name  Company 

Damon Abernethy  Alabama Department of Conservation and Natural Resources 

Nathan Aycock  Alabama Department of Conservation and Natural Resources 

Steve Bryant  Alabama Department of Conservation and Natural Resources 

Nancy Burnes  Lake Wedowee Property Owners Association 

Richard Burnes  Property Owner 

Matt and Ann Campbell  Stakeholder 

Maria Clark  U.S. Environmental Protection Agency 

Kristie Coffman  Auburn University 

Allan Creamer  Federal Energy Regulatory Commission 

Jan and Doug Crisp  Stakeholder 

Robin Crockett  Stakeholder 

Jesse Cunningham  Lake Martin HOBO 

Chris Decker  U.S. Environmental Protection Agency 

Chuck Denman  Stakeholder 

Jeff Duncan  U.S. National Park Service 

Albert Eiland  Property Owner 

Todd Fobian  Alabama Department of Conservation and Natural Resources 

Steve Forehand  Lake Martin Resource Association 

Tom Garland  Lake Wedowee Property Owners Association 

Lisa Perras Gordon  U.S. Environmental Protection Agency 

Chris Greene  Alabama Department of Conservation and Natural Resources 

Evelyn Hammrick  Property Owner 

Jennifer Haslbauer  Alabama Department of Environmental Management 

Keith Henderson  Alabama Department of Conservation and Natural Resources 

Mike Holley  Alabama Department of Conservation and Natural Resources 

Dan Holliman  U.S. Environmental Protection Agency 

Martha Hunter  Alabama Rivers Alliance 

Elise Irwin  Auburn University 

Gerrit Jobsis  American Rivers 

Chris Johnson  Alabama Department of Environmental Management 

Carol Knight  Stakeholder 

Michael Len  Alabama Department of Environmental Management 

Fred Leslie  Alabama Department of Environmental Management 

Cindy Lowry  Alabama Rivers Alliance 

Matthew Marshall  Alabama Department of Conservation and Natural Resources 

Donna Matthews  Stakeholder 

Lydia Mayo  U.S. Environmental Protection Agency 

Rachel McNamara  Federal Energy Regulatory Commission 
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Full Name  Company 

Harry Merrill  Stakeholder 

David Moore  Alabama Department of Environmental Management 

Barry Morris  Lake Wedowee Property Owners Association 

Mellie Parrish  Stakeholder 

Jerry & Mary Lee Poss  Stakeholder 

Mitch Reid  Nature Conservancy 

Eric Reutebuch  Auburn University 

Sarah Salazar  Federal Energy Regulatory Commission 

Amy Silvano  Alabama Department of Conservation and Natural Resources 

David Smith  Stakeholder 

Monte Terhaar  Federal Energy Regulatory Commission 

John Thompson  Lake Martin Resource Association 

Jack West  Alabama Rivers Alliance 
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HAT 3 – Fish and Wildlife 

Full Name  Company 

Damon Abernethy  Alabama Department of Conservation and Natural Resources 

Nathan Aycock  Alabama Department of Conservation and Natural Resources 

Steve Bryant  Alabama Department of Conservation and Natural Resources 

Matt and Ann Campbell  Stakeholder 

Kristie Coffman  Auburn University 

Evan Collins  U.S. Fish and Wildlife 

Allan Creamer  Federal Energy Regulatory Commission 

Robin Crockett  Stakeholder 

Chris Decker  U.S. Environmental Protection Agency 

Dennis Devries  Auburn University 

Jeff Duncan  U.S. National Park Service 

Todd Fobian  Alabama Department of Conservation and Natural Resources 

Steve Forehand  Lake Martin Resource Association 

Tom Garland  Lake Wedowee Property Owners Association 

Chris Greene  Alabama Department of Conservation and Natural Resources 

Jennifer Grunewald  U.S. Fish and Wildlife 

Keith Henderson  Alabama Department of Conservation and Natural Resources 

Mike Holley  Alabama Department of Conservation and Natural Resources 

Dan Holliman  U.S. Environmental Protection Agency 

Martha Hunter  Alabama Rivers Alliance 

Elise Irwin  Auburn University 

Gerrit Jobsis  American Rivers 

Evan Lawrence  Alabama Department of Conservation and Natural Resources 

Cindy Lowry  Alabama Rivers Alliance 

Matthew Marshall  Alabama Department of Conservation and Natural Resources 

Donna Matthews  Stakeholder 

Lydia Mayo  U.S. Environmental Protection Agency 

Rachel McNamara  Federal Energy Regulatory Commission 

Barry Morris  Lake Wedowee Property Owners Association 

Chris Oberholster  Birmingham Audubon 

Erin Padgett  U.S. Fish and Wildlife 

Mellie Parrish  Stakeholder 

Bill Pearsons  U.S. Fish and Wildlife 

Jeff Powell  U.S. Fish and Wildlife 

Mitch Reid  Nature Conservancy 

Sarah Salazar  Federal Energy Regulatory Commission 

Amy Silvano  Alabama Department of Conservation and Natural Resources 

Tricia Stearns  Stakeholder 
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Full Name  Company 

Monte Terhaar  Federal Energy Regulatory Commission 

Jimmy Traylor  Stakeholder 

Steve Traylor  Stakeholder 

Jack West  Alabama Rivers Alliance 

Pace Wilber  National Oceanic and Atmospheric Administration 

Ken Wills  Alabama Glade Conservation Coalition 

Russell Wright  Auburn University 
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HAT 4 – Project Lands 

Full Name  Company 

Damon Abernethy  Alabama Department of Conservation and Natural Resources 

Nathan Aycock  Alabama Department of Conservation and Natural Resources 

Matt Brooks  Alabama Law Enforcement Agency 

Coty Brown  Alabama Law Enforcement Agency 

Steve Bryant  Alabama Department of Conservation and Natural Resources 

Matt and Ann Campbell  Stakeholder 

Kristie Coffman  Auburn University 

Evan Collins  U.S. Fish and Wildlife 

Allan Creamer  Federal Energy Regulatory Commission 

Robin Crockett  Stakeholder 

Gene Crouch  Keller Williams Realty Group; Lake Wedowee 

Todd Fobian  Alabama Department of Conservation and Natural Resources 

Steve Forehand  Lake Martin Resource Association 

Tom Garland  Lake Wedowee Property Owners Association 

Keith Gauldin  Alabama Department of Conservation and Natural Resources 

Chris Greene  Alabama Department of Conservation and Natural Resources 

Jennifer Grunewald  U.S. Fish and Wildlife 

Keith Henderson  Alabama Department of Conservation and Natural Resources 

Mike Holley  Alabama Department of Conservation and Natural Resources 

Martha Hunter  Alabama Rivers Alliance 

Elise Irwin  Auburn University 

Gerrit Jobsis  American Rivers 

Bruce Knapp  Stakeholder 

Evan Lawrence  Alabama Department of Conservation and Natural Resources 

Cindy Lowry  Alabama Rivers Alliance 

Diane Lunsford  Lake Wedowee Property Owners Association 

Matthew Marshall  Alabama Department of Conservation and Natural Resources 

Donna Matthews  Stakeholder 

Lydia Mayo  U.S. Environmental Protection Agency 

Allison McCartney  U.S. Bureau of Land Management 

Rachel McNamara  Federal Energy Regulatory Commission 

Harry Merrill  Stakeholder 

Brad Mitchell  Lake Wedowee Property Owners Association 

Barry Morris  Lake Wedowee Property Owners Association 

Stan Nelson  Nelson and Company 

Chris Oberholster  Birmingham Audubon 

Erin Padgett  U.S. Fish and Wildlife 

Mellie Parrish  Stakeholder 
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Jerry & Mary Lee Poss  Stakeholder 

Jeff Powell  U.S. Fish and Wildlife 

Mark Prestridge  Randolph County Water Authority 

Mitch Reid  Nature Conservancy 

Sarah Salazar  Federal Energy Regulatory Commission 

Amy Silvano  Alabama Department of Conservation and Natural Resources 

Chris Smith  Alabama Department of Conservation and Natural Resources 

David Smith  Stakeholder 

Glenell Smith  Stakeholder 

Paul Smith  Stakeholder 

John Sullivan  U.S. Bureau of Land Management 

Monte Terhaar  Federal Energy Regulatory Commission 

John Thompson  Stakeholder 

Jack West  Alabama Rivers Alliance 

Ken Wills  Alabama Glade Conservation Coalition 
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HAT 5 – Recreation 

Full Name  Company 

Damon Abernethy  Alabama Department of Conservation and Natural Resources 

Nathan Aycock  Alabama Department of Conservation and Natural Resources 

Matt Brooks  Alabama Law Enforcement Agency 

Coty Brown  Alabama Law Enforcement Agency 

Matt and Ann Campbell  Stakeholder 

Kristie Coffman  Auburn University 

Allan Creamer  Federal Energy Regulatory Commission 

Robin Crockett  Stakeholder 

Jesse Cunningham  Lake Martin HOBO 

Mike Dollar  Lake Martin HOBO 

Jeff Duncan  U.S. National Park Service 

Todd Fobian  Alabama Department of Conservation and Natural Resources 

Steve Forehand  Lake Martin Resource Association 

Sylvia French  Stakeholder  

Tom Garland  Stakeholder  

Keith Gauldin  Alabama Department of Conservation and Natural Resources 

Chris Greene  Alabama Department of Conservation and Natural Resources 

Dave Heinzen  Lake Martin HOBO 

Keith Henderson  Alabama Department of Conservation and Natural Resources 

Mike Holley  Alabama Department of Conservation and Natural Resources 

Sonja Hollomon  Stakeholder  

Kevin Hunt  Consultant 

Martha Hunter  Alabama Rivers Alliance 

Elise Irwin  Auburn University 

Butch Jackson  Property Owner 

Gerrit Jobsis  American Rivers 

Gerry Knight  Stakeholder  

Evan Lawrence  Alabama Department of Conservation and Natural Resources 

Cindy Lowry  Alabama Rivers Alliance 

Matthew Marshall  Alabama Department of Conservation and Natural Resources 

Donna Matthews  Stakeholder  

Lydia Mayo  U.S. Environmental Protection Agency 

Rachel McNamara  Federal Energy Regulatory Commission 

Harry Merrill  Stakeholder  

Brad Mitchell  Lake Wedowee Property Owners Association  

Barry Morris  Lake Wedowee Property Owners Association 

Chris Oberholster  Birmingham Audubon 

Ginny Oxford  Stakeholder  
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Full Name  Company 

Mellie Parrish  Stakeholder  

Ira Parsons  Lake Wedowee Property Owners Association  

Jerry and Mary Lee Poss  Stakeholder  

Mitch Reid  Nature Conservancy 

Sarah Salazar  Federal Energy Regulatory Commission 

Chris Smith  Alabama Department of Conservation and Natural Resources 

Paul Smith  Stakeholder  

Jim Sparrow  Alabama Bass Federation  

Tricia Stearns  Stakeholder  

Monte Terhaar  Federal Energy Regulatory Commission 

Jack West  Alabama Rivers Alliance 

Bryant Whaley  Randolph County Economic / Industrial Development 
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HAT 6 – Cultural Resources 

Full Name  Company 

Nathan Aycock  Alabama Department of Conservation and Natural Resources 

Steve Bryant  Alabama Department of Conservation and Natural Resources 

Nancy Burnes  Lake Wedowee Property Owners Association 

RaeLynn Butler  Muscogee (Creek) Nation of Oklahoma 

Rae‐Lynn Butler  Muscogee (Creek) Nation of Oklahoma 

Bryant Celestine  Alabama‐Coushatta Tribe of Texas  

Kristie Coffman  Auburn University 

Allan Creamer  Federal Energy Regulatory Commission 

Robin Crockett  Stakeholder 

Jeff Duncan  U.S. National Park Service 

Todd Fobian  Alabama Department of Conservation and Natural Resources 

Matthew Gage  Office of Archaeological Research 

Chris Greene  Alabama Department of Conservation and Natural Resources 

Larry Haikey  Poarch Band of Creek Indians 

Evelyn Hamrick  Property Owner  

Mike Holley  Alabama Department of Conservation and Natural Resources 

Martha Hunter  Alabama Rivers Alliance 

Gerrit Jobsis  American Rivers Alliance 

Dr. Linda Langley  Coushatta Tribe of Louisiana  

Janice Lowe  Alabama Quassarte Tribe 

Matthew Marshall  Alabama Department of Conservation and Natural Resources 

Donna Matthews  Stakeholder  

Janet Maylen  Thlopthlocco Tribal Town 

Lydia Mayo  U.S. Environmental Protection Agency 

Amanda McBride  Alabama Historical Commission 

Allison McCartney  U.S. Bureau of Land Management 

Rachel McNamara  Federal Energy Regulatory Commission 

Barry Morris  Lake Wedowee Property Owners Association 

Karen Pritchett  United Keetoowah Band of Cherokee Indians 

Mitch Reid  Nature Conservancy 

Sarah Salazar  Federal Energy Regulatory Commission 

Eric D. Sipes  Alabama Historical Commission 

Barry Smith  Stakeholder  

Robin Soweka  Muscogee (Creek) Nation of Oklahoma 

John Sullivan  U.S. Bureau of Land Management 

Monte Terhaar  Federal Energy Regulatory Commission 

Elizabeth Toombs  Tribal Historic Preservation Office Cherokee Nation  

Russ Townsend  Eastern Band of Cherokee Indians  
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Full Name  Company 

Jack West  Alabama Rivers Alliance 

Lee Anne Wofford  Alabama Historical Commission 

 

Document Accession #: 20201030-5215      Filed Date: 10/30/2020



��������� ����	
	��
	������	�����������	
	�������

������������������������� � �����������!������������� ������"#$%&'�( ' )*�+( ,�%-,$�.�$�*(+)/(0�/12(&3���4�(���������5
67 ���
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Meeting Summary 
Harris Action Team 3 – Fish and Wildlife 

November 5, 2020 
9:00 am to 10:00 am 

Conference Call 
 
Participants: 
Angie Anderegg – Alabama Power Company (Alabama Power) 
Dave Anderson – Alabama Power 
Jeff Baker – Alabama Power 
Jason Carlee – Alabama Power 
Keith Chandler – Alabama Power 
Evan Collins – United States Fish and Wildlife Service (USFWS) 
Allan Creamer – Federal Energy Regulatory Commission (FERC) 
Colin Dinken – Kleinschmidt Associates 
Amanda Fleming – Alabama Power 
Todd Fobian – Alabama Department of Conservation and Natural Resources (ADCNR) 
Chris Goodman – Alabama Power 
Jim Hancock – Balch and Bingham 
Martha Hunter – Alabama Rivers Alliance (ARA) 
Carol Knight – Downstream Property Owner 
Matthew Marshall – ADCNR 
Lydia Mayo – Environmental Protection Agency (EPA) 
Ashley McVicar – Alabama Power 
Tina Mills – Alabama Power 
Jason Moak – Kleinschmidt Associates 
Erin Padgett – USFWS  
Kelly Schaeffer – Kleinschmidt Associates 
Sandra Wash – Kleinschmidt Associates 
Jack West – ARA 
 
Meeting Summary: 
Angie Anderegg (Alabama Power) opened the meeting and introduced everyone. Following a 
safety briefing, Jason Moak (Kleinschmidt Associates) presented the effects of the downstream 
release alternatives on downstream aquatic habitat. Attachment A contains the HAT 3 
presentation. Jason explained that the downstream release scenario involving releasing 100 
percent (%) of the discharge of the previous day at Heflin (100% Prior Day Heflin) was not 
analyzed in HEC-RAS because, in practice, Green Plan (GP) releases equal or exceed that 
amount. Jason presented the relative percent difference in wetted perimeter from the GP for each 
downstream release scenario at a sample of different transects representing different habitats 
(riffles, runs, pools). Jason also presented figures summarizing the amount of time each release 
scenario equaled or exceeded wetted perimeter values at each transect. The impact of 
downstream release alternatives on wetted perimeter is typically less in pools than in riffles and 
attenuates for all habitat types with increasing distance from the dam. 
 

R. L. Harris Hydroelectric Project 
FERC No. 2628 
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Jason also reviewed wetted perimeter stability, which is defined as the daily fluctuation in wetted 
perimeter for each scenario, compared to GP. Negative percentages indicate greater fluctuation, 
and positive numbers indicate less fluctuation or greater stability. In some of the riffles, there is 
increased stability with increase in flows. 
 
Evan Collins (USFWS) asked why instability is relatively consistent among scenarios at certain 
transects. For example, transect 23 does not have a general trend of increasing stability as total 
discharge of the downstream release scenarios increased. Jason indicated that there might be 
some kind of hydraulic control occurring and that he would investigate the morphology of the 
river channel and determine what variables could cause these types of anomalies. 
 
Jason asked the HAT 3 participants to request any additional metrics that would be of interest 
within 2-3 weeks of the meeting; any suggestions should be sent to Angie Anderegg. 
 
Jack West (ARA) asked Jason to further clarify why 100% Prior Day Heflin was not analyzed in 
HEC-RAS. Jason said at least 100% of Prior Day Heflin flow is regularly released under the 
current GP. Angie added that the GP criteria states that at least 75% of the prior day’s flow at 
Heflin would be released. Translating that minimum requirement into the 10, 15, and 30 minute 
GP pulsing operations results in releases well above 75% of the prior day’s Heflin flow. 
Therefore, comparing actual GP baseline operations to 100% of the prior day’s Heflin flow in 
HEC-RAS is not necessary, because there is no discernible difference. Alabama Power will 
include this explanation in the Phase 2 Downstream Release Alternatives Study Report. 
 
Colin Dinken (Kleinschmidt Associates) presented Auburn University’s progress on its research 
for the Aquatic Resources Study. Jack West asked about the location of the potential alternative 
reference site for fish community sampling that was proposed in Appendix B of the Draft 
Aquatic Resources Study Report. This alternative reference site was proposed, because the 
unregulated site located about four miles upstream of Lee’s Bridge seemed to be more influenced 
by dam operations than anticipated. Colin stated that Auburn University determined that the 
reference site for fish community sampling will remain the same, because no suitable alternative 
sites further upstream could be located. It was important that sampling methodology to be 
consistent at both sites; however, the areas located further upstream would not have allowed 
Auburn to use the same sampling equipment, thereby altering the study methods. It was 
determined that since the reference site upstream of Lee’s Bridge is riverine, and the operational 
influence is limited to a decrease in water level of one to two feet, continuing to sample at the 
original unregulated site was preferred over changing sampling methodology at an alternative 
site. The Final Aquatic Resources Study Report will be filed by April 2021. 
 
Jason reviewed the history of GP spawning windows. During the development of the GP, the 
stakeholders wanted Alabama Power to provide periods of stable flows to benefit fish spawning 
and recruitment downstream of Harris Dam. Spawning windows were requested by Elise Irwin 
(United States Geological Survey) in 2006 but could not be provided due to a tropical storm. 
There were no additional requests from stakeholders or agencies between 2006 and 2017. In 
2017, Alabama Power met with the GP technical team to evaluate a 14-day period in March to 
withhold peaking and include three, 10-minute pulses per day. This operational regime was 
initiated, but the spawning window could not be maintained for the entire 14 days due to 
increasing inflows into the reservoir. Jason also reviewed lake stabilization for spawning. The 
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ADCNR typically requests that Alabama Power maintain stable or slightly rising lake levels 
during the spring for 14 days to benefit fish that spawn in the shallow regions of Harris 
Reservoir. These spawning windows are typically provided during the spring when temperatures 
are suitable for bass and sunfish spawning; however, the full 14-day window is not always 
achieved if inflows are high. 
 
Colin provided an update on the Threatened and Endangered Species Study. Field surveys have 
been conducted for Finelined Pocketbook (Hamiota altilis), Palezone Shiner (Notropis 
albizonatus), White Fringeless Orchid (Platanthera integrilabia), and Price’s Potato-bean (Apios 
priceana) specimens and Red-cockaded Woodpecker (Picoides borealis) habitat occurring 
within the Project Boundary at Lake Harris and at Skyline. It was determined that none of these 
species are likely to occur within the Project Boundary. The survey reports and revised 
Threatened and Endangered Species Desktop Assessment will be filed with the Final Threatened 
and Endangered Species Study Report in January 2021. 
 

The meeting adjourned.



 

Attachment A – Presentation from November 5, 2020 HAT 3 Meeting 



R.L. Harris Project Relicensing 

HAT 3 – Fish and Aquatic Resources

November 5, 2020
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Meeting Agenda

• Safety Moment

• Roll Call

• Downstream Aquatic Habitat – New Release Scenarios

• Aquatic Resources Study Update

• Green Plan Spawning Windows and Lake Stabilization 

• Threatened & Endangered Species Study Update
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Phone Etiquette 
Be patient with any technology issues

Follow the facilitator’s instructions 

Phones will be muted during presentations 

Follow along with PDF of presentations 

Write down any questions you have for the designated question 

section

Clearly state name and organization when asking questions

Facilitator will ask for participant questions following the presentation



Downstream Release Alternatives Habitat Analysis
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Analysis of Release Scenarios
• Pre-Green Plan (PGP)
• Green Plan (GP)
• 150 cfs Continuous Minimum Flow (150CMF)

• Modified Green Plan (ModGP) [Pulses at 2 am, 10 am, and 6 pm, generation as 
need if water available]

• 100% Prior Day Heflin
• 300 Continuous Minimum Flow (300CMF)
• 600 Continuous Minimum Flow (600CMF)
• 800 Continuous Minimum Flow (800CMF)
• Green Plan Plus 150 cfs Continuous Minimum Flow (150CMF+GP)
• Green Plan Plus 300 cfs Continuous Minimum Flow (300CMF+GP)
• Green Plan Plus 600 cfs Continuous Minimum Flow (600CMF+GP)
• Green Plan Plus 800 cfs Continuous Minimum Flow (800CMF+GP)
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Harris Releases and Heflin Flows

No Releases for LIDAR Collection
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Amount of Wetted Perimeter

Miles Below Harris 0.4 1 2 4 7 10 14 19 23 38 43

Mesohabitat Type Riffle Riffle Riffle Pool Pool Riffle
Run-
Pool

Riffle-
Run Riffle Riffle Pool

PGP -1% 0% -2% 0% -2% 0% 0% -1% -1% 0% 0%
GP 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
ModGP 2% 1% 2% 0% 3% 1% 0% 1% 1% 0% 0%
150CMF 3% 1% 2% 0% 2% 0% 0% 1% 1% 1% 0%
150CMF+GP 3% 1% 3% 0% 3% 1% 0% 1% 1% 1% 0%
300CMF 6% 2% 7% 0% 6% 1% 1% 2% 3% 1% 1%
300CMF+GP 6% 2% 7% 1% 7% 1% 1% 3% 3% 1% 1%
600CMF 11% 3% 8% 1% 11% 2% 1% 7% 7% 2% 1%
600CMF+GP 11% 3% 8% 1% 11% 2% 1% 7% 7% 2% 1%
800CMF 14% 4% 9% 1% 12% 2% 1% 11% 11% 3% 2%
800CMF+GP 14% 4% 9% 1% 13% 2% 1% 11% 11% 3% 2%

Relative % Difference = (DailyAvgWPPGP – DailyAvgWPGP) ÷ ((DailyAvgWPPGP + DailyAvgWPGP)/2)
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0.4 Miles Downstream (Riffle)
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1 Mile Downstream (Riffle)



10

2 Miles Downstream (Riffle)
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4 Miles Downstream (Pool)
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7 Miles Downstream (Riffle)
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10 Miles Downstream (Riffle)
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14 Miles Downstream (Pool)
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19 Miles Downstream (Riffle)
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23 Miles Downstream (Riffle)
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38 Miles Downstream (Griffin Shoals)
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43 Miles Downstream (Horseshoe Bend)
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Amount of Wetted Perimeter

Miles Below Harris 0.4 1 2 4 7 10 14 19 23 38 43

Mesohabitat Type Riffle Riffle Riffle Pool Pool Riffle
Run-
Pool

Riffle-
Run Riffle Riffle Pool

PGP -1% 0% -2% 0% -2% 0% 0% -1% -1% 0% 0%
GP 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
ModGP 2% 1% 2% 0% 3% 1% 0% 1% 1% 0% 0%
150CMF 3% 1% 2% 0% 2% 0% 0% 1% 1% 1% 0%
150CMF+GP 3% 1% 3% 0% 3% 1% 0% 1% 1% 1% 0%
300CMF 6% 2% 7% 0% 6% 1% 1% 2% 3% 1% 1%
300CMF+GP 6% 2% 7% 1% 7% 1% 1% 3% 3% 1% 1%
600CMF 11% 3% 8% 1% 11% 2% 1% 7% 7% 2% 1%
600CMF+GP 11% 3% 8% 1% 11% 2% 1% 7% 7% 2% 1%
800CMF 14% 4% 9% 1% 12% 2% 1% 11% 11% 3% 2%
800CMF+GP 14% 4% 9% 1% 13% 2% 1% 11% 11% 3% 2%

Relative % Difference = (DailyAvgWPPGP – DailyAvgWPGP) ÷ ((DailyAvgWPPGP + DailyAvgWPGP)/2)
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Wetted Perimeter Stability
Daily Maximum – Daily Minimum = Daily Range

Relative % Difference = (Daily RangePGP – Daily RangeGP) ÷ ((Daily RangePGP + Daily RangeGP)/2)

Mesohabitat Type Riffle Riffle Riffle Pool Pool Riffle
Run-
Pool

Riffle-
Run Riffle Riffle Pool

Miles Below Harris 0.4 1 2 4 7 10 14 19 23 38 43
PGP 1% -3% -5% -13% -16% -5% -4% -2% 0% -1% -1%
GP 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
ModGP 15% 7% 21% 9% 19% 7% 9% 2% 0% 5% 4%
150CMF 20% 7% 31% 7% 11% 3% 5% -1% -1% 3% 2%
150CMF+GP 19% 10% 32% 10% 19% 8% 10% 1% -1% 5% 5%
300CMF 37% 23% 68% 14% 31% 13% 13% 0% -3% 9% 9%
300CMF+GP 37% 25% 70% 18% 35% 16% 16% 3% -2% 10% 10%
600CMF 61% 29% 78% 28% 56% 22% 23% 5% -4% 14% 20%
600CMF+GP 61% 31% 78% 30% 58% 24% 25% 8% -2% 15% 21%
800CMF 77% 32% 82% 35% 64% 26% 28% 16% -2% 17% 27%
800CMF+GP 78% 34% 82% 37% 66% 28% 29% 17% -1% 18% 27%
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Wetted Perimeter Daily Fluctuations
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Wetted Perimeter Daily Fluctuations
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Wetted Perimeter Daily Fluctuations
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Summary of Wetted Perimeter Analysis

PGP 1% -3% -5% -13% -16% -5% -4% -2% 0% -1% -1%
GP 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
ModGP 15% 7% 21% 9% 19% 7% 9% 2% 0% 5% 4%
150CMF 20% 7% 31% 7% 11% 3% 5% -1% -1% 3% 2%
150CMF+GP 19% 10% 32% 10% 19% 8% 10% 1% -1% 5% 5%
300CMF 37% 23% 68% 14% 31% 13% 13% 0% -3% 9% 9%
300CMF+GP 37% 25% 70% 18% 35% 16% 16% 3% -2% 10% 10%
600CMF 61% 29% 78% 28% 56% 22% 23% 5% -4% 14% 20%
600CMF+GP 61% 31% 78% 30% 58% 24% 25% 8% -2% 15% 21%
800CMF 77% 32% 82% 35% 64% 26% 28% 16% -2% 17% 27%
800CMF+GP 78% 34% 82% 37% 66% 28% 29% 17% -1% 18% 27%

Miles Below Harris 0.4 1 2 4 7 10 14 19 23 38 43

Mesohabitat Type Riffle Riffle Riffle Pool Pool Riffle
Run-
Pool

Riffle-
Run Riffle Riffle Pool

PGP -1% 0% -2% 0% -2% 0% 0% -1% -1% 0% 0%
GP 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
ModGP 2% 1% 2% 0% 3% 1% 0% 1% 1% 0% 0%
150CMF 3% 1% 2% 0% 2% 0% 0% 1% 1% 1% 0%
150CMF+GP 3% 1% 3% 0% 3% 1% 0% 1% 1% 1% 0%
300CMF 6% 2% 7% 0% 6% 1% 1% 2% 3% 1% 1%
300CMF+GP 6% 2% 7% 1% 7% 1% 1% 3% 3% 1% 1%
600CMF 11% 3% 8% 1% 11% 2% 1% 7% 7% 2% 1%
600CMF+GP 11% 3% 8% 1% 11% 2% 1% 7% 7% 2% 1%
800CMF 14% 4% 9% 1% 12% 2% 1% 11% 11% 3% 2%
800CMF+GP 14% 4% 9% 1% 13% 2% 1% 11% 11% 3% 2%

Stability

Amount



Aquatic Resources Study Update
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Updates on Downstream Fish Population Study by 
Auburn University

• Fish Sampling
• Two remaining sampling events: November 2020 and January 2021
• All fish samples to date have been worked up and all target species aged

• Fish Movement
• Electromyogram (EMG) tags replaced with acoustic/radio (CART) tags
• 8 passive receivers between Harris Dam and Malone and 2 at Wadley
• 13 Alabama Bass and 3 Tallapoosa Bass tagged between late July and 
early August

• Roughly a month and a half of movement data gathered so far
• Fish also manually tracked with radio receiver
• Data analysis has begun to investigate how fish respond to releases
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Updates on Downstream Fish Population Study by 
Auburn University
• Respirometry

• Static trials have continued
• 5 specimens per target species per site per trial

• Temperature Data
• Continuing temperature comparison between regulated and unregulated

• Final Aquatic Resources Report: April 2021



Green Plan Spawning Windows and Lake 
Stabilization
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Spawning Windows
Tallapoosa River – Green Plan Spawning Windows

• Based on hypothesis that periods of stable flow without hydropeaking 
should increase opportunities for fish to spawn and larvae to develop 
successfully

• Requested by Irwin in 2006 but could not be accomplished due to a tropical 
storm system

• Alabama Power coordinated with technical team members to evaluate a 
14-day period in March 2017
• Avoided peaking and provided three 10-minute pulses per day
• Could not be accomplished during the full 14-day period due to increasing 
inflows to the lake
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Spawning Windows
Lake Harris

• At the request of ADCNR, Alabama Power holds lake levels stable 
or slightly rising for 14 days to benefit fish that spawn in shallow 
water areas of the lake, such as bass and sunfish

• Typically occurs in April, based on water temperatures

• The full 14 days is not always achieved if inflows are too high



Threatened & Endangered Species Study Update
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Threatened & Endangered Species Study Progress

Species Nov 
2019

Dec 
2019

Jan 
2020

Feb 
2020

Mar 
2020

Apr 
2020

May 
2020

Jun 
2020

Jul 
2020

Aug 
2020

Sep 
2020

Oct 
2020

Finelined Pocketbook Harris Harris Harris
Palezone Shiner Skyline
White Fringeless 
Orchid Harris Skyline

Price's Potato Bean Skyline
Red-cockaded 
Woodpecker Harris

• Final Threatened and Endangered Species Report: January 2021
• Threatened and Endangered Species Survey Reports
• Revised Threatened and Endangered Species Desktop Assessment

• Field Surveys



Questions/Comments?

harrisrelicensing@southernco.com
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APC Harris Relicensing

From: Anderegg, Angela Segars
Sent: Tuesday, November 24, 2020 1:24 PM
To: todd.fobian@dcnr.alabama.gov
Cc: Marshall, Matthew; APC Harris Relicensing; Chandler, Keith Edward
Subject: Harris relicensing - Temperature requirements for Redeye and Shoal Bass

Hi Todd, 
 
In the comments filed by ADCNR on the Draft Aquatic Resources Study Report, ADCNR recommends the inclusion of 
Redeye Bass and Shoal Bass temperature requirement data in Table 1 of Appendix B (Auburn University Progress 
Report). This table provides thermal minima, optimal temperature range, preferred temperatures, thermal maxima, and 
ideal spawning temperatures of target and surrogate species reported in published literature and grey literature. We 
spoke with Auburn about the possibility of including values for these two species, and they said they weren’t aware of 
any relevant information for these species but will incorporate any literature or data that ADCNR may have. If ADCNR 
has or knows of any information that could be used to address this comment, could you please send it to me so I can 
forward it to Auburn? 
 
Thank you, 
 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
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APC Harris Relicensing

From: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov>
Sent: Monday, December 7, 2020 12:17 PM
To: Anderegg, Angela Segars
Cc: Marshall, Matthew; APC Harris Relicensing; Chandler, Keith Edward; Greene, Chris
Subject: RE: Harris relicensing - Temperature requirements for Redeye and Shoal Bass
Attachments: 20200921-5036_LR Draft Shoal Bass.PDF; F11AF00570 (AL F-40-40) Study 60 Final Report.pdf; Redeye 

Bass.pdf

Hi Angie, 
 
We have some spawning temperature ranges for the two species in published and grey literature that could be useful to 
include in the report table, see references and details below.  We do not have any information on thermal minima, 
optimal temperature range, preferred temperatures and thermal maxima at this time.  
 
Shoal Bass (Micropterus cataractae) 
Georgia Power provided some references and life history information on Shoal Bass in their POTENTIAL EFFECTS OF 
DAM REMOVAL ON SHOAL BASS DRAFT filed with FERC.  Copy attached. In addition, some references and information 
are included below. 

From Boschung, H. T., and R. L. Mayden. 2004. Fishes of Alabama. Smithsonian Books, Washington, D.C. 
“Spawning begins in early April and continues until mid or late June at water temperatures of 17° to 24°C. Spawning may 
be correlated with rising water levels and appropriate temperatures.  Pond‐reared shoal bass (from Apalachicola River 
stock) spawned in 25° C water.” 

References from Boshung and Mayden 2004: 
Hurst, 1969 (life history, Halwakee Creek). Hurst et al. 1975 (biology). Parsons and Crittenden, 1959 (age and growth in 
Chipola River). Ramsey, 1975 (taxonomy, systematics, and distribution). Smitherman and Ramsey, 1971 (spawning, 
growth in ponds). Williams and Burgess, 1999 (original description, habitat, life history). Wright, 1967 (life history, Flint 
River, Georgia).  
Sammons, S. M., K. L. Woodside, and C. J. Paxton. 2015. Shoal Bass Micropterus cataractae Williams & Burgess, 1999. 
American Fisheries Society Symposium 82:75‐81.  
“Hatching occurred at water temperatures ranging from 15°C to 22°C, which matches approximate ranges of spawning 
water temperatures reported by other authors (Hurst et al. 1975; Boschung and Mayden 2004; Bitz et al. 2015)” 
              Hurst, H. N., G. Bass, and C. Hubbs. 1975. The biology of the Guadalupe, Suwannee, and Redeye basses. Pages 
47–53 in R. H. Stroud and H. Clepper, editors. Black bass biology and management. Sport Fishing Institute, Washington 
D.C. 

Bitz, R. D., P. A. Strickland, T. J. Alfermann, C. R. Middaugh, and J. A. Bock. 2015. Shoal Bass nesting and 
associated habitat in the Chipola River, Florida. Pages 237–248 in M. D. Tringali, J. M. Long, T. W. Birdsong, and M. S. 
Allen, editors. Black bass diversity: multidisciplinary science for conservation. American Fisheries Society, Symposium 82, 
Bethesda, Maryland. 

Taylor, A.T. and Peterson, D.L., 2014. Shoal bass life history and threats: a synthesis of current knowledge of a 
Micropterus species. Reviews in fish biology and fisheries, 24(1), pp.159‐167. 
 
Redeye Bass (Micropterus coosae)  

From Boschung, H. T., and R. L. Mayden. 2004. Fishes of Alabama. Smithsonian Books, Washington, D.C. 
“Redeye bass in ponds at Auburn spawned in water 21° C.  The eggs hatched in 6 days at 22° C, and within another 5 
days larvae were free swimming.” 
“Spawning in streams begins at water temperature of about 18° C and continues into early June.” 

References from Boshung and Mayden 2004: 
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Catchings, 1978 (age and growth).  Cathey, 1973 (general account). Gwinner, 1973 (food, age and growth in Tennessee). 
Hurst, 1969 (life history). Hurst et al., 1975 (summary of biology). R.J. Miller, 1975 (behavior). Parsons, 1954 growth and 
habits).  Ramsey, 1971 (spawning, growth in ponds). Tatum, 1965 (age and growth). Webb and Reeves, 1975 (bass 
populations in Smith Reservoir).  

 
Catchings, 1978 A Life History Study of the Redeye Bass Micropterus coosae, in Alabama Waters. Internal 

Alabama Department of Conservation and Natural Resources Report. 54pp.  
“To assess if Redeye Bass could be successfully propagated in small ponds in order to produce fingerling for stocking 
purposes. On March 31, 1978 and on April 12, 1978, ADCNR stocked 16 and 7 Redeye Bass respectively into a 0.2 acre 
pond on the Eastaboga Hatchery. These redeye bass were collected from Salt Creek tributaries off the Duck Nest Springs 
Motorway between Duck Nest Springs and the Cheaha State Park drive. On April 5, 1978 the temperature of the pond 
was 77° F (25° C) and no nesting was observed. On April 10, 1978 four males were observed to be on four nests. 
Hatching began 3 days after observing eggs on nest 1. The temperature was from 66‐67° F (18.9‐ 19.4° C) during this 
time; however, eggs could have been laid earlier than 3 days prior to hatching. The male guarded the fry for at least 15 
days after hatching. On nest 2 the eggs were first observed on April 25, 1978 and hatching occurred 4 days later on April 
29, 1978. The temperature dropped from 67° to 61° F (19.4° to 16.1° C) during this time. The male guarded the fry for at 
least 10 days following hatching. Of the 1,456 fingerlings recovered from the pond, 61 of them died during draining 
operations. The remaining fingerlings died in the holding house by June 21, 1978. Apparently, mortalities were caused 
by taking fish from 80° F (26.7° C) pond water at draining to the 64° F (17.8° C) water in the holding house without 
tempering.” 
 
For spawning temperature data regarding Tallapoosa Bass and Alabama Bass, hatch dates are reported in Sammons et 
al. (2013) on July‐August of 2010 and 2011 from the 79‐km regulated section of Tallapoosa River between Harris Dam 
and Lake Martin, and at a control area in the upper unregulated section of river near the town of Heflin, 
Alabama.  Comparing and matching APC temperature data presented in the Aquatic Resources report to the hatch date 
observations may provide additional insight into spawning temperatures during the collection time period.   

Sammons, S.M., Earley, L.A. and McKee, C.E., 2013. Sportfish dynamics in the regulated portion of the 
Tallapoosa River between Harris Dam and Lake Martin, Alabama. Final Report Alabama Department of Wildlife and 
Freshwater Fisheries. Study, 60, pp.1‐189. 

 
Thank you for the opportunity to provide additional information and references on this topic. If you have any questions, 
please contact me. 
 
Todd Fobian 
Environmental Affairs Supervisor 
Alabama Wildlife and Freshwater Fisheries Division 
64 N. Union Street, Suite 551 
Montgomery, AL 36130 
Office: 334‐353‐7484 
Cell: 334‐850‐3798 
Todd.Fobian@dcnr.alabama.gov 
 

From: Anderegg, Angela Segars <ARSEGARS@southernco.com>  
Sent: Tuesday, November 24, 2020 1:24 PM 
To: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov> 
Cc: Marshall, Matthew <Matthew.Marshall@dcnr.alabama.gov>; APC Harris Relicensing <g2apchr@southernco.com>; 
Chandler, Keith Edward <KECHANDL@SOUTHERNCO.COM> 
Subject: Harris relicensing ‐ Temperature requirements for Redeye and Shoal Bass 
 
Hi Todd, 
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In the comments filed by ADCNR on the Draft Aquatic Resources Study Report, ADCNR recommends the inclusion of 
Redeye Bass and Shoal Bass temperature requirement data in Table 1 of Appendix B (Auburn University Progress 
Report). This table provides thermal minima, optimal temperature range, preferred temperatures, thermal maxima, and 
ideal spawning temperatures of target and surrogate species reported in published literature and grey literature. We 
spoke with Auburn about the possibility of including values for these two species, and they said they weren’t aware of 
any relevant information for these species but will incorporate any literature or data that ADCNR may have. If ADCNR 
has or knows of any information that could be used to address this comment, could you please send it to me so I can 
forward it to Auburn? 
 
Thank you, 
 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
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EXECUTIVE SUMMARY 

The Tallapoosa River, in east-central Alabama, has been extensively impounded for flood 
control, navigation in the Alabama River, hydropower and water supply.  However, the river still 
supports an important sport fishery for species such as channel catfish, largemouth bass, 
redbreast sunfish, redeye bass, and Alabama bass.  There has been previous research on the 
Tallapoosa River studying fish community responses to the altered flow regime, but there has 
been minimal work on sportfish, especially the black bass found within the river system.  This 
study was conducted in the 79-km portion of the Tallapoosa River regulated by Harris Dam.  The 
target species were the four principal sportfish species found in this section: Alabama bass 
Micropterus henshalli, channel catfish Ictalurus punctatus, redbreast sunfish Lepomis auritus, 
and redeye bass M. coosae.  Our objectives were to (1) describe age and growth of the four target 
species and determine any impacts on these metrics by the altered flow regime, (2) examine 
behavior and habitat use of Alabama bass and redeye bass in response to altered flow regimes, 
(3) describe first-year dynamics of age-0 Alabama bass, redbreast sunfish, and redeye bass and 
determine influences of flow on hatch-date distribution and growth, and (4) develop a successful 
standardized sampling protocol for sampling the Tallapoosa River between Lake Martin and 
Harris Dam that can be used by ADCNR biologists in the future to monitor important sport fish 
populations. 

 
 

Age and Growth of the Four Target Species 
 

Anthropogenic factors such as dam construction and hydropower generation can 
dramatically alter the flow regime of rivers and may impact growth of aquatic organisms.  Age 
and growth of Alabama bass Micropterus henshalli, redeye bass Micropterus coosae, channel 
catfish Ictalurus punctatus, and redbreast sunfish Lepomis auritus were described in the 
Tallapoosa River, Alabama.  Fish were collected from Hillabee Creek and the Tallapoosa River 
above Harris Dam (unregulated areas) and at two sites downstream of the dam (regulated areas).  
Using incremental growth techniques and residual analysis, growth and recruitment of these 
species were evaluated across these areas in response to variation in flow regime.  Flow variables 
were created for each growth year and recruitment year and the best model that described growth 
and recruitment of each species at each location was chosen using Akaike’s Information 
Criterion.  Additionally, growth increments at age 1, 2 and 3 were compared between a less-
variable flow year and one of a higher variation.  Lastly, an analysis of covariance was used to 
compare growth rates of these species across the three sampling areas.  Alabama bass and 
channel catfish were collected up to age 12, redeye bass up to age 8, and redbreast sunfish only 
up to age 5 during the study.  Annual mortality of these species was relatively low, and 
approximated likely natural mortality values.  Age was the best explanatory variable that 
described growth in all models, although flow variables were included in more than half the 
models for black bass.  However, flow variation explained < 2% of the variation in growth in 
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every instance.  Growth of age-1 Alabama bass and redeye bass was higher in years with less 
flow variation; however growth was similar among years for age-2 and age-3 fish.  Growth of 
most species was highest in the middle area, which had the highest hydrologic variation.  
Recruitment of each species was relatively consistent over the time period examined in each 
area.  Recruitment of Alabama bass and channel catfish was lower in years with high flow 
variability in the unregulated portion of the Tallapoosa River, but was not affected by flows in 
the regulated areas.  Recruitment of redeye bass was unaffected by hydrologic variation in any 
area, but the short lifespan of the species may have obscured any relationships.  Overall, this 
study did not provide strong evidence that growth, mortality, or recruitment of any species was 
heavily influenced by flow. 
 
 
Behavior and Habitat Use of Alabama Bass and Redeye Bass 
 

Alabama bass Micropterus henshalli and redeye bass Micropterus coosae, are two native 
game fish in the state of Alabama, but little is known about the movement and habitat use of 
these species, especially in response to altered flow regimes resulting from hydropeaking 
operation.   Therefore, 22 Alabama bass and 20 redeye bass were implanted with radio tags and 
tracked for 37 weeks, from December 2010 to September 2011 in the Tallapoosa River, 
Alabama, below R.L. Harris Dam, which operates as a hydropeaking facility.  All fish were 
located regularly to describe seasonal patterns in movement and habitat use.  Additionally, 8-9 
fish were tracked weekly every 2 h over the course of 10 h to assess the effects of altered flows 
on movement and habitat use by the two species during different aspects of the hydrograph 
(base, rising, peak, and falling flows).  Movement of both species was strongly associated to 
season, with the highest movement observed in the spring.  Total home range (95%) and core 
areas (50%) of both species were similar; however, redeye bass total home range size decreased 
as fish size increased.  Alabama bass were typically found in fine sediment substrates but 
increasingly used more woody debris for cover from winter to summer.  Redeye bass were 
typically found in rocky substrate but less rocky cover and more woody debris in summer 
months.  Both Alabama bass and redeye bass daily movement did not appear to be affected by 
the altered flow; however, Alabama bass were found closer to shore in vegetated or woody 
debris habitat during high flows in spring and summer, but farther away in rocky habitat during 
winter.  In contrast, redeye bass showed little lateral movement in the river or change in habitat 
use in response to higher flows in most seasons, but, similar to Alabama bass, were found in 
shoreline vegetated habitats more often during high flows in spring.  These shifts in habitat 
during different flows should be further investigated to evaluate possible consequences to overall 
fitness.     
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First-year Dynamics of Alabama Bass, Redeye Bass, and Redbreast Sunfish 
 
 In 2010-2011, age-0 black bass (309 Alabama bass and 216 redeye bass) and redbreast 
sunfish (N = 272) were collected from three areas in the Tallapoosa River, Alabama, to describe 
hatch-date distributions and daily incremental growth rates and determine if relative timing of 
hatching or growth was affected by altered flow regimes from Harris Dam.  Across species and 
areas, black bass hatch dates ranged from April 5 to June 30 in 2010 and April 24 to June 19 in 
2011.  Mean hatch dates of these species were generally later in the upper, unregulated area than 
the lower regulated areas in 2010; timing was more variable among areas in 2011, but mean 
hatch dates were generally later in the middle area (closest to the dam) than the other areas.  
Successful hatching of all species generally occurred after water levels stabilized following large 
spates of water moving through the system; however, some spawning disruption was evident in 
all species in 2010, especially in the middle area.  Flows were lower and more stable in 2011, 
and hatching distribution of all species was more consistent in all areas.  Mean growth rates of 
black bass ranged from 0.51 to 0.92 mm/d across years and areas during the study; whereas, 
redbreast sunfish was slower, ranging from 0.40 to 0.62.  Growth of Alabama bass was generally 
greater than redeye bass, and both were greater than redbreast sunfish. Results of this study 
found little evidence to support the theory that hydropeaking flows cause large spawning 
disruptions or affect first-year growth of these species; however this study was conducted in two 
years of below average precipitation and flows.  Future research of spawning and recruitment of 
these species should be conducted in years with higher precipitation to more clearly define the 
effects of hydropeaking flows on first-year dynamics of sportfish in the Tallapoosa River.     
 
 
Optimizing a Standardized Sampling Program for Sportfish in the Tallapoosa River 

 A two-year electrofishing study was initiated in a 79-km section of the Tallapoosa River 
to identify an optimal standardized sampling program for four principal resident sport fish: 
Alabama bass Micropterus henshalli, channel catfish Ictalurus punctatus, redbreast sunfish 
Lepomis auritus, and redeye bass Micropterus coosae.  Fish were collected from four sites, 
which were grouped into two areas: Price Island and Wadley (Upper Area) and Germany Ferry 
and Horseshoe Bend (Lower Area).  Samples were conducted in spring (May), summer (July), 
and fall (October) in 2010 and 2011.  Two habitat types were sampled: shoal areas, characterized 
by large rock substrate and cover, shallow (< 1.5 m) water, and noticeably faster flows, and 
riverbank area, characterized by variable substrate, lower gradient, and abundant woody debris 
cover.  Riverbank collections consisted of 1-h transects along the shoreline; whereas, shoal 
habitats were sampled using 2-3, 10-min transects conducted throughout the habitat.  Sampling 
at Horseshoe Bend and Germany Ferry was conducted along two, 1-h riverbank transects and 3, 
10-min shoal collections.  Sampling at Wadley also consisted of two riverbank transects but only 
2, 10-min shoal collections, due to limited habitat.  Similarly, sampling at Price Island consisted 
of only one, 1-h riverbank transect and no shoal collections due to limited accessible habitat.  
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Also, the precision of 10-60-min electrofishing transect durations was evaluated using riverbank 
transects for estimating relative abundance of Alabama bass, redbreast sunfish, and redeye bass.   
The goal of this analysis was to optimize transect duration so that catch rates may be estimated 
precisely and with the least sample effort.  A total of 1,240 Alabama bass, 172 channel catfish, 
5,257 redbreast sunfish, and 187 redeye bass were collected during this study.  Mean CPE across 
areas, seasons, and habitats ranged from 9.5-33.6 fish/h for Alabama bass, 0.1-8.3 fish/h for 
channel catfish, 28.7-139.6 fish/h for redbreast sunfish, and 0-2.2 fish/h for redeye bass.  Little 
seasonal differences were observed in catch-per-effort (CPE) or size structure for any species, 
although few channel catfish were captured in spring.  However, flows during both years of this 
study were low, due to below-average annual precipitation, thus in normal years spring sampling 
is likely to be less effective due to higher flows.  Channel catfish CPE was higher in shoal habitat 
than riverbank habitat; whereas, the reverse was true for redeye bass.  Otherwise, little 
differences in CPE or size structure were observed among habitats.  The CPE of Alabama bass ≥ 
300 mm total length (TL) was higher in the upper area than the lower area; whereas, overall CPE 
of channel catfish was higher in the lower area in summer and fall, which also appeared to have 
more channel catfish > 400 mm TL.  However, overall CPE of all species other channel catfish 
was similar between areas.  Body condition of most species was higher in spring than the other 
seasons, and was generally similar among areas.  Mean CPE of Alabama bass, redbreast sunfish, 
and redeye bass in riverbank transects was independent of transect duration.  The variation in 
CPE among samples of equal duration increased as CPE and transect duration decreased for all 
three species, resulting in the need for more samples, especially at higher CPEs.  The total effort 
(i.e., time spent electrofishing and processing fish) needed to estimate a mean CPE with a 
specified precision was a function of transect duration and CPE.  More effort was needed as CPE 
decreased for most species, but the relation between transect duration and total effort was 
parabolic, especially at higher CPEs for Alabama bass and lower CPEs for redbreast sunfish.  A 
precision of within 10% of the mean CPE was unattainable for most species due to space and 
logistic considerations.  Based on the results of this study, it appears that fall is the optimal time 
to sample this section of the Tallapoosa River, which is historically the time of the lowest flows 
in southeastern rivers.  Based on the results of the sample size portion of this study, the optimal 
transect duration for monitoring mean CPE of Alabama bass, redbreast sunfish, and redeye bass 
is likely 10 min.  At a precision level of 20% of the mean, the number of 10-min transects 
required ranged from 5-40, with a total sample time for each individual species of 0.82-7.16 h.  
However, because all species would likely be collected simultaneously, the overall sample 
protocol should likely be a maximum of 40 riverbank transects of 10 min duration.  This will 
result in an estimated total sample time on the water of approximately 12 h.  Shoal habitat may 
be omitted from standardized sampling due to the limited amount of this habitat, and the lack of 
differences observed in population metrics between habitats.  Likewise, channel catfish CPE and 
size structure is unlikely to be reliably estimated using this protocol, due to the low CPE and 
specific habitat preferences of this species. 
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Introduction 
 

 Lotic ecosystems around the world have been manipulated and degraded due to the 

increase in world population and development.  Many waterways also suffer from low water 

quality due to pollution and a variety of land uses.  Additionally, water from these rivers has 

been diverted or impounded for irrigation, recreation, flood control and municipal uses.  The 

World Dam Commission and the International Commission on Large Dams reported that, as of 

2000, there were more than 45,000 dams >15 m worldwide, with 8,100 of these dams located in 

the United States (Gleick et al 2002).  The total number of all sizes of dams in the world is 

unknown, but in 2009 the U.S. Army Corps of Engineer’s National Inventory of Dams indicated 

there was a total of 82,642 dams in the United States, and 50% of these dams were less than 7.5 

m in height (Ragon 2009).   

There is abundant evidence of the adverse effects of dams on riverine ecosystems (Baxter 

1977).  Dams interrupt and alter lotic ecological processes by changing the flow of water, 

sediments, nutrients and biota (Ligon et al. 1995).  Changes in sediment and channel morphology 

can impact the spawning grounds of fish (Jacobson and Galat 2008) and alter the habitat for both 

fish and macroinvertebrates (Teimann et al. 2004).  Dams also impede or delay fish movement 

both upstream and downstream (Budy et al. 2002; Moser et al. 2002; Zigler et al. 2004), leading 

to habitat fragmentation (Dunham et al. 1997), and alter temperatures regimes which can impact 

fish populations by affecting growth or spawning success of native fish, and potentially 

benefiting non-native species (Edwards 1978; Bestgen and Williams 1994; Marchetti and Moyle 

2001; Feyrer and Healey 2003; Holbrook et al. 2009).   

Altered flow regimes caused by dam construction and operation can affect aquatic 

organisms in a variety of ways.  Aquatic species have evolved life history strategies based on the 
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natural flow regime; thus, altered flows may lead to lower recruitment; altered spawning and 

altered growth (summarized in Bunn and Arthington 2002).  Additionally, disruption in the 

natural flow regime may alter food availability for all life stages of fishes below these 

impoundments (King et al. 2010).  Dams often alter the timing and duration of the flow regime 

leading to reduced connectivity to floodplains and other habitats, as well as reduced effectiveness 

of fish passage structures (Calles and Greenberg 2009).  The result of altered flow regimes may 

be a reduction in biomass of the macrophyte, macroinvertebrate and fish communities (De Jalon 

et al. 1994).   

There are two major types of hydropower plants, base plants and peaking plants (Egré 

and Milewski 2002).  Base plants are often found in areas where hydropower is abundant and 

operate to meet needs at base load over an extended period of time.  Often these facilities have 

extra turbines and can operate at times of peak demand (Egré and Milewski 2002).  Whereas, 

peaking plants operate only in peak mode and alternative sources of energy are used for non-

peaking hours (Egré and Milewski 2002).  Both types of facilities impact stream morphology, 

including wetted area, water depth, substrate composition, stream structure and heterogeneity 

(Scruton et al. 2003; Enders et al. 2008).  Fishes below these plants, specifically peaking 

facilities, experience rapid changes in the quantity, quality and location of different habitats 

(Garcia et al. 2010).  Bain et al. (1988) documented that highly variable and unpredictable flow 

modifications can cause a disturbance to fish due to the inaccessibility of certain habitats.  This 

rapid change in habitat quality and quantity creates an unstable environment (Pert and Erman 

1994).  Although some habitats become available due to the higher flows, the rapidly falling 

water levels characterized by ending peaking operations disconnects these same habitats from the 

main channel, leading to fish stranding (Bradford 1997).  Aarts et al.  (2004) investigated how 
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fish community structure was affected by river regulation and main channel connectivity to the 

associated floodplains.  They found that there was a decrease in species richness and diversity 

with decreasing hydrological connectivity between river and floodplain (Aarts et al. 2004).  

Furthermore, Bowen et al. (1998) provided more evidence that both short-term and annual 

persistence of key habitats are important for maintaining diverse fish communities, especially 

nursery habitat for larval fish (Scheidegger and Bain 1995).  Additionally, hydraulic refugia are 

critical for organisms to withstand the variations of physical variables based on site morphology 

(Valentin et al. 1996).  Thus alteration of habitats in these river systems resulting from 

hydropeaking operations is having a major impact on aquatic organisms, especially fishes. 

Altered flow regime may be detrimental to individual fish.  Humphries and Lake (2000) 

found that larval recruitment was impacted by river regulation and that lower recruitment was a 

greater concern than a lack of fish spawning.  The reduction of biomass of drift and benthic 

invertebrates created a reduction in prey available for drift-feeding fish (Moog 1993).  

Lagarrigue et al. (2002) showed that feeding patterns of brown trout Salmo trutta were strongly 

influenced when the difference between the natural and peaking flows were at the highest.   

Altered flow regimes may not only impact feeding patterns, but also overall energetic 

expenditures by fishes.  Scruton et al. (2005) suggests that if fish holding their position in current 

have a high energetic cost when exposed to higher velocities, they will then make large 

movements to find a substitute habitat; however these energetic costs need to be further studied.  

It also has been documented with a laboratory study that there is a short-term stress response in 

juvenile brown trout to fluctuating flows, but habituation was observed shortly after (Flodmark et 

al. 2002).  There are also energetic costs associated with the habituation of the stress response 

since changes need to be made behaviorally and/or physiologically (Scruton et al. 2005).   



 

10 
 

However, very few studies have focused on the individual and sub-organismal responses to 

hydropower, including the energetic and physiological responses (Hasler et al. 2009).   

Rivers and streams are not only important for navigation and hydropower, but also 

support economically important recreation activities.  In 2006, more Americans participated in 

freshwater recreational fishing than marine recreational fishing (US DOI et al. 2008).  These 

inland fisheries include recreational fishing on lakes, ponds, reservoirs, rivers and streams.  

Excluding the Great Lakes, more time and money was spent on fishing for black bass and 

panfish compared to other popular fisheries.  In Alabama alone, $700 million was spent on 

recreational fishing in 2006, and black bass species were the highest targeted fish.  Of the 

estimated 714,000 people that fished Alabama’s freshwater systems in 2006, 61% fished the 

rivers and streams spending close to $430 million.  Thus, recreational fishing on the rivers and 

streams in the state are important to the economy of Alabama.  Understanding the population 

dynamics of the recreational species is important to sustaining these resources. 

The Tallapoosa River, in east-central Alabama, has been extensively impounded for flood 

control, navigation in the Alabama River, hydropower and water supply.  Constructed in 1926, 

Lake Martin was the uppermost reservoir on the Tallapoosa River until construction of Harris 

Dam in 1983, approximately 80 km upstream.  Peaking hydropower production at Harris Dam 

has greatly altered the natural flow regime in this stretch of river, with flows varying from 0-200 

m3/s on a daily and seasonal basis.  However, the river still supports an important sport fishery 

for species such as channel catfish Ictalurus punctatus, largemouth Bass Micropterus salmoides, 

redbreast sunfish Lepomis auritus, redeye bass M. coosae, and Alabama bass M. henshalli.  

There has been previous research on the Tallapoosa River studying fish community responses to 

the altered flow regime (e.g., Kingsolving and Bain 1993; Travenichek et al. 1995; Freeman et 
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al. 2001).  However, there has been minimal work on sportfish (Sakaris 2006; Martin and Irwin 

2010; Sakaris and Irwin 2010), especially the black bass found within the river system.  This 

study was conducted in the 79-km portion of the Tallapoosa River regulated by Harris Dam.  The 

target species were the four principal sportfish species found in this section: Alabama bass, 

channel catfish, redbreast sunfish, and redeye bass.  Our objectives were to (1) describe age and 

growth of the four target species and determine any impacts on these metrics by the altered flow 

regime, (2) examine behavior and habitat use of Alabama bass and redeye bass in response to 

altered flow regimes, (3) describe first-year dynamics of age-0 Alabama bass, redbreast sunfish, 

and redeye bass and determine influences of flow on hatch-date distribution and growth, and (4) 

develop a successful standardized sampling protocol for sampling the Tallapoosa River between 

Lake Martin and Harris Dam that can be used by ADCNR biologists in the future to monitor 

important sport fish populations. 

 
Study Site 

 
Originating in northwest Georgia, the Tallapoosa River flows 421 km southwesterly 

across east-central Alabama to its confluence with the Coosa River, forming the Alabama River.  

The focus area of this research is the section of river downstream of Harris Dam to the 

headwaters of Martin Reservoir (Lake Martin), covering a distance of approximately 79.5 km.  

This portion of the river is located in the Piedmont Upland physiographic region of Alabama.  

This section of river is characterized by a physically stable channel, with low-gradient habitats 

and silt substrate as well as high-gradient shoal habitats dominated by bedrock and boulders.  

The flow is highly regulated by Harris Dam, which normally is operated in hydro-peaking mode, 

where water is released in pulses for 4-6 hours through one or two turbines (capacity of 226 

m3/sec) and power generation can occur once or twice a day, Monday thru Friday (Irwin and 
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Freeman 2002).  Dam operation results in extreme fluctuation in flow and stage, especially in the 

first 20 km downstream of the dam, creating highly variable habitats.  Although continued 

adaptive management procedures are currently underway there are minimal regulations on the 

minimum flow, the magnitude, or the duration of water releases.  
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Abstract 

Anthropogenic factors such as dam construction and hydropower generation can 
dramatically alter the flow regime of rivers and may impact growth of aquatic organisms.  Age 
and growth of Alabama bass Micropterus henshalli, redeye bass Micropterus coosae, channel 
catfish Ictalurus punctatus, and redbreast sunfish Lepomis auritus were described in the 
Tallapoosa River, Alabama.  Fish were collected from Hillabee Creek and the Tallapoosa River 
above Harris Dam (unregulated areas) and at two sites downstream of the dam (regulated 
areas).  Using incremental growth techniques and residual analysis, growth and recruitment of 
these species were evaluated across these areas in response to variation in flow regime.  Flow 
variables were created for each growth year and recruitment year and the best model that 
described growth and recruitment of each species at each location was chosen using Akaike’s 
Information Criterion.  Additionally, growth increments at age 1, 2 and 3 were compared 
between a less-variable flow year and one of a higher variation.  Lastly, an analysis of 
covariance was used to compare growth rates of these species across the three sampling areas.  
Alabama bass and channel catfish were collected up to age 12, redeye bass up to age 8, and 
redbreast sunfish only up to age 5 during the study.  Annual mortality of these species was 
relatively low, and approximated likely natural mortality values.  Age was the best explanatory 
variable that described growth in all models, although flow variables were included in more 
than half the models for black bass.  However, flow variation explained < 2% of the variation in 
growth in every instance.  Growth of age-1 Alabama bass and redeye bass was higher in years 
with less flow variation; however growth was similar among years for age-2 and age-3 fish.  
Growth of most species was highest in the middle area, which had the highest hydrologic 
variation.  Recruitment of each species was relatively consistent over the time period examined 
in each area.  Recruitment of Alabama bass and channel catfish was lower in years with high 
flow variability in the unregulated portion of the Tallapoosa River, but was not affected by flows 
in the regulated areas.  Recruitment of redeye bass was unaffected by hydrologic variation in 
any area, but the short lifespan of the species may have obscured any relationships.  Overall, 
this study did not provide strong evidence that growth, mortality, or recruitment of any species 
was heavily influenced by flow. 
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Age and growth information is often used by biologists to investigate population structure 

and individual growth patterns.  Fish have several anatomical structures (scales, otoliths, and 

bones) that have identifiable rings that represent growth and are a means for aging (Chambers 

and Miller 1995).  When age information is coupled with fish length, growth history of year-

classes can be determined using back-calculation (Frie 1982).  This ability to analyze individual 

growth patterns is a valuable tool for fishery scientists (Chambers and Miller 1995).  The 

information on past growth provides useful insight on how growth may be impacted based on 

environmental factors and specific management strategies (Maceina 1992; DeVries and Frie 

1996).  Similarly, residuals from catch-curve regressions may be used to examine historical 

patterns of recruitment (Maceina 1997), which can also be influenced by growth (Roff 1983).  

Collectively, growth and recruitment are important factors in both understanding the overall 

fitness of a fish and in population dynamics, and can provide guidance for future management.   

Hydroelectric dams alter the natural flow regime of rivers, especially when these dams 

are operated in peaking mode.  Yet very few studies have evaluated growth of fishes and flow 

regimes, whether natural or non-natural.  Weisberg and Burton (1993) assessed the growth of 

white perch Morone americana before and after establishment of a minimum flow on the 

Susquehanna River, Maryland, and found that increasing the minimum flow increased first-year 

growth.  Larval growth rates of American shad Alosa sapidissima in the Connecticut River 

increased asymptotically with declining flows, but did not influence juvenile growth rates 

(Crecco and Savoy 1985).  Additionally in Norway, Jensen and Johnsen (2002) found that 

growth of Atlantic salmon Salmo salar decreased in years with higher spring flows.  A majority 

of the growth studies have focused on larval and juvenile life-stages, and an important rearing 

habitat for fish in this life stages are floodplains (Dudley 1974; Schlosser 1991; Sommer et al.  
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2001; Balcombe et al. 2007; Jeffres et al. 2008).  Often, floodplain habitat is only connected to 

the stream during periods of higher flows, and the lack of connectivity could impact growth 

(Sommer et al. 2001; Sammons and Maceina 2009a).  These studies provide some evidence that 

growth can be influenced by river hydrology.  However, many of these studies have only 

evaluated specific life-stages and have not considered growth over a whole lifetime. 

Ecologically speaking, a flow regime can be broken into five aspects: magnitude, 

frequency, duration, timing, and rate of change or flashiness (Poff and Ward 1989).  These 

components can help define the type of river system and how certain anthropogenic factors affect 

it.  The magnitude can be defined as the amount of water that passes a fixed location, and this 

can be analyzed by looking a minimum, maximum and mean flow (Poff et al. 1997).  The 

definition for frequency is the number of times a certain magnitude is reached (Poff et al. 1997).  

Duration is the amount of time that is associated with a specified flow, and can be expressed 

relative to a certain event or overtime (Poff et al. 1997).  Timing refers to the regularity in which 

a certain magnitude occurs (Poff et al. 1997).  Lastly, flashiness is defined as how quickly a flow 

changes from one magnitude to another (Poff et al. 1997).  One other component to a flow 

regime is the time of year that certain flows occur, and typically for southeastern U.S. streams, 

late-summer to fall is when the low flows typically occur.  This seasonality of flows can provide 

important cues to the aquatic organisms within the systems. 

Sclerochronology, more commonly referred to as incremental growth analysis, has been 

widely used in various fields, including marine fisheries but is less commonly used in freshwater 

fisheries.  Rypel (2009) stated that many of these studies were focused on longer-lived fishes, 

which may explain the lack of studies on freshwater fish, which are typically shorter-lived.  

Quist and Guy (2001) used this technique to assess the effects of habitat and community 
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characteristics on growth of several prairie stream fishes in Kansas.  Sammons and Maceina 

(2009a) used incremental growth analysis to evaluate the effects of river flows on redbreast 

sunfish Lepomis auritus in Georgia rivers.  Additionally, Rypel (2009) investigated the effects of 

climate on the growth of largemouth bass Micropterus salmoides in southeastern rivers and 

reservoirs.  These studies demonstrated that growth of freshwater fishes were related to both 

flow and climate variables.  However, little work has been conducted to evaluate how altered 

flow regimes from hydropeaking operations impacts growth of fishes.  Thus the objective of this 

study was to evaluate growth, mortality, and recruitment of Alabama bass Micropterus henshalli, 

redeye bass M. coosae, channel catfish Ictalurus punctatus, and redbreast sunfish in response to 

hydropeaking operations on the Tallapoosa River, Alabama. 

 

Methods 
 
Fish Collection and Lab Processing 
 

From 2009-2011, we attempted to collect a total of 50 redeye bass and 100 each of 

Alabama bass, channel catfish, and redbreast sunfish from three locations on the Tallapoosa 

River: Horseshoe Bend-Germany’s Ferry (lower area), Wadley-Price Island (middle area) and 

the unregulated upper Tallapoosa (upper area) above Harris Dam (Figure 1-1).  Due to 

difficulties in collecting redeye bass from the upper Tallapoosa River, additional fish were 

collected for incremental growth analyses only from Hillabee Creek, an unregulated tributary to 

the Tallapoosa River (Figure 1-1).  These sites were chosen to allow examination of the effects 

of flow variation on age and growth across a gradient of flow variability, as the effects of Harris 

Dam on the flow regime of the Tallapoosa River lessen as the distance below the dam increases 

(Figure 1-2).  The upper area and Hillabee Creek served as reference (unregulated) locations 

(Figure 1-1).  Fish were collected from the middle and lower areas using a boom-mounted 
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electrofishing boat during periodic sampling that occurred from October 2009 to October 2011.  

Fish were collected from the upper area using the same gear in March and April 2011 and fish 

from Hillabee Creek were collected using hook and line sampling in July 2011.  All fish were 

measured (total length, mm) and weighed (g) in the field, and a subsample (N = 10 per 25-mm 

length group per species) was retained for otolith collection.  The remainder fot he fishes were 

released.   

In the laboratory, fish were measured and weighed again and otoliths were extracted and 

placed in vials.  Otoliths were broken through the nucleus and mounted onto slides using 

thermoplastic cement and then ground until a thin section was obtained (Maceina 1988).    Age 

of each fish was determined using two independent readers, and disagreements were resolved 

through consensus.  Ages were then assigned to all unaged fish using an age-length key for each 

sample area (Chih 2009).   

 

Age and Growth Analyses 

Growth of each species in each area was described using a von Bertalanffy (1938) model; 

because fish sampling occurred from April-October, ages were corrected to account for growth 

past the last annulus based on season by adding 1, 0.2, and 0.5 to each age from fish collected in 

spring, summer, or fall, respectively (Sammons and Maceina 2009a).  If the predicted maximum 

theoretical length (L∞) was greater or lesser than 25% from the maximum length observed in our 

samples in each system, then L∞ was fixed at 5% larger than the biggest specimen collected of 

that species in each respective area during the two years of sampling and the model was rerun.  

This assumed that we were mostly successful at sampling the largest individuals of each species 

in each area during the study.   
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An analysis of covariance (ANCOVA) was used to evaluate differences in growth among 

areas for each species.  Ages were adjusted as described above and were log10 transformed for all 

analyses.  Independent variables in the ANCOVA were age and area, with length at age as the 

dependent variable.  ANCOVAs tested for differences in the slopes between length at age and 

age among areas for each species (Zar 1984; Pope and Kruse 2007).  If slopes were not different, 

an additional ANCOVA was run to test for differences in the adjusted mean length of each 

species among areas.  This analysis was run for age 2-7 Alabama bass, 3-7 channel catfish, 2-5 

redbreast sunfish, and 2-5 redeye bass to minimize biases associated with low sample size of 

older fish.   

Total annual mortality was calculated for each species in each area.  Age frequencies 

were tabulated for each species and area combination, and the instantaneous rate of total annual 

mortality (Z) was estimated using weighted catch-curve regressions with the Fisheries Analysis 

and Simulation Tools (FAST) software developed by Slipke and Maceina (2006).  Catch-curve 

regressions were conducted over age ranges expected to be fully recruited to the gear, which 

included age 3-12 Alabama bass, age 4-12 channel catfish, age 2-5 redbreast sunfish, and age 2-8 

redeye bass.  Annual survival of each species in each area was calculated using the equation S = 

e -Z (Ricker 1975).  These mortality estimates were compared among areas for each species using 

ANCOVA to compare the slopes of the regressions (SAS Institute 2004; Miranda and Bettoli 

2007; Sammons and Goclowski 2012).   

Recruitment variation of all species in each area was examined using residual analysis 

from catch curves (Maceina 1997).  Residuals were pooled across sample years to increase 

sample size and were compared to annual discharge data in each river using regression analysis 

(Maceina 1997; Sammons and Goclowski 2012).  Variance of river discharge was compared to 
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recruitment variation of each species both on an annual basis and across four seasons (prespawn 

[January-March], spawn [April-May], summer [June-September], and fall [October-December]) 

in an attempt to identify critical periods for recruitment (Sammons and Maceina 2009b).  River 

discharge data recorded every 30 min were obtained from gauging stations maintained by the 

U.S. Geological Survey (www.usgs.gov/water) (02412000, 02414500, and 02414715) from 

gauges located within 10 km of sampling sites in each area (Figure 1-1).  Multiple regression 

analysis was used to assess relationships among river flow data and catch-curve residuals in each 

river (Maceina 1997), using a generalized regression model: 

LOGNUM = bo - b1(AGE) + bi(DISCHARGE), 

where bo, b1,and bi were the regression coefficients for the intercept and slope 

coefficients, LOGNUM was log e (number of fish at each age) and DISCHARGE was either a 

single or multiple measures of annular or seasonal flow volume or variation in flow volume.  In 

each case, the candidate models were chosen based on Akaike’s Information Criteria (AIC) and 

Mallows’ (1973) Cp statistic (Burnham and Anderson 2002; SAS Institute 2004).  Semi-partial 

correlation coefficients (SCORR1; SAS Institute 2004) were calculated to determine the relative 

contribution of each independent variable to the overall coefficient of determination of the model 

in sequential order after age was entered.  Squared partial correlation coefficients (PCORR2; 

SAS Institute 2004) were calculated for each independent variable to define the amount of 

variation in number explained by flow variables after removing the effects of the other variables.  

Variance Inflation and Condition indices were used to choose the best model from among the 

candidate models, defined as the model that explained the greatest amount of variation in number 

with the fewest number of independent variables.   
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Incremental Growth Analyses 

 Otoliths were examined under an image-analysis system for incremental growth analyses.  

The radius of each otolith was measured from the focus to the outer edge; each annuli were 

measured in a similar manner and the total length at each annulus was calculated using the direct 

proportion method (DeVries and Frie 1996).  Length-frequencies of the back-calculated ages 

were compared to the observed length-frequencies at age 1 to verify that back-calculated lengths 

were similar to actual lengths (Sammons and Maceina 2009a).  Growth increments for each 

growth year were determined using the equation:  

Linc =Ln-Ln-1; where, 

Linc = growth increments,  

L = back-calculated length 

n = growth year.  

The start and end of a growth year was based on the timing of annuli formation.  Based on 

observations of otoliths collected during the summer, the growth year was defined as July 1-June 

30.   

River discharge information was obtained from the three USGS gaging stations described 

above, along with a fourth (02415000) on Hillabee Creek  located in close proximity to the 

sampling location (Figure 1-1).  Variables were calculated describing the five ecological aspects 

of the Tallapoosa River flow regime at each site to describe the flow regime characteristics 

(Table 1-1).  The annual median discharge was calculated to evaluate magnitude and peaking 

flows were tallied for each growth year to evaluate frequency (based on Sakaris 2006).  Duration 

was calculated by summing the number of days flows were above and below high and low flow 

periods, respectively.  These two flow periods were selected from a flow duration curve 



 

22 
 

generated using mean daily discharge for water years 2000-2010 at each station (Figure 1-3).  

The high flow point was selected by the Q5, where flows exceeded this point 5% of the time and 

represented extreme high flows.  The low flow was the number of days the flow was below Q95, 

meaning that 95% of the time the flows will exceed this point, representing extreme low flows.   

The rate of change or flashiness was evaluated by calculating the Richards-Baker Flashiness 

Index (Baker et al. 2004).  This index ranges from 0-1, with 0 representing a stable habitat and 1 

being extremely flashy.  Additionally the rate of flow change was described using the variance of 

discharge measured every 30 min by USGS gages.  To incorporate a seasonal component, 

growth years were divided into four seasons: summer (July-September), fall (October-

December), winter (January-March) and spring (April-June).  Variance of discharge was 

calculated for each season and compared to the annual growth increments in an attempt to 

identify important periods for fish growth.   

Relations between river flow variables and length increments were examined with a 

multiple regression analysis (Maceina 1992), using a general regression model:  

Linc = b0 – b1(AGE) + bi(FLOW); 

where, b0, b1,and bi are the regression coefficients for the intercept and slope coefficients, and 

FLOW is one or more flow variables based on season, growth year, and a combination of season 

and growth year.  For each area and species combination, candidate models were decided based 

on Akaike’s Information Criteria (AIC) and the best model among these was chosen using the 

Variance Inflation and Condition indices and described above.  Also, semi-partial correlation and 

squared partial correlation coefficients were calculated to determine the amount of variation that 

variable accounted for in the best model (SAS Institute 2004).    
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To further assess impacts on growth based on flow variability, a year with high flow 

variation and a year with low flow variability were identified.  Growth increments of all species 

age 1-3 fish were compared between these years using a student’s t-test for each species in each 

area.  Significance was set at α = 0.05 for all tests. 

 

Results 
 

A total of 400 Alabama bass, 219 channel catfish, 557 redbreast sunfish, and 196 redeye 

bass were collected for otoliths over all locations.  Readable otoliths were obtained from 86 

Alabama bass, 49 channel catfish, 182 redbreast sunfish, and 19 redeye bass at the upper site, 

158 Alabama bass, 63 channel catfish, 186 redbreast sunfish, and 73 redeye bass from the middle 

site, and 159 Alabama bass, 112 channel catfish, 200 redbreast sunfish, and 64 redeye bass from 

the lower site.  An additional 36 redeye bass were collected from Hillabee Creek.  Ages were 

assigned using an age-length key to 397 and 663 Alabama bass at the middle and lower areas, 

respectively, to 1,622 and 3,005 redbreast sunfish at the middle and lower areas, respectively, 

and 104 redeye bass at the lower area. 

 

Age and Growth Analyses 

Alabama bass and channel catfish exhibited faster growth and attained larger sizes than 

the other two species (Table 1-2).  Growth data generally had a good fit to the von Bertalanffy 

models; however, channel catfish data were highly variable and required fixed L∞ values in all 

three areas.  Growth of Alabama bass was faster in the middle area than in the other two areas (F 

= 8.66; df = 2, 698; P = 0.0002; Figure 1-4).  However, although von-Bertalanffy-predicted 

lengths of channel catfish showed a similar trend among areas to Alabama bass, the higher 
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variability in the data (Table 1-2) resulted in no statistical difference in growth rate among areas 

(F = 2.53; df = 2, 161; P = 0.0824).  However, adjusted mean length of age-3-7 channel catfish 

was greater in the lower area than the upper area, with the middle area equal to both (F = 20.01; 

df = 2, 163; P < 0.0001).  Growth of redbreast sunfish was slower in the upper site than in the 

lower two sites (F = 3.14; df = 2, 2888; P = 0.0432; Figure 1-4).  Similar to Alabama bass, 

growth of redeye bass was highest in the middle site than in the upper or the lower site (F = 8.50; 

df = 2, 103; P = 0.0004). 

Alabama bass were consistently captured up to age 12 in both the upper and middle areas, 

while the oldest fish collected in the lower area was age 11 (Table 1-3).  Accordingly, total 

annual mortality of Alabama bass was higher in the lowest area than in the other two areas (F = 

5.42; df = 2, 22; P = 0.0122).  Channel catfish were collected up to age 12, age 10, and age 11 in 

the upper, middle, and lower areas, respectively; however, most fish collected in all areas ranged 

from ages 3-7, and annual mortality was similar among areas (F = 0.21; df = 2, 18; P = 0.8110; 

Table 1-3).  Age structure of redbreast sunfish collected from the upper area was unusual, with 

catch of fish peaking at age 4 and no fish older than age 5 collected.  Thus, catch-curve analysis 

was unable to be conducted for these fish in that area.  Fish up to age 5 were collected from both 

the lower and middle area; annual mortality was very high (≥ 80%) and was not different 

between areas (F = 0.23; df = 2, 4; P = 0.6569; Table 1-3).  Few redeye bass were collected for 

age analyses from the upper site, but age distribution was spread more evenly among age classes 

up to age 6.  In contrast, redeye age distributions in the middle and lower areas were more 

truncated, with most fish < age 4; however, fish up to age 8 were collected from the lower area 

during each collection year (Table 1-3).  Annual mortality of redeye bass was higher in the 

middle and lower areas than the upper area (F = 8.36; df = 2, 13; P = 0.0046). 
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Recruitment Variation 

Residuals from catch-curve analyses showed that recruitment of Alabama bass, channel 

catfish, and redeye bass was generally consistent in each area from 1999-2010, with most 

coefficients of determination > 0.80 (Figures 1-5, 1-6, and 1-7).  In the upper area, negative 

residuals (i.e., observed numbers at age lower than predicted numbers) of Alabama bass and 

channel catfish in, indicating poor year-class strength, tended to be more commonly observed in 

years characterized by more variable discharge; whereas, positive residuals (strong year classes) 

were rarely observed in any year (Figure 1-5).  In contrast, a strong year class of redeye bass 

appeared to be created in 2006, a year with average hydrologic variability.  In the middle area, 

recruitment of Alabama bass appeared to be relatively consistent across time, with few obvious 

strong or weak year classes (Figure 1-6); however, channel catfish recruitment was more 

variable, and, similar to the upper area, tended to be weaker in years with higher hydrologic 

variability.  Only three year-classes of redeye bass were available for analysis each year, making 

interpretation difficult.  Similar results were observed for each species from the lower area 

(Figure 1-7). 

Residuals of the catch-curve regressions for Alabama bass in the upper area were 

negatively correlated with the variance of annual discharge and discharge during the spawning 

period and the summer (|r| ≥ 0.74; P ≤ 0.0092).  Based on AIC scores and Variance Inflation and 

Condition indices, the best model explaining variation in year-class strength of Alabama bass in 

the upper area was: 

 LOGe (Number) = 3.5290 - 0.2668 (Age) - 0.0003 (Spawning Variance), 
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where Number = number of fish collected in each year class, Age = age of fish in that 

year class when collected, and Spawning Variance = variance of discharge during the spawning 

period.  This model explained 89% of the variation and was highly significant (P < 0.0001).  As 

expected, age explained the greatest amount of variation in number collected, but hydrologic 

variation explained an additional 14% of the variation after accounting for age, and when 

holding for the effects of age, explained 57% of the variation in number at age.   

Unlike Alabama bass, residuals of the catch-curve regressions for channel catfish in the 

upper area were not correlated with annual discharge variance or discharge variance during any 

period, but based on AIC scores and Variance Inflation and Condition indices, the best model 

explaining variation in year-class strength of channel catfish in the upper area was: 

 LOGe (Number) = 3.8691 - 0.3154 (Age) - 0.0002 (Spawning Variance), 
 

where the variables were the same as those for the Alabama bass model.  This model 

explained 84% of the variation and was significant (P = 0.0038).  Again, age explained the 

greatest amount of variation in number collected, but hydrologic variation explained an 

additional 6% of the variation after accounting for age, and when holding for the effects of age, 

explained 26% of the variation in number at age.   

No significant models relating year-class strength to river discharge variation were found 

for any of the other species in upper area of the Tallapoosa River.  Similarly, no correlations 

among residuals of catch curves and discharge variables were observed for any species in the 

middle and lower areas, and no models were found where discharge variables explained any 

significant variation in number of fish collected beyond the variation accounted for by age. 
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Incremental Growth Analyses 

All candidate models explaining growth of Alabama bass contained flow variables along 

with age at each site; however, Akaike weights were < 0.02 for all models at the upper and lower 

sites, which are very low (Table 1-4).  In contrast, Akaike weights for candidate models were 

more than 5-fold higher at the middle site.  Most candidate models explaining growth of redeye 

bass also contained flow variables at all sites; however, the best model contained only age as an 

explanatory variable at both the upper and lower sites (Table 1-5).  Similar to Alabama bass, 

Akaike weights of models were highest at the middle site, but in general all Akaike weights were 

higher for redeye bass models than Alabama bass models. 

As expected, growth was inversely related to age and age accounted for 60-65% of the 

variation in the Alabama bass models and 68-71% of the variation in the redeye bass models 

(Table 1-6).  Due to high VIF the below variable was removed for Alabama bass at the lower site 

and variance and above variables were removed from the redeye bass at the middle site.  Overall 

no model had an environmental parameter that explained more than an additional 2% of the 

variation in the data (Table 1-6).  However, three of the best models included environmental 

variables, and four of the best models included seasonal flow variables (Table 1-6).      

All the best models for Alabama bass included either an annual predictor or a seasonal 

predictor.  The best models describing the factors that influence growth of Alabama bass (Table 

1-6) were: 

Upper Site (r2 = 0.65): 

Growth Increments = 137.4917 – 15.0152(Age) – 0.4661(Peaks) 
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Middle Site (r2 = 0.66): 

Growth Increments = 134.3666 – 14.6317(Age) – 0.4063(Above) – 0.0595(Peaks) + 

0.0025(Variance) – 0.0006(Summer) 

Lower Site (r2 = 0.61): 

 Growth Increments = 116.9735 – 14.9845(Age) + 0.0009(Fall) – 0.0004(Winter)  

 Only half of the best models explaining redeye bass growth included environmental 

variables (Table 1-6).  The models at the upper and lower sites included only age as an 

explanatory variable.  The best models explaining redeye bass growth at each site were: 

Upper Site (r2 = 0.71): 

 Growth Increments = 116.0749 – 23.1784(Age),  

Middle Site (r2 = 0.74): 

Growth Increments = 154.1478 – 23.1412(Age) – 0.1289(Peaks) + 0.0008(Winter) – 

0.0009(Summer) 

Lower Site (r2 = 0.64): 

 Growth Increments = 107.68 – 18.6227(Age)   

Hillabee (r2 = 0.70): 

 Growth Increments = 124.1703 – 22.0230(Age) – 0.0136(Fall)   

 Hydrologic variation was not a factor in explaining growth of channel catfish or redbreast 

sunfish in any area of the Tallapoosa River.  Age explained > 99% of the variation in growth in 

virtually all models and no hydrologic variable was found to be biologically relevant to growth 

in any area for either species. 

Growth year 2009 was selected as the highly variable year and 2007 was selected for the 

low flow year for increment comparisons (Table 1-7).  Because most fish were collected at the 
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lower site in the fall 2009, comparisons of increments between low and high hydrologic variation 

years was problematic in this area.  Also, almost all redbreast sunfish were collected for aging in 

fall 2009 from the middle and lower areas, and thus no estimate of growth increments were 

available from a highly variable hydrologic year.  Therefore, this analysis was unable to be 

conducted on this species. 

There was a noticeable trend (6 of 8 comparisons) for Alabama bass to have slightly 

higher growth increments in a low flow variability year; however, this difference was only 

significant for age-1 fish at the upper site (Figure 1-8; t = 2.94; df = 25; P = 0.0069) and age-3 

fish at the middle site (Figure 1-6; t = 2.74; df = 28; P = 0.0107).  Conversely, growth appeared 

faster in the high flow variation year for age-1 Alabama bass at the middle site and age-2 

Alabama bass at the lower site.  However, the difference at the middle site was not significant (t 

= 0.65; df  = 27; P = 0.5209) and the lower site had only one observation of growth during the 

high variation year.  Mean growth increments of age-1 redeye bass were greater in the low flow 

variability year than the high flow variation year at all three sites on the Tallapoosa River (Figure 

1-8; |t| ≥ 2.26; df  ≥ 5; P ≤ 0.0262).  Additionally, growth of age-2 redeye bass at the middle site 

was also faster in the low flow variability year (t = 2.47; df = 10; P = 0.0333).  Growth 

increments were similar between years for the five other age and site combinations; however, a 

similar trend was evident in four of those combinations (Figure 1-8).  Growth of channel catfish 

was more variable than both black bass species, and mean increments were similar between 

years for all area and age combinations (t ≤ 1.83; P ≥ 0.0890). 
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Discussion 

Other than largemouth bass and smallmouth bass Micropterus dolomeui, little work has 

been done on most species of Micropterus, and virtually none in rivers.  Thus, studies such as 

this one can provide basic data on population and life history characteristics of these fishes that 

can be useful for biologists to better manage river fisheries for these species.  Much of the 

current understanding of the genus Micropterus has been drawn from studies of largemouth bass 

and smallmouth bass, and the unstated assumption has always been that other species in the 

genus have similar life history characteristics.  Similarly, little work has been done on population 

dynamics of channel catfish or redbreast sunfish in rivers (but see Sakaris 2006; Sammons and 

Maceina 2009b).  Failure by biologists to recognize and understand differences in life history 

characteristics among species in other genera has resulted in poor management decisions, some 

of which have taken decades to rectify (e.g., Sowa and Rabeni 1995; Greene and Maceina 2000; 

Hilderbrand and Kershner 2000; Huckins et al. 2000; Wares et al. 2004; Schoenebeck and 

Hansen 2005).   

The Tallapoosa River supports robust fisheries for Alabama bass and redeye bass, as 

demonstrated by the wide range of sizes and ages of these species collected during this study.  

Abundance of channel catfish appeared low compared to other southeastern rivers (S. Sammons, 

personal observation), and growth of redbreast sunfish was much lower than that observed in a 

suite of Georgia rivers (Sammons and Maceina 2009b).  Growth of fishes is mediated by a 

variety of factors, including climate, productivity of the system, food supply, and environmental 

factors such as river discharge or rerservoir water levels (Zolcynski and Davies 1976; Keast and 

Eadie 1985; MacCauley and Kilgour 1990; Beamesderfer and North 1995; Diana 1995; DiCenzo 

et al. 1995; Crawford et al. 1998; Sammons and Maceina 2009a).  However, differences in the 
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genetic scope of growth among these species obviously has also influenced the differences in 

growth observed during this study.  All of these species evolved in a lotic environment, and are 

still commonly found in streams and rivers across their range.  Growth of redeye bass is likely 

slower than most other Micropterus species regardless of environment, and this is likely due to 

genetic constraints (Olmsted and Kilambi 1978; Sammons and Bettoli 1998; Long and Fisher 

2001).  In contrast, Alabama bass was originally a lotic fish like redeye bass, commonly found in 

lotic systems in the Mobile drainage (Baker et al. 2008), but this species commonly has growth 

similar to or exceeding sympatric largemouth bass (Stewig and DeVries 2004; Ricks and 

Maceina 2008; Shepherd and Maceina 2009).  It is obvious that this species has a higher genetic 

scope of growth than redeye bass. 

Overall growth of redeye bass in the present study was greater than that found by 

Catchings (1979) in Shoal and Little Shoal creeks, Alabama.  Our results were more similar to 

those found by Knight (2011) for redeye bass in Hillabee Creek.  Knight (2011) noted that 

Catchings (1979) used scales to age these fish, whereas Knight used otoliths, which may explain 

the differences in growth between the studies.  Also, habitat, productivity, and food supplies may 

be better in the Tallapoosa River and Hillabee Creek compared to the two creeks in Catchings 

(1979) study.  Smaller headwater streams usually rely on allochthonous input for nutrients and 

are not as productive compared to mid-size streams and larger rivers (Vannote et al. 1980), thus 

growth rates of fishes are likely higher in medium sized streams, assuming preferred 

temperatures are not exceeded.  To better understand growth of this species research should be 

completed on different stream orders using the same age and growth method.  

Alabama bass lifespan appeared to be relatively long, with fish collected up to age 12 in 

the upper and middle areas and up to age 11 in the lower area.  DiCenzo et al. (1995) reported a 



 

32 
 

maximum age of age 11 for Alabama bass collected from 10 Alabama reservoirs; whereas, 

Alabama bass up to age 14 were collected from Allatoona Reservoir, Georgia (J. Hakala, GDNR, 

unpublished data).  Largemouth bass are known to exhibit greater longevity than most 

congenerics across their range.  Crawford et al. (1998) found largemouth bass as old as 16.5 

years in Florida; whereas, the current longevity record for this species is 24 years old, collected 

in upstate New York (Green and Heidinger 1994).  Based on the results of these and the present 

study, it appears that Alabama bass longevity is relatively long, maybe only a year or two shorter 

than largemouth bass and similar to longevity of shoal bass Micropterus cataractae in the Flint 

River, Georgia (Sammons and Goclowski 2012).  In contrast, the oldest redeye bass collected 

during this study were age 8, and most fish were < age 5.  Vogele (1975) stated that the 

maximum age of spotted bass was likely age 7, although this estimate was based on aging fish 

using scales, which has been shown to underestimate ages of older and larger fish (Maceina and 

Sammons 2006).  Similarly, the oldest spotted bass reported by Novinger (1987) from Table 

Rock Lake, Missouri, also aged with scales, was age 7. The oldest spotted bass collected in five 

years of sampling in Normandy Reservoir, Tennessee, using otoliths was age 8 (Sammons and 

Bettoli 1998).  It appears that longevity of redeye bass in the Tallapoosa River falls into the 

range reported for spotted bass and shorter than those reported for other congenerics.   

Recruitment of the two black bass species in this study appeared to be relatively 

consistent, with coefficients of determination generated by catch-curve regressions falling into 

ranges commonly observed for other Micropterus species (Slipke and Maceina 2006; Sammons 

and Goclowski 2012).  Recruitment of Alabama bass was negatively influenced by the amount of 

water moving through the system in the unregulated portion of the Tallapoosa River; however, it 

appeared to be unrelated to hydrology in the regulated areas.  Similarly, recruitment of redeye 
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bass did not appear to be affected by hydrologic variability throughout the Tallapoosa River, but 

the short lifespan of this fish may have hindered the ability of residual analysis to identify 

relationships between hydrology and recruitment of this species.  Largemouth bass and 

smallmouth bass recruitment has been found to be negatively affected by high flows in rivers and 

reservoirs, possibly due to nest disruption and physical advection and mortality of larvae during 

flood events (Maceina and Bettoli 1998; Bonvechio and Allen 2005; Smith et al. 2005).  

However, Sammons and Goclowski (2012) found that recruitment of shoal bass and spotted bass 

in the Flint River, Georgia, was not influenced by hydrology, which the authors attributed to 

adaptive ability of these lotic species to cope with variable ecosystems.  Like Alabama bass, 

recruitment of channel catfish in the Tallapoosa River was negatively related to high flows in the 

unregulated section but unaffected by flows in the regulated sections.  It is possible that the 

wider channel and more complex habitat that characterized the river channel of the regulated 

sections may have afforded these fish opportunity to spawn in hydraulic refugia, whereas these 

areas may have been limited in the narrower and less rocky upper section of the Tallapoosa 

River.  Regardless, this study could not definitively link hydrologic variation in the regulated 

sections of the Tallapoosa River to recruitment success of any of the four species examined. 

 Overall, the hydrologic regime also had a minor effect on the growth of these four species 

in the Tallapoosa River.  In all models, age was the best predictor variable for explaining the 

variation in growth.  This has been observed in previous studies (Maceina 1992; Sammons and 

Maceina 2009a; Stocks et al. 2011), and was expected to be observed in this study as well.  

Typically, juvenile fish maintain higher growth rates until they reach sexual maturity in which 

growth begins to slow down and eventually reaches an asymptote (von Bertalanffy 1938).  This 

growth pattern was observed for all species at all locations.  However, flow variables were 
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included in more than half the models for the two black bass species, suggesting that the 

hydrologic regime did have a minor, but probably biologically insignificant, effect on growth.   

 Three black bass growth models included peaks as an environmental variable, and 

predicted that growth declined as frequency of peaks increased.  Similarly, Sakaris (2006) found 

that growth of age-0 channel catfish and flathead catfish Pylodictus olivaris decreased as 

frequency of peaks increased in the Tallapoosa River.  The present study demonstrated that 

Alabama bass growth was negatively influenced by peak flows in the unregulated area.  

Although black bass growth was somewhat impacted by flow variability at the middle site, 

which experienced the most dramatic flow variations due to the dam operation, the peak variable 

was not included in the models in the lower area.  While this area does experience fluctuation in 

flow from hydropeaking operations,  these effects become attenuated as distance from Harris 

Dam increases and channel width increases.  Thus, flow peaks are not as dramatic in the lower 

area as they are farther upstream.   

The remaining models for both Alabama bass and redeye bass included both annual and 

seasonal predictors; 57% of the best models included a seasonal variable, indicating that the 

seasonal flow may have some importance to the growth of these fish.  Most models that included 

a seasonal component identified flow in fall or winter as predictors of growth of both species.  

Growth of Alabama bass increased with higher flow variation at the middle site and high 

variation in fall flows at the lower site.  Likewise, growth of redeye bass increased with higher 

winter flow variation.  Typically unregulated southeastern U.S. streams are at baseflow during 

the summer and fall (Linn 1997), therefore, increased discharge at a time when flows are 

normally at baseflow may allow for better foraging conditions.  Similarly, high flow variation at 

the middle site may increase food availability for Alabama bass and redeye bass by increasing 
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drift and thus predation vulnerability of macroinvertebrates (Gore 1977; Beckett & Miller 1982).   

However, in general most models predicted that growth of redeye bass and Alabama bass was 

negatively impacted by increased flows or flow variation.   Overall, the annual and seasonal flow 

variables included in the models had very low predictive power and the candidate models had 

low Akaike weights.  Additionally, no other variable explained more than 2% of the variation in 

the data after accounting for age, and were not conclusive in establishing how the flow regime 

impacted growth.  Similarly, no growth model for channel catfish or redbreast sunfish included 

any hydrologic variable that explained even 1% of the variation in growth at any site.  Because 

different variables impacted growth differently among species, site and season; it is possible that 

the true impacts of the hydrologic regime were not best defined by the variables chosen to 

examine growth. 

In general, growth of age-1 fish of both bass species appeared to be greater in years with 

less flow variability.  Flow variability is related to discharge, thus years of low variability are 

usually in years of low discharge.  In streams where there is low flow variability, the 

environment is more stable (Poff and Allan 1995) and this may allow for prey to be more 

concentrated.  In addition, this may allow for easier access to food and better predation allowing 

for greater growth.  Schlosser (1995) found that juvenile abundances of sunfish and minnows 

increased in Illinois streams with low flow conditions, while abundance of darters and suckers 

were similar between low and high discharge years.  If the abundance of different prey species 

increases with low flow, predation may be enhanced.  However, Power et al. (1996) explained 

the connection of flow regimes with riverine food webs and the lengths of food chains and that 

some variation in flow allows predators to have better access to prey without overharvesting.  
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This suggests that there is an optimal level of variation in flow associated with the food chain 

and this should be further investigated in the Tallapoosa River. 

Additionally, Micropterus species typically go through an ontogenetic shift in prey, 

shifting from zooplankton to insects and crayfish before becoming piscivorous (Phillips et al. 

1995; Long and Fisher 2000; Wheeler and Allen 2003).  Schlosser (1982) observed higher 

growth rates of juvenile fish when there was higher primary productivity in headwater streams in 

east-central Illinois.  Before a disturbance, 81% of the sampled locations in an Oklahoma stream 

had algae associated with them, which then decreased after the disturbance (Power and Stewart 

1987).  Thus, low disturbance or variability may increase primary production in regulated rivers, 

leading to higher growth in younger fishes.  There appeared to be less effect of hydrology on 

growth of older fish in the Tallapoosa River, which may have been due to ontogenetic diet shifts 

or the effect of sexual maturity on growth.  

Harris dam releases hypolimnetic water, and temperatures can fluctuate up to 10ºC with 

the flow variation (Irwin and Freeman 2002).  Temperature is another well-known environmental 

variable that impacts growth of fishes (Beitinger and Fitzpatrick 1979; Imsland et al. 1996; 

Deegan et al. 1999).  In warm water systems, cold water hypolimnetic releases can be 

detrimental to native species, specifically at early life stages of these fishes (Hickman and Hevel 

1986; Clarkson et al. 2000).  Temperatures in the middle area (closer to the dam) should  be 

warmer in the winter and cooler in the summer compared to those in the lower area.  Feeding 

efficiency of warmwater fishes is usually lower at cooler temperatures, and although growth is 

similar at the moderate and higher temperatures, feed and dietary protein efficiency are higher at 

moderate temperatures compared to temperatures at the higher end of their range (Tidwell 2003).  

However, most of these relationships have been developed using largemouth bass, which may 
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have higher temperature preferences than other congenerics.  Temperature preferenda of 

Alabama bass and redeye bass are unknown, but cooler summer water temperatures could 

increase growth since high summer water temperatures can result in severely curtailed growth 

(Neumann et al. 1994).  Diana (1984) also found that largemouth bass growth was faster in fish 

that were exposed to fluctuating temperatures, which may be similar to what fish are exposed to 

at the middle site.   

 

Management Implications 
 

Our hypothesis was that growth would be impacted by dam releases at the sites with the 

greatest hydrologic variation.  However, most species exhibited fastest growth rates in the 

middle area, which received the greatest variation in flows.  We expected that growth would be 

faster in the lower area compared to the middle or upper areas, because there is less variation in 

the flow at the lower site, and it is farther downstream in the river continuum, meaning that 

productivity should be higher (Vannote et al. 1980).  These results differ from what was found in 

shoal bass, spotted bass, and largemouth bass in the free-flowing portion of the Flint River, 

Georgia.  These species were found to have faster growth in the coastal plain area of the river 

compared to the upstream Piedmont area (Sammons and Goclowski 2012).  It was also observed 

that the fish further downstream were more piscivorous suggesting that diet had an impact on 

growth (Sammons and Goclowski 2012).  It appeared that the middle area of the Tallapoosa 

River was characterized by lower numbers of age-0 fish of all four species, which may be related 

to lower overall recruitment in that area due to greater hydrologic variation.  Even though we did 

not find year-to-year effects of hydrology on recruitment of these species, this study was not 

designed to examine relative differences in recruitment among the three areas within each year.  
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Thus, the faster growth observed for these species in the middle area could have been related to 

density dependence effects, the possibility that foraging increased due to higher drift rates of 

invertebrate prey during dam operation (Cushman 1985), enhanced foraging opportunities 

associated with higher flow variation (Power 1996), or possible temperature effects.   

Currently there are no minimum flow requirements for this section of the Tallapoosa 

River.  Extreme low flows in the summer may result in low growth and higher activity (Murchie 

and Smokorowski 2004), suggesting that there is a minimum flow that allows higher 

productivity.  Minimum flows may help lessen the variability of the flows by eliminating the 

extreme low flows and may provide a more stable environment.  Travnichek et al. (1995) 

observed a beneficial response in the fish community after implementation of minimum flows on 

the lower Tallapoosa River below Thurlow Dam.  Other studies have shown an increase of 

growth and abundance fish after implantation of minimum flows (Weisberg and Burton 1993; 

McKinney et al. 2001).  Minimum flows prove to be beneficial to the aquatic biota and although 

currently there are management pulse flows, further assessing how implementation of minimum 

flows below Harris Dam could prove to be just as beneficial.  

As noted by Sakaris (2006) for channel catfish, the effect of river hydrology on growth of 

fishes may be more complex that what can be described by linear regression analysis.  It is also 

possible that new flow management strategies may have reduced the impact on growth of these 

species.  In 2005, adaptive management flow pulses were implemented.  Instead of releasing 

water all at once, pulses of water were released over a period of time based on the need.  These 

pulses lessened the rise, reduced the peak, and the fall was less drastic.  Effects of this 

management strategy on fish growth was unable to evaluated in this study, because no otolith 

samples from fish sampled prior to 2005 existed, when the pulse flows began.  Several studies 
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suggest that species that thrive in lentic environments may not be as heavily impacted by 

regulated streamflow (Bain et al. 1988; Poff and Allan 1995; Stewig and DeVries 2004).  We 

hypothesized that Alabama bass would not be greatly impacted by the variation in flow because 

they are a very adaptable species and that redeye bass would be impacted because they are a 

small obligate lotic species.  However, this study did not provide strong evidence that growth, 

mortality, or recruitment of any species was heavily influenced by flow. 
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Table 1-1. List of hydrologic variables created to explain annual growth of Alabama Bass and 
Redeye Bass from three sites on the Tallapoosa River and one on Hillabee creek.  Below, 
median, and flashiness are not included in the Wadley global model due to collinearity. 

Site Variable Definition 

Upper site Above Days river discharge was ≥ Q5 (44.43 m3/s) 

 Below Days river discharge was ≤ Q95 (0.74 m3/s) 

 Flashiness Richard-Bakers Index (0-1) 

 Median Median discharge (m3/s) 

 Peaks Frequency of peaks greater than 6 m3/s 

 Variance Variation in 30 min discharge 

Middle site Above Days river discharge was ≥ Q5 (217.47 m3/s) 

 Peaks Frequency of peaks greater than 14.2 m3/s 

 Variance Variation in 30 min discharge 

Lower site Above Days river discharge was ≥ Q5 (253.33 m3/s) 

 Below Days river discharge was ≤ Q95 (7.59 m3/s) 

 Flashiness Richard-Bakers Index (0-1) 

 Median Median discharge (m3/s) 

 Peaks Frequency of peaks greater than 28.3 m3/s 

 Variance Variation in 30 min discharge 

Hillabee Creek Above Days river discharge was ≥ Q5 (22.93 m3/s) 

 Below Days river discharge was ≤ Q95 (0.39 m3/s) 

 Flashiness Richard-Bakers Index (0-1) 

 Median Median discharge (m3/s) 

 Peaks Frequency of peaks greater than 4 m3/s 

 Variance Variation in 30 min discharge 
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Table 1-2. Mean length at age (mm) of Alabama bass (ALB), channel catfish (CCF), redbreast sunfish (RBS), and redeye bass (REB) 
collected over three areas in two years.  von Bertalanffy models were conducted to estimate the maximum theoretical length (L∞), 
growth coefficient (k), and time (yrs) when length would theoretically be equal to zero (T0).  Models were run for fish ≥ age 1 due to 
low recruitment of age-0 fish to the gear.  If models were unable to converge to a solution, maximum theoretical length was fixed (F) 
at 5% larger than the biggest specimen collected of that species in the area during the two years of sampling and the model was rerun. 

  Ages von Bertalanffy 

Spp Area 0 1 2 3 4 5 6 7 8 9 10 11 12 L∞ k T0 

ALB Upper - 94 171 247 325 356 369 431 - 431 - 464 512 521 0.23 0.17 

 Middle 97 122 231 278 334 374 421 412 445 441 424 545 495 544 0.23 -0.08 

 Lower 70 136 215 264 294 353 377 394 434 432 - 510 - 531 0.21 -0.20 

CCF Upper 73 - 180 267 309 341 389 394 585 363 - - 401 614 F 0.15 -0.41 

 Middle 84 186 229 252 365 385 369 448 427 - 453 - - 557 F 0.20 -0.42 

 Lower 81 149 222 303 359 376 381 388 399 434 370 422 - 562 F 0.16 -0.84 

RBS Upper - 68 76 107 138 151 - - - - - - - 203 0.26 -0.11 

 Middle 60 97 128 159 201 208 - - - - - - - 220 F 0.49 -0.02 

 Lower 61 96 128 158 163 204 - - - - - - - 205 0.51 -0.04 

REB Upper - 91 121 200 231 259 234 - - - - - - 320 0.29 -0.03 

 Middle 126 116 175 229 281 240 - - - - - - - 318 F 0.41 -0.04 

 Lower 96 95 155 206 248 245 - - 320 - - - - 345 0.29 -0.04 
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Table 1-3. Age distribution of Alabama bass (ALB), channel catfish (CCF), redbreast sunfish (RBS), and redeye bass (REB) collected 
over three areas in two years.  Catch-curve analyses were conducted to estimate the instantaneous rate of mortality (Z) and annual 
mortality (A) and survival (S).  These analyses were performed for age 3-12 Alabama bass, age 4-12 channel catfish, age 2-5 redbreast 
sunfish, and age 2-8 redeye bass.  Catch-curve analysis was unable to done for redbreast sunfish in the upper site, due to atypical age 
distribution. 

   Ages Catch Curve 

Spp Area Year 1 2 3 4 5 6 7 8 9 10 11 12 Z M S 

ALB Upper 2011 19 17 17 10 12 3 4 0 2 0  1 1 0.323 0.28 0.72 

 Middle 2010 24 34 51 44 20 10 10 6 2 2 1 3 0.453 0.36 0.64 

  2011 54 28 32 29 18 9 8 5 3 1 0 4 0.355 0.30 0.70 

 Lower 2010 149 41 56 33 16 9 2 3 1 0 1 0 0.514 0.40 0.60 

  2011 154 53 66 36 20 14 2 4 2 0 1 0 0.517 0.40 0.60 

CCF Upper 2011 0 3 9 12 11 4 6 1 2 0 0 1 0.344 0.29 0.71 

 Middle 2010 10 7 7 3 2 2 1 2 0 0 0 0 0.199 0.18 0.82 

  2011 9 8 3 3 2 1 1 1 0 1 0 0 0.165 0.15 0.85 

 Lower 2010 3 6 13 7 16 15 10 3 1 1 0 0 0.378 0.32 0.68 

  2011 0 2 4 4 11 8 3 0 3 0 2 0 0.254 0.22 0.78 

RBS Upper 2011 12 10 49 90 21 0 0 0 0 0 0 0 - - - 

 Middle 2010 303 234 200 5 4 0 0 0 0 0 0 0 1.584 0.80 0.20 

  2011 395 304 173 4 0 0 0 0 0 0 0 0 1.917 0.85 0.15 

 Lower 2010 510 741 231 6 5 0 0 0 0 0 0 0 1.957 0.86 0.14 

  2011 695 521 295 1 0 0 0 0 0 0 0 0 2.350 0.90 0.10 
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REB Upper 2011 1 5 3 2 7 1 0 0 0 0 0 0 0.277 0.24 0.76 

 Middle 2010 8 11 8 0 1 0 0 0 0 0 0 0 0.530 0.41 0.59 

  2011 21 16 7 1 0 0 0 0 0 0 0 0 0.636 0.47 0.53 

 Lower 2010 24 14 6 4 2 0 0 1 0 0 0 0 0.475 0.38 0.62 

  2011 32 13 3 3 1 0 0 1 0 0 0 0 0.430 0.35 0.65 
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Table 1-4. The top five candidate models produced from the all model subset analysis for 
Alabama Bass growth and river hydrologic variables at each sampling location for the entire 
growth year and season.  The model with the lowest AICc score was considered the best model 
among the candidate models. 

 

  

Model Ki AICc ∆i wi r2 

Upper      

Age Peaks 4 1922.94 0.00 0.0185 0.6469 

Age Below Peaks 5 1923.57 0.63 0.0135 0.6493 

Age Flashiness Peaks 5 1924.46 1.53 0.0086 0.6478 

Age Peaks  Spring 5 1924.64 1.71 0.0079 0.6475 

Age Peaks Winter 5 1924.65 1.82 0.0079 0.6475 

Middle      

Age Above Peaks Variance Spring 7 5692.98 0.00 0.1173 0.6591 

Age Above Peaks Summer Fall Winter Spring 9 5693.53 0.54 0.0894 0.6611 

Age Above Peaks Variance Summer Fall Winter 9 5693.75 0.76 0.0801 0.6610 

Age Above Peaks Variance Fall Spring 8 5693.85 0.86 0.0760 0.6598 

Age Above Peaks Variance Summer Spring 8 5693.80 1.82 0.0472 0.6593 

Lower      

Age Fall Winter 5 4120.04 0.00 0.0198 0.6096 

Age Peaks Fall 5 4120.36 0.32 0.0168 0.6093 

Age Peaks Fall Winter 6 4120.41 0.37 0.0164 0.6110 

Age Variance Fall 5 4120.74 0.71 0.0139 0.6090 

Age Variance Fall Winter 6 4120.75 0.71 0.0139 0.6107 
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Table 1-5. The top five candidate models produced from the all model subset analysis for Redeye 
Bass growth and river hydrologic variables at each sampling location for the entire growth year 
and season. The model with the lowest AICc score was considered the best model among the 
candidate models. 

 

Model Ki AICc ∆i wi r2 

Upper      

Age 3   431.42 0.00 0.0494 0.7136 

Age Flashiness 4   432.87 1.46 0.0228 0.7187 

Age Summer 4   433.22 1.80 0.0200 0.7168 

Age Spring 4   433.63 2.21 0.0163 0.7144 

Age Below 4   433.71 2.34 0.0156 0.7140 

Middle      

Age Peaks Winter Spring 6 1291.16 0.00 0.1402 0.7434 

Age Peaks Winter 5 1291.88 0.72 0.0980 0.7384 

Age Peaks Fall 5 1292.04 0.88 0.0902 0.7382 

Age Peaks Summer 5 1292.10 0.93 0.0878 0.7381 

Age Peaks Fall Spring 6 1292.19 1.03 0.0838 0.7417 

Lower      

Age 3   999.93 0.00 0.0370 0.6418 

Age Summer 4 1001.13 1.20 0.0204 0.6447 

Age Variance Spring 5 1001.61 1.68 0.0160 0.6500 

Age Spring 4 1001.62 1.69 0.0159 0.6432 

Age Fall 4 1001.80 1.87 0.0146 0.6426 

Hillabee       

Age Fall 4   769.04 0.00 0.0183 0.7033 

Age Spring 4   769.31 0.27 0.0160 0.7023 

Age Variance 4   769.60 0.57 0.0138 0.7013 

Age Winter 4   769.99 0.95 0.0114 0.7000 

Age Above Fall 5   770.42 1.38 0.0092 0.7053 
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Table 1-6. Overall best models explaining the relation of growth to annual and seasonal flow 
variables for Alabama Bass and Redeye Bass at each of the sampling locations.   The squared 
partial regression coefficients (PCORR), the semi-partial regression coefficients (SCORR) and 
P-values for the model variables are included.  

Location Species Variable PCORR SCORR P-value r2 

Upper Alabama Bass Age 0.6294 0.6310 <0.0001 0.6469 

  Peaks 0.0175 0.0473   0.0016  

 Redeye Bass Age   <0.0001 0.7136 

Middle Alabama Bass Age 0.6517 0.6354 <0.0001 0.6592 

  Above 0.0000 0.0025   0.2144  

  Peaks 0.0006 0.0044   0.0983  

  Variance 0.0019 0.0066   0.0439  

  Summer 0.0022 0.0063   0.0489  

 Redeye Bass Age 0.7145 0.7003 <0.0001 0.7434 

  Peak 0.0031 0.0331   0.0268  

  Winter 0.0073 0.0189   0.0954  

  Spring 0.0186 0.0677   0.0014  

Lower Alabama Bass Age 0.5976 0.5901 <0.0001 0.6096 

  Fall 0.0062 0.0062   0.0985  

  Winter 0.0082 0.0211   0.0082  

 Redeye Bass Age   <0.0001 0.6418 

Hillabee Redeye Bass Age 0.6842 0.6985 <0.0001 0.7033 

  Fall 0.0191 0.0604   0.0226  
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Table 1-7. Minimum, maximum, mean and variance in the 30-min flow data from the growth 
years that represent high and low flow variability at the four sampling locations.  The asterisks 
denote data that was collected in growth year 2004, otherwise the year of high variability was 
2009 and low variability was 2007.   

 Upper Middle Lower Hillabee 

High Variability     

Min Flow  1.72 3.08 4.41* 0.80 

Max Flow 230.90 725.92 687.99* 298.78 

Mean Flow 27.23 125.50 113.21* 15.33 

Variance 1201.18 20994.99 11510.95* 777.86 

Low Variability     

Min Flow  0.11 1.69 2.98 0.05 

Max Flow 95.45 432.10 450.25 96.67 

Mean Flow 6.02 27.09 31.96 3.14 

Variance 85.32 3292.72 2429.44 32.79 
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Figure 1-1. Map depicting the sampling locations and the USGS gaging stations in the 
Tallapoosa River watershed, Alabama.   
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Figure 1-2. Hydrographs for water year (WY) 2010 at four USGS gaging stations (Upper, 
Middle, Lower and Hillabee).  
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Figure 1-3. Flow duration curves based on mean daily discharges (m3/s) from WY 2000-2010 
for the upper, middle, lower and Hillabee creek sites.  The vertical dotted lines represent the Q5 
and Q95, which are points where the flow will exceed them 5% or 95% of the time. 
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Figure 1-4.  Predicted lengths at age from von Bertalanffy (1938) growth models of four species 
in three areas of the Tallapoosa River, Alabama.  
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Figure 1-5.  Number of fish of each year-class of three species collected from the upper area of 
the Tallapoosa River in 2011.  Coefficients of determination (R-sq) are given for each regression 
line.  Bottom graph is the variance of 30-min annual discharge during each year the year class 
was age 0. 
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Figure 1-6.  Number of fish of each year-class of three species collected from the upper area of 
the Tallapoosa River in 2010-2011.  Coefficients of determination (R-sq) are given for each 
regression line.  Bottom graph is the variance of 30-min annual discharge during each year the 
year class was age 0. 
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Figure 1-7.  Number of fish of each year-class of three species collected from the upper area of 
the Tallapoosa River in 2010-2011.  Coefficients of determination (R-sq) are given for each 
regression line.  Bottom graph is the variance of 30-min annual discharge during each year the 
year class was age 0. 
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Figure 1-8. Mean growth increments for Alabama bass and redeye bass in a year with high flow 
variability and a year with low flow variability.  The asterisk represents data that are significantly 
different (t-test; P ≤ 0.05). 
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CHAPTER TWO 

 

Alabama bass and Redeye Bass Movement and Habitat Use in a Reach of the 

Tallapoosa River, Alabama, Exposed to an Altered Flow Regime 
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Abstract 
 
Alabama bass Micropterus henshalli and redeye bass Micropterus coosae, are two native game 
fish in the state of Alabama, but little is known about the movement and habitat use of these 
species, especially in response to altered flow regimes resulting from hydropeaking operation.   
Therefore, 22 Alabama bass and 20 redeye bass were implanted with radio tags and tracked for 
37 weeks, from December 2010 to September 2011 in the Tallapoosa River, Alabama, below R.L. 
Harris Dam, which operates as a hydropeaking facility.  All fish were located regularly to 
describe seasonal patterns in movement and habitat use.  Additionally, 8-9 fish were tracked 
weekly every 2 h over the course of 10 h to assess the effects of altered flows on movement and 
habitat use by the two species during different aspects of the hydrograph (base, rising, peak, and 
falling flows).  Movement of both species was strongly associated to season, with the highest 
movement observed in the spring.  Total home range (95%) and core areas (50%) of both 
species were similar; however, redeye bass total home range size decreased as fish size 
increased.  Alabama bass were typically found in fine sediment substrates but increasingly used 
more woody debris for cover from winter to summer.  Redeye bass were typically found in rocky 
substrate but less rocky cover and more woody debris in summer months.  Both Alabama bass 
and redeye bass daily movement did not appear to be affected by the altered flow; however, 
Alabama bass were found closer to shore in vegetated or woody debris habitat during high flows 
in spring and summer, but farther away in rocky habitat during winter.  In contrast, redeye bass 
showed little lateral movement in the river or change in habitat use in response to higher flows 
in most seasons, but, similar to Alabama bass, were found in shoreline vegetated habitats more 
often during high flows in spring.  These shifts in habitat during different flows should be further 
investigated to evaluate possible consequences to overall fitness.      



 

58 
 

Movement might be one of the most important behavioral patterns in animals because it 

is directly related to their ability to respond to conditions in order to increase growth, survival or 

reproductive success (Kahler et al. 2001).  Understanding factors influencing fish movement 

allows for the capability to predict how individual fish and/or populations respond to changing 

environmental factors (Albanese et al. 2004).  Radio telemetry is widely used to establish 

movement behavior (extents and patterns) of fish (Tyus 1990; Guy et al. 1992; Moser et al. 

2002) and developing home ranges for these fish (Tyus 1990; Vokoun and Rabeni 2005; Stormer 

and Maceina 2009).  Studying fish behavior in riverine habitats can also help to better understand 

potential barriers to movement (Thompson and Rahel 1998; Warren Jr. and Pardew 1998), 

metapopulation dynamics (Schlosser 1995), predator-prey interactions (Gillam and Fraser 2001) 

and ontogenetic shifts in habitat use (Johnston and Kennon 2007).   Movement of lotic fish 

species has been shown to depend on season or time of day, which can be related to spawning or 

feeding behavior (Grabowski and Isely 2006; Parsley et al. 2008; Goclowski et al. 2013).  

Describing patterns of seasonal and daily movements and habitat use can be helpful in managing 

game species.  

Home range has been an important component of animal spatial ecology virtually since 

its inception (Spencer et al. 1990).  While the concept of home range includes the overall area 

used by an animal, newer methods such as kernel density estimators allow quantification of 

important core-use areas within the overall home range (Seaman and Powell 1996).  Site fidelity 

is an important component of a home range (McGrath 2005), and some of the first studies that 

evaluated home ranges of fishes concluded that riverine species tended to be sedentary with very 

restricted home ranges (Miller 1957; Gerking 1959).  However, more recent studies have found 

that resident salmonid species are often characterized by long-range movements and large home 
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ranges (Gowan and Fausch 1996; Hilderbrand and Kershner 2000).  Todd and Rabeni (1989) 

found that movement of smallmouth bass Micropterus dolomieui in a Missouri river ranged from 

120-928 m/d, although there was a home pool that was used a majority of the time.  Similarly, 

largemouth bass Micropterus salmoides, spotted bass Micropterus punctulatus, and shoal bass 

Micropterus cataractae moved 8-20 km from their home locations in the Flint River, Georgia 

(Goclowski et al. 2013).  Vokoun and Rabeni (2005) found that Flathead Catfish Pylodictis 

olivaris home ranges in two Missouri streams varied for individual fish regardless of the river, 

sex, or size.  Even though home-range sizes vary widely among individuals, quantification of 

mean home-range size and specific core areas may aid in the management of sportfish.   

Movement of fish can be affected by availability or variety of habitat found in a 

particular system.  In rivers, these habitats are often characterized at the mesohabitat (run, riffle, 

pool, and glide) or microhabitats (depth, velocity, substrate, and cover) scales (Stormer 2007).  

Habitat selection and use can vary on life history stages (Schlosser 1991, Johnston and Kennon 

2007), time of day (Brenden et al. 2006) or seasonally (Grabowski and Jennings 2009).  

Understanding habitat preferences of riverine fish can improve management as habitat 

degradation continues to persist.  

Hydropower has been widely used across the United States for the production of 

electricity over the last century (Prosser 1986).  Hydropeaking operations usually result in 

changes to the physical conditions of fish habitat and the availability of this habitat (De Vocht 

and Baras 2005).  Fishes below these plants, especially peaking facilities, experience rapid 

changes in the quantity, quality, and location of different habitats (Garcia et al. 2010).  Valentin 

et al. (1996) found that hydraulic refugia are critical for organisms to withstand the variations of 

physical variables.  Bain et al. (1988) documented that highly variable and unpredictable flow 
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modifications can cause a disturbance to fish due to the inaccessibility of certain habitats.  This 

rapid change in habitat quality and quantity creates an unstable environment (Pert and Erman 

1994).  Although some habitats become available due to the higher flows, the rapidly falling 

water levels occurring once peaking operations cease disconnects these same habitats from the 

main channel, leading to fish stranding (Bradford 1997).  Telemetry can be used to determine if 

fish behavior is affected due to fluctuating flows.  Young and Isely (2007) found that 

hydropower discharges affected the movement of adult striped bass Morone saxatilis but these 

effects did not negatively impact the fish as long as the habitat was not degraded based on the 

operations.  By using radio telemetry, Brenden et al. (2006) found that river discharge affected 

the habitat used and selected by muskellunge Esox masquinongy in the New River, Virginia.  

Further research on the movement and habitat use of fish during times of hydropeaking and at 

base flow is needed to evaluate how fish behavior and habitat use are affected by altered flow 

regimes.   

The Tallapoosa River, in east-central Alabama, has been extensively impounded for flood 

control, navigation, hydropower, and water supply.  However, the river still supports an 

important sport fishery for species such as channel catfish Ictalurus punctatus, largemouth bass, 

redbreast sunfish Lepomis auritus, redeye bass M. coosae, and Alabama bass M. henshalli.  

There has been previous research on the Tallapoosa River studying fish community responses to 

the altered flow regime (e.g., Kingsolving and Bain 1993; Travnichek and Maceina 1994; 

Travnichek et al. 1995; Freeman et al. 2001).  However, there has been minimal work on 

sportfish, especially the black bass found within the river system.   

 Redeye bass are native to the Mobile Basin and are distributed above the fall line, 

typically found in small to medium sized upland streams and rarely in large rivers (Mette et al. 
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1996).  Alabama bass are also native to the Mobile Basin and are widely distributed throughout 

the system in both lentic and lotic habitats (Baker et al. 2008).  There has been little research 

conducted on either species, especially with regards to the effects of altered flow regimes on 

their ecology and behavior.  These two black bass species are important native sportfish in the 

Tallapoosa River and understanding how they are affected by the current flow regime will aid in 

future management of the fishery.  Thus, the objectives of this study were to determine seasonal 

distribution, movement and habitat use patterns of Alabama bass and redeye bass.  Additionally, 

we assessed the effects of hydropower peaking operations on the movement and habitat use of 

these two black bass species.  

 

Methods 

Study Site 

Originating in northwest Georgia, the Tallapoosa River flows 421 km southwesterly 

across east-central Alabama to its confluence with the Coosa River, forming the Alabama River.  

The study was conducted in a 10-km stretch of river located approximately 22 km downstream 

of Harris Dam, near Wadley, Alabama.  This portion of the river is located in the Piedmont 

Upland physiographic region of Alabama, and is characterized by a physically stable channel, 

with low-gradient habitats and silt substrate as well as high-gradient shoal habitats dominated by 

bedrock and boulders.  The flow is highly regulated by Harris Dam, which normally is operated 

in hydro-peaking mode; water is released in pulses for 4-6 hours through one or two turbines 

(capacity of 226 m3/sec) and power generation can occur once or twice a day, Monday thru 

Friday (Irwin and Freeman 2002).  Dam operation results in extreme fluctuation in flow and 

stage, especially in the first 20 km downstream of the dam, creating highly variable habitats.   
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Tagging and Tracking Activities 

In November 2010, 22 Alabama bass and 20 redeye bass were collected by electrofishing 

and angling.  Radio tags (Advanced Telemetry Systems [ATS]) were surgically implanted into 

Alabama bass > 180 g with a 3.6-g tag with a unique frequency number that had a 335-d life 

expectancy (ATS Model F1580).  Redeye bass > 155 g were implanted with a 3.1-g tag with a 

unique frequency number that had a 257-d life expectancy (ATS Model F1570).  Both of these 

minimum weights ensured that the tags were not > 2% of the body weight of the fish (Winter 

1996), and the tagging procedures followed Maceina et al. (1999).  Once the tag was implanted 

the fish were allowed recovery time and then released at the site of capture. 

Tracking of the fish began on December 1, 2010, ten days after the last fish was tagged, 

to allow time for the fish to recover from the surgery.  Tracking continued weekly until January 

31, 2011, when hydropeaking tracking began, and all tracking was completed on September 26, 

2011.  During weekly hydro-period tracking (diel), we attempted to track four redeye bass and 

four Alabama bass on each sample date, but as fish redistributed themselves throughout the study 

reach, this sample size was not always achieved.  Due to drought conditions in 2011, 

hydropeaking discharges from Harris Dam were usually not conducted daily during this study, so 

we attempted to track fish twice each week, once during scheduled hydropeaking operations and 

once during no hydropeaking operations.  On each tracking trip, fish were located every 2 h over 

a 10-h period, and the same fish were tracked on both diel tracks within the same week whenever 

possible.  All fish continued to be located every 3-4 weeks to ensure that fish have not moved out 

of the area, to help identify possible spawning areas for these fish and to gather locations to be 

used in establishing home ranges.  When fish left the diel tracking areas, they were located on 
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float trips using a canoe.  Additionally, one aerial survey was conducted on June 20, 2011 to 

ensure fish had not moved below the area surveyed by canoe or up tributary streams.  A fish was 

classified as a mortality if the tag was recovered, if the tag was located on shore or there was 

little movement (> 0.05 m) within four tracks. 

During all tracking activities, the location of each fish was determined by moving along 

the stream in a boat until a signal was detected.  Tracking would continue until the signal was 

strongest when the antenna was pointed at the water.  At that point, the location of the fish was 

recorded using a global positioning system (GPS) unit (Lowrance iFinder).  Water temperature 

and weather was recorded at the beginning of each day.  Habitat characteristics were also 

collected, including river depth (m), water velocity (m/s), substrate and cover (Table 2-1; 

adapted from Gordon et al. 2004).  The substrate was classified based on the primary 

composition of the streambed within half meter radius of where the fish was located.  The cover 

classification was based on the primary surrounding material that provided cover for the fish.  

River discharge data was obtained from the U.S. Geological Survey gaging station located at 

Wadley, Alabama (02414500; http://waterdata.usgs.gov/nwis/rt), which was within 5 km of 

where all diel tracking was conducted.   

 

Data Analyses 

 Daily movements of each fish were calculated using weekly tracks and were based on the 

distance moved and the amount of time that lapsed between each location (Wilkerson and Fisher 

1997; Sammons et al. 2003).  Fish tracked during diel tracking were incorporated into the weekly 

tracking data using single observations from the first tracking period (Sammons et al. 2003).  

Daily movement was calculated based on the number of days since the last observation: 
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movement	ሺMDPDሻ ൌ
distance	from	previous	location	ሺmሻ

days	between	observations	ሺdሻ
 

Diel movements were calculated based on the amount of time (h) that lapsed since the previous 

observation: 

movement	ሺMDPHሻ ൌ
distance	from	previous	location	ሺmሻ

time	between	observations	ሺhሻ
 

All movement data were categorized into three seasonal groups based on water 

temperatures and time of year: winter (temperature < 11 °C; December 2010-Febuary 2011), 

spring (temperature increasing from 11-25 °C; March-May 2011), and summer (temperature > 

25 °C; June-August 2011).  Each observation during the diel track was classified into a flow 

category based on Sammons and Earley (2013): base/low flow (flow low and steady), rising flow 

(flow increasing), peak flow (flow high and steady), and falling flow (flow decreasing).  

Movement was apportioned into these categories based on flow conditions during the majority of 

the time that elapsed between observations.  

Mixed model analysis of variance (ANOVA; PROC MIXED, SAS Institute 2004) with 

each fish as the random effect, was used to determine if there were seasonal or species 

differences (based on weekly observations) in mean movement, upstream/downstream 

movement, depth, and velocity used by the fishes.  Also, distributions of depths and velocities 

used by the fish were compared across seasons and between species using a Kolmogorov-

Smirnov Test (SAS Institute 2004).  Diel data was also analyzed using a mixed model ANOVA 

to determine if there were differences in mean hourly movement across flow periods.  Because 

flow and depth of the river was expected to change across flow periods, distance of fish from the 

nearest river shoreline was calculated as a surrogate for these metrics and means and 

distributions were compared across flow periods using mixed-model ANOVAs and 



 

65 
 

Kolmogorov-Smirnov tests, respectively.  All movement data were log10-transformed to 

normalize the data, and significance was set at P = 0.10 for all analyses due to the relative low 

number of fish tagged and the inherent variability of telemetry data in general (Sammons et al. 

2003).  Differences in means detected in any of the mixed models were separated using a least 

squares comparison with a Bonferroni correction (P = 0.10/n).  

Home ranges were calculated for fish with more than 15 observations, using the kernel 

density estimator (Seaman and Powell 1996; Rogers and White 2007) with the likelihood cross-

validation as the smoothing parameter (Horne and Garton 2006).  Site fidelity of each fish was 

tested using the Monte Carlo random walk test developed by Spencer et al. (1990), modified by 

Hooge et al. (2001).  This test was completed using the Geospatial Modeling Environment 

(GME; Beyer 2012), for ArcGIS 10 (Environmental Systems Research Institute, Redlands, 

California).  Any fish that did not show site fidelity was excluded from the home range analysis 

(Spencer et al. 1990; Hooge et al. 2001).  The overall home range was represented by the 95% 

density estimate and the more localized or core range was calculated by using the 50% density 

estimate (Hooge et al. 2001; Sammons et al. 2003).  A student’s t-test was used to compare the 

core and overall ranges between the two species.  A linear regression was used to determine if 

there was a relationship between home range and fish size for each species.   

 Comparisons of microhabitat were used to see if there was a difference between seasons, 

species, and flow periods.  The frequency of substrate and cover use was compared among 

seasons and between species using weekly observations.  Likewise, the frequency of substrate 

and cover use for each species was compared among the different flow periods using the diel 

data.  All comparisons were made using goodness-of-fit χ2 tests (SAS Institute 2004; Stormer 

2007).   
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Results 

Tracking	Results	and	Fish	Distribution	 	
 

Tracking activities were conducted over a 37-week period, including 16 weekly tracks 

and 22 weeks of diel tracking (one week both a diel and weekly survey were conducted), totaling 

33 days of diel tracks.  During weekly tracks, fish were located over a 41-km length of the 

Tallapoosa River.  During the aerial survey of the whole river and associated tributary streams, 

none of the missing fish were found outside the area surveyed during weekly tracks.  A total of 

560 (322 Alabama bass; 238 redeye bass) weekly observations and 1,280 (734 Alabama bass; 

547 redeye bass) diel observations were made during the study.  Fish were found 4-40 times 

during weekly tracks (counting only one observation per fish for each diel survey) and the fish 

were found in 1-26 diel surveys.  In May 2011, an angler returned two tags from harvested fish, 

one each from an Alabama bass and a redeye bass.  Of the remaining Alabama bass, three more 

were found dead, four disappeared and were never relocated, and 14 were still alive at the end of 

the study.  Of the remaining redeye bass, nine were found dead, five disappeared and were never 

relocated, and five were alive at the end of the study.  Four tags were recovered during surveys, 

and three of these tags were implanted into two more redeye bass and one more Alabama bass.  

Of those fish, the Alabama bass disappeared and was never relocated and both redeye bass were 

alive at the end of the study.  In total there were 12 mortalities, 4 tags in which we found and the 

other 8 were classified based on location and movement. Overall, 45% of redeye bass and 14% 

of Alabama bass died during the study.   

 Both Alabama bass and redeye bass generally remained within 9 km of their tagging 

location; however, longitudinal distribution of both species followed a noticeable seasonal 

pattern.  During winter, most fish remained within 1 km of their tagging location, but in spring 
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fish of both species moved 20 km upstream, almost to Harris Dam, and one Alabama bass moved 

15.5 km downstream of the tagging area.  In general, redeye bass displaced upstream and 

Alabama bass displaced both upstream and downstream during the spawning season.  Most of 

these fish returned to their tagging areas by summer and were still found in that vicinity at the 

end of tracking activities. 

 

Seasonal Movement and Habitat Use 

Alabama bass mean daily movement was greatest in the spring and winter and least in the 

summer (F = 6.19; df = 2, 56; P = 0.0037; Table 2-2).  Similarly, redeye bass movement was 

higher in the spring than in winter or summer (F = 4.49; df = 2, 40; P = 0.0174; Table 2-2).  

Daily movement of Alabama bass was higher than redeye bass in the winter (F = 33.51; df = 1, 

317; P < 0.0001), but movement was similar between the species in the other two seasons (F ≤ 

1.62; P ≥ 0.2058).  Alabama bass hourly movement was greater in the winter than spring and 

summer (F = 7.59; df = 2, 31; P = 0.0021; Table 2-2).  Redeye bass hourly movement was also 

different by season, but unlike Alabama bass, redeye bass had the least amount of movement in 

the winter and movement was greater in spring and summer (F = 33.09; df = 1, 19; P < 0.0001; 

Table 2-2).  Hourly movement of Alabama bass was greater than redeye bass in the winter and 

summer (F ≥ 3.71; P ≤ 0.0661) but was similar in the summer (F = 1.53; df = 1, 13; P = 0.2378). 

Alabama bass were commonly found in deeper water in winter than in spring or summer, 

and depth distribution was shallower in summer than spring (KSa ≥ 1.93; P ≤ 0.0011; Figure 2-

1).  Similarly, mean depth of Alabama bass was deeper in winter compared to spring and 

summer (F = 24.09; df = 2, 57; P < 0.0001; Table 2-2).  Flow-use distributions of Alabama bass 

were similar in winter and spring (KSa = 0.84; P = 0.4774), but fish used lower flows in summer 
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than spring (KSa ≥ 2.53; P ≤ 0.0011; Figure 2-1), and mean stream velocities at fish locations 

were higher in winter and spring compared to summer (F = 2.54; df = 2, 55; P = 0.0878; Table 2-

2).  Depth distribution of redeye bass was similar between winter and spring (KSa = 1.34; P = 

0.0543), but was shallower in summer than either of the other seasons (KSa = 2.01; P = 0.0006; 

Figure 2-1).  Mean depth of redeye bass was deeper in winter and spring than in summer (F = 

5.56; df = 2, 44; P = 0.0070; Table 2-2).  Flow distribution of redeye bass was similar between 

winter and spring but the fish were found using lower flows in summer than either of the other 

seasons (KSa ≥ 2.09; P ≤ 0.0003; Figure 2-1), and mean velocity at redeye bass locations was 

faster in spring than in winter or summer (F = 4.28; df = 2, 44; P = 0.0200; Table 2-2).  Depth 

use of redeye bass compared to Alabama bass was shallower in winter (KSa = 3.45; P < 0.0001), 

similar in spring (KSa = 0.49; P = 0.9702), and deeper in the summer (KSa = 1.79; P = 0.033; 

Figure 2-1).   Flow use distributions of both species were similar in each season (KSa ≤ 1.32; P ≥ 

0.0626), although a slight trend for redeye bass to be found in faster current than Alabama bass 

was evident (Figure 2-1).   

Alabama bass used less bedrock and more assorted rock substrate in winter than in spring 

or summer, but substrate use was similar between spring and summer (Table 2-3).  Redeye bass 

use of bedrock substrate declined from winter to summer, with a commensurate increase in the 

use of assorted rock and fine sediments during that time.  Boulder substrate was rarely used by 

both species in all seasons (Table 2-3).  Cover use of Alabama bass was different each season, 

with greater use of areas with no cover and less use of large woody debris (LWD) in winter, 

greater use of vegetation in the spring, and greatest use of bedrock, boulder, and LWD cover in 

summer (Table 2-4).  In contrast, redeye bass use of bedrock cover declined from winter to 

summer, but similar to Alabama bass, had the highest use of vegetation in spring and highest use 
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of LWD in summer.  The two species used different seasonal habitats based on substrate and 

cover use.  Redeye bass were often found over coarse rock substrate such as bedrock and 

boulders, whereas Alabama bass used a wider variety of substrate types (Table 2-3).  Also, the 

primary cover used by redeye bass in each season was large bedrock shelves and boulders, while 

Alabama bass were primarily found in LWD (Table 2-4). 

 

Home	Range		
 

A total of 29 fish (15 Alabama bass, 14 redeye bass) had > 15 locations and therefore 

could be used for home-range analysis.  All redeye bass and 14 of 15 Alabama bass exhibited 

site fidelity and were retained for analysis.  The average core area for Alabama bass was 22.00 

ha (0.82-111.18 ha) and 26.62 ha (5.90-68.43 ha) for redeye bass.  Only 36% of the Alabama 

bass had more than one core area, compared to 64% of the redeye bass.  Total home ranges 

averaged 81.39 ha (3.05-249.44 ha) and 85.63 ha (14.42- 231.77 ha) for Alabama bass and 

redeye bass, respectively.  The core area accounted for 9-45% of the total home range for 

Alabama bass, and 20-45% of the total redeye bass home range.  Sizes of both the core area (|t| = 

-0.49; df = 26; P = 0.6305) and total home range (|t| = -0.16; df = 26; P = 0.8721) were similar 

between the two species.  There was no relationship between the length of Alabama bass and the 

size of the core area (r = 0.08; P = 0.7677) or total home range (r = 0.11; P = 0.7095).  Both core 

area (r = -0.50; P = 0.0678) and total home range area (r2 = 0.30; P = 0.0428) decreased as 

redeye bass length increased.   
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Movement and Habitat Use Among Flow Periods 

During many of the diel tracks, several Alabama bass were observed moving into a 

tributary stream when flow was increased; however fish were found in the tributary a few times 

during base flow when the tributary was not dry.  Mean hourly movement of Alabama bass and 

redeye bass was similar across all flow periods in all seasons (Figure 2-2).  However, movement 

of Alabama bass was greater than redeye bass during most flow periods in winter (F ≥ 8.49; P ≤ 

0.0155) and in spring during the rising and falling flow periods (F ≥ 7.50; P ≤ 0.0127). 

Alabama bass noticeably shifted lateral location in the river channel during hydropower 

peaking flows in all three seasons (Figure 2-3).  In winter, they occupied a broad distribution 

from mid-channel to the shoreline during the rising flows, but were located farther from shore 

during peak flows than during the other flow periods.  As water subsided, the fish moved closer 

to shore (Figure 2-3).  However, during spring Alabama bass moved towards the shore during 

rising and peak flows and then distributed throughout the channel as water flows dropped.  In 

summer fish distribution was more consistent among flow periods, although there was a slight 

shift towards shore during the rising and falling periods compared to the base and peak flow 

periods (Figure 2-3).  In contrast, redeye bass distribution from shore displayed minor shifts 

towards shore during rising and falling flows in the winter (Figure 2-4).  These shifts were more 

pronounced during peak flow periods in both spring and summer compared to the other flow 

periods; distribution from shore showed little difference among base, rising, and falling water 

periods in these seasons.   

Alabama bass changed their substrate use during the different flow periods in winter and 

spring, but not in summer (Table 2-5).  In the winter fish used more assorted rock during base 

flows than in the other flow periods.  When water levels began rising, substrate use shifted to 
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bedrock and boulder substrate, then as flows subsided it shifted to mostly fine sediments (Table 

2-5).  In the spring, substrate use of Alabama bass was similar during base and rising flows, but 

during peak flows substrate use shifted from primarily bedrock to primarily fine sediments.  As 

flows declined substrate use was evenly distributed among bedrock, assorted rock, and fine 

sediments (Table 2-5).   Alabama bass shifted cover use during the different flow periods in all 

three seasons (Table 2-6).  In the winter fish used primarily LWD and areas with no cover at 

base flows, then as water flows increased they moved from areas of no cover into areas with 

bedrock and boulder cover, and as flows subsided, the primary cover used was LWD.   During 

the spring, Alabama bass used vegetation more and LWD less as cover during peak flows 

compared to any of the other flow periods (Table 2-6).  Although woody debris was used as 

cover a majority of the time during all the flow periods in the summer, fish used undercut banks 

and vegetation more during peak flows compared to the other flows. 

Redeye bass substrate use in winter shifted from primarily bedrock during base, rising, 

and falling water flows to primarily assorted rock during peak flows (Table 2-5).  A similar trend 

was evident in the spring, although not significant.  In contrast, substrate use of redeye bass in 

summer was similar among all flow periods (Table 2-5).   Cover use of redeye bass was similar 

during all flow periods in the winter and summer (Table 2-6).  However, during spring, cover use 

shifted to more vegetation during peak flows compared to the other periods, when fish were 

primarily located in areas with bedrock cover.    
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Discussion 

General Behavior and Habitat Use 
 
 Movement was greatest for both species during spring months, which has been 

commonly observed in other riverine Micropterus species, such as shoal bass (Stormer and 

Macenia 2009; Goclowski et al. 2013; Sammons and Earley 2013), Guadalupe bass Micropterus 

treculii (Perkin et al. 2010), and smallmouth bass (Todd and Rabeni 1989).  Spring movements 

are usually considered to be associated with spawning for most fish (Todd and Rabeni 1989; 

Pegg et al. 1997; Snedden et al. 1999; Palmer et al. 2005; Goclowski et al. 2013).  The greatest 

movement of Alabama bass and redeye bass in the Tallapoosa River occurred in April, and they 

spent several weeks in what appeared to be suitable habitat for spawning before returning to the 

general vicinity they occupied prior to migration.  This time period was 1-2 months earlier than 

spawning times of spotted bass and redeye bass reported in other studies (Parsons 1954; Ryan et 

al. 1970), but was similar to reported spawning times of shoal bass, largemouth bass, and spotted 

bass in the Flint River, Georgia (Goclowski 2010).  Altlhough flow pulses have been considered 

to be spawning cues for riverine fishes (Auer 1996; Jonsson and Jonsson 2009), migrations of 

Alabama bass and redeye bass in April did not coincide with any major increases in flow, thus 

there may have been other cues for these species, such as photoperiod and temperature.  

Although the suspected spawning movement in the Tallapoosa River was unrelated to flow, there 

was evidence of flow inducing movement.  In March, heavy rains resulted in continual maximum 

releases from Harris Dam for one week.  Movement of both species increased during these 

higher flows, but the fish did not move out of the study area for several more weeks.  This 

suggests that movement may be influenced by flow, and could be related to fish trying to find 

more suitable habitat because of the higher flows (Albanese et al. 2004).   
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 Movement of redeye bass was lower in the winter, which was likely related to low water 

temperatures.  Micropterus species have been commonly found to display limited movement 

during the winter (Todd and Rabeni 1989; Woodward and Noble 1999; Karchesky and Bennett 

2004; Hunter and Maceina 2008; Goclowski et al. 2013).  Similar to other black bass, most 

redeye bass in the Tallapoosa River selected an overwintering location and remained there until 

water temperatures warmed.  However, Alabama bass had significantly higher movement in the 

winter and spring than summer, which is contradictory to what Hunter and Maceina (2008) 

reported for this species in Lake Martin, Alabama.  Horton and Guy (2002) observed that spotted 

bass in a Kansas stream had higher movement in spring and fall than in the winter and summer.  

Although movement was high for the Alabama bass in the Tallapoosa River during the winter 

months, the fish did not move out of the 8-km reach of river where the fish were tagged.  

Considering that hourly movement of these fish also remained high during the winter, these fish 

may have used multiple overwintering locations, similar to what was observed in largemouth 

bass in Idaho (Karchesky and Bennett 2004).  Higher activity of Alabama bass in winter 

compared to redeye bass may indicate that this species has lower temperature preferenda than 

redeye bass (Diana 1995). 

 Alabama bass appeared to be more mobile than redeye bass in the Tallapoosa River; 

however, both species had similarly sized home ranges.  Because of their larger size and broader 

distribution among aquatic systems (Boshung and Mayden 2004), we expected that Alabama 

bass would be more mobile and have a larger home range than redeye bass.  However, in the 

spring both species moved > 20 km from their tagging locations.  Knight and Irwin (2013) found 

that the core areas for redeye bass in a tributary to the Tallapoosa River ranged from 0.003-0.583 

ha, and total home ranges varied from 0.030-2.622 ha, which were much smaller than what we 
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observed in this study.  The fish in that study tended to remain in shoal complex and minimal 

movement was observed outside of this area.  It is possible that preferred habitat of redeye bass 

was more abundant in this creek than in the Tallapoosa River, and thus there was little reason for 

movement to occur.  Also, unlike our study, their study was conducted in the fall, thus seasonal 

differences in movement may also account for the disparity in results between the studies.   

Mean home range size for Alabama bass in the Tallapoosa River was higher than what 

Horton and Guy (2002) found for spotted bass in a Kansas creek.  However, the Tallapoosa 

River was a larger system than those investigated by those previous studies, and home range size 

may be correlated to the size of the stream.  In a small Alabama stream, Stormer and Maceina 

(2009) found that total home range of shoal bass averaged 0.47 ha in a 1.7-ha study area.   In a 

larger system (54.4 ha) Sammons and Earley (2013) found shoal bass to have a slightly larger 

home range with approximately 40% of the fish having home ranges that were 5-10 ha.  

Observations were made of fish traveling 10-km upstream in a nearby tributary, suggesting that 

home ranges may be larger if fish were not restricted.  In a study on a 200-km undammed reach 

of the Flint River, GA, (Goclowski et al. 2013) most shoal bass had no home ranges because of a 

lack of site fidelity and high movement rates.  These results suggest that movement and home 

range size may increase with the size of the stream, which could explain why the home ranges of 

both Alabama bass and redeye bass in the Tallapoosa River were larger than what was observed 

by similar species.  Additionally, movement was strongly associated with season for both 

species.  When fish moved out of the area in spring they returned to the core area by the summer.  

These results suggest that home range size was driven by the spring migrations.  Core areas may 

be more important than the total home range, since the fish spend the majority of the time in 

these areas.   
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Substrate and cover use varied more between the species than among seasons in the 

Tallapoosa River.  Alabama bass commonly used a wider range of substrate than redeye bass in 

all seasons; whereas, redeye bass were primarily located over bedrock substrate, similar to what 

has been found by other studies (Parsons 1954; Knight and Irwin 2013).  Alabama bass primarily 

used large woody debris as cover, which is similar to what has been found with spotted bass 

(Vogele and Rainwater 1975; Horton and Guy 2002; Goclowski 2013).   In contrast, redeye bass 

were mostly found in bedrock and other rocky cover, which is typical for lotic bass species 

(Scott and Angermeier 1988; Goclowski et al. 2013).  Both species used vegetative cover more 

in the spring, which may have been related to spawning (Nack et al. 1993).  Also, the greatest 

use of woody debris by both species occurred during summer, when water levels in the river 

were extremely low due to an ongoing drought.  Woody debris has been shown to be commonly 

used habitat by Micropterus species in both lotic and lentic habitat (Vogele and Rainwater 1975; 

Scott and Angermeier 1998; Perkin et al. 2010; Goclowski et al. 2013).  Both species were found 

in deeper water in winter, which is similar to findings from other black bass studies (Todd and 

Rabeni 1989; Karchesky and Bennett 2004).  Redeye bass were found in areas with higher 

velocities in the winter and spring compared to Alabama bass, similar to what Goclowski et al. 

(2013) found for shoal bass, another obligate lotic species, compared to spotted bass and 

largemouth bass.    

 

Effects of Hydropower Operations on Fish Behavior and Habitat Use 

Movement of both species did not appear to be impacted by hydropeaking flows, but, 

similar to daily movement, Alabama bass typically exhibited greater hourly movement than 

redeye bass across most flow periods and season, especially during winter, when movement was 
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almost twice as much than redeye bass.  This may suggest that either redeye bass are more 

sedentary species or that Alabama bass are better adapted to the altered flow regime.  Also, 

Alabama bass may be less vulnerable to sudden increases in flow due to their larger size.  

Alabama bass shifted laterally in the river channel when flows increased; however, the nature of 

this movement was dependent on season.  In winter, fish moved deeper when flows came up, but 

in the other seasons, fish generally moved towards shore.  These movements may be due to 

seeking flow refuges (Valentin et al. 1996) or may be responding to foraging opportunities 

created by higher flows and water levels (Murchie and Smokorowski 2004).  In contrast, redeye 

bass showed less lateral movement than Alabama bass in response to flow periods than Alabama 

bass in all seasons.  Redeye bass may be relatively resistant to the effects of rapid flow variation, 

similar to what Sammons and Earley (2013) found for shoal bass in the Chattahoochee River, 

Alabama-Georgia. 

Both Alabama bass and redeye bass shifted habitat use in response to increasing flows 

due to hydropower operations, similar to previous studies on fishes (Bunt et al 1999; Murchie 

and Smokorowski 2004; Brenden et al. 2006).  Alabama bass increased use of large rock 

substrates when flows increased during winter; whereas redeye bass shifted from large rock to 

smaller rock substrate during peak flows.  Likewise, Alabama bass and redeye bass both 

decreased use of large rock substrate and increased use of smaller rock and fine sediment 

substrates during peak flows in spring.  However, these observations could be artifacts of the 

classification of rocky habitat, because unknown rock was classified as assorted rock, and at 

higher flows it was more difficult to classify exact substrate.  Cover use was less variable among 

flows for each species, but during peak flows in the spring both Alabama bass and redeye bass 
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were found to increase use of vegetative cover, which may be related to the observed lateral shift 

towards shore.  

 

Management Implications 

 Overall it appears that movement and habitat use of Alabama bass and redeye bass was 

more influenced by season than hydropeaking operations on the Tallapoosa River.  Other studies 

have documented little impact on movement during hydropower operations on shoal bass 

(Sammons and Earley 2013) and brown trout Salmo trutta (Bunt et al. 1999).  Alabama bass 

often moved closer to bank during higher flows, which may suggest that there were flow refugia 

created by instream boulders or woody debris in this section of the Tallapoosa River.  However, 

redeye bass had little movement during higher flows and were often associated with rocky cover.  

These fish may use eddies created by the rocky habitat that the already occupy, and do not have 

to move far to find more suitable habitat, similar to shoal bass (Sammons and Earley 2013).  In 

contrast, Alabama bass appeared to be more mobile during higher flows, which could indicate 

the species was taking advantage of new foraging opportunities or seeking more suitable habitat 

(Albanese et al. 2004).   

Results of this study have indicated that Alabama bass and redeye bass did change habitat 

use in response to hydropeaking flows.  Increased flows can offer enhanced feeding 

opportunities for fishes through flooding of novel habitats or disoriented prey (Cushman 1985; 

Sammons and Maceina 2009).  However, these flows can also restrict movement of smaller 

species due to the need to seek hydraulic refuges and may lead to reduced feeding rates and 

growth (Cushman 1985; Valentin et al. 1996; Murchie and Smokorowski 2004; Sammons and 

Earley 2013).  Alabama bass and redeye bass in the Tallapoosa River exhibited altered stress 
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responses compared to conspecifics in nearby unregulated tributary streams, which was 

attributed to effects of the altered flow regime (Earley 2012).  Further research should be 

completed on the movement and habitat use of these two species, preferably in an unregulated 

river, to further evaluate movements and habitat use of these species in response to altered flows.  

Further research should be complete to gain a better understanding of where these fish are 

spawning and possible habitat requirements.  Lastly an energetics study would provide more 

information on whether the flows are a negatively impacting the movement or the growth of 

these fish.  The observed shifts in habitat use of these species during different flows should be 

further investigated to evaluate possible consequences to overall fitness.     
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Table 2-1. Classification of the substrate and cover categories used for microhabitat data 
collection. 

Substrate Abbr. Definition Cover Abbr. Defintion 

Bedrock BR 
Irregular and 
connected 

Bedrock BR 
Irregular and 
connected 

Boulder BD > 25 cm Boulder BD > 25 cm 

Assorted 
Rock 

AR 
< 25 cm or 
unidentifable rock 

Assorted 
Rock 

AR 
< 25 cm or 
unidentifable rock 

Fines FN 
Sand, Silt, Clay (<0.2 
cm) 

Woody 
Debris 

WD 
Combination of large 
wood (trees and logs) 
and small wood 

Unknown UNK Unknown 
Undercut 
Bank 

UCB Undercut banks  

 

 

 Vegatation VEG 

Combination of 
submerged and 
overhanging 
vegatation 

   No Cover NC No Cover  
   Miscellanous MISC Non-natural cover 
   Unknown UNK Unknown  
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Table 2-2.  Mean (SE) movement (daily and hourly), depth, and flow of Alabama bass and 
redeye bass over three seasons in the Tallapoosa River, Alabama.  Means followed by the same 
letter were similar among seasons (P > 0.10). 
 

Species Parameter Winter Spring Summer 

Alabama bass Daily Movement (m/d) 
144.3 a 

(1.7) 
120.9 a 

(1.6) 
10.4 b 
(1.9) 

 Diel Movement (m/h) 
38.1 a 
(6.1) 

29.4 b 
(3.1) 

14.7 b 
(1.8) 

 Depth (m) 
1.9 a 
(0.1) 

1.4 b 
(0.1) 

1.2 b 
(0.1) 

 Flow (m/sec) 
0.20 a 
(0.02) 

0.23 a 
(0.03) 

0.09 b 
(0.05) 

Redeye bass Daily Movement (m/d) 
5.4 b 
(1.8) 

56.9 a 
(2.0) 

2.2 b 
(3.1) 

 Diel Movement (m/h) 
5.6 b 
(0.6) 

14.9 a 
(2.9) 

9.1 a 
(0.9) 

 Depth (m) 
1.3 a 
(0.1) 

1.5 a 
(0.1) 

0.9 b 
(0.2) 

 Flow (m/sec) 
0.26 b 
(0.03) 

0.36 a 
(0.04) 

0.09 b 
(0.09) 
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Table 2-3.  Number (N) and percent distribution of Alabama bass (ALB) and redeye bass (REB) 
locations associated with various substrate categories across three seasons in the Tallapoosa 
River, Alabama.  Chi-square tests examined differences in substrate use within each season; 
significance was set at P = 0.10. Substrate acronyms are defined in Table 1. 

   Substrate  

SPP Season N BR BD AR FN Chi-Square Test 

ALB       χ2 = 24.37; df = 6; P = 0.0004 

 WIN 92 16.30 1.09 41.30 41.30  

 SPR 243 41.56 2.06 23.05 33.33  

 SUM 366 34.97 1.09 24.59 39.34  

REB       χ2 = 113.10; df = 6; P < 0.0001 

 WIN 92 79.35 1.09 18.48 1.09  

 SPR 156 62.18 0.00 27.56 10.26  

 SUM 254 24.41 0.00 53.94 21.65  
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Table 2-4.  Number (N) and percent distribution of Alabama bass (ALB) and redeye bass (REB) 
locations associated with various cover categories across three seasons in the Tallapoosa River, 
Alabama.  Chi-square tests examined differences in cover use within each season; significance 
was set at P = 0.03.  Cover acronyms are defined in Table 1. 

   
Cover 

 

SPP Season N BR BD AR UCB LWD VEG NC Chi-Square Test 

ALB          χ2 = 64.78; df = 12; 

 WIN 153 15.03 10.46 1.31 2.61 43.79 5.23 21.57 P < 0.0001 

 SPR 116 17.24 8.62 1.72 1.72 50.00 15.52 5.17  

 SUM 115 23.48 14.78 2.61 0.87 58.26 0.00 0.00  

REB          χ2 = 50.58; df =12; 

 WIN 141 51.77 17.73 0.71 0.71 19.86 4.26 4.96 P < 0.0001 

 SPR 80 41.25 12.50 5.00 1.25 15.00 18.75 6.25  

 SUM 73 34.25 21.92 0.00 4.11 38.36 0.00 1.37  
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Table 2-5.  Number (N) and percent distribution of Alabama bass and redeye bass locations 
associated with various substrate categories across four flow periods in three seasons in the 
Tallapoosa River, Alabama.  Chi-square tests examined differences in substrate use within each 
season; significance was set at P = 0.03 (Bonferroni correction).  Substrate acronyms are defined 
in Table 1.  Dashes indicate that no fish of that species were located in that substrate during that 
season. 
   Substrate  
Season Flow N BR BD AR FN Chi-Square Test 

Alabama bass 
Winter BASE 17 11.76 0.00 64.71 23.53 χ2 = 24.66; df = 9; P = 0.0034 

 RISE 18 27.78 0.00 38.89 33.33  
 PEAK 6 33.33 16.67 33.33 16.67  
 FALL 51 11.76 0.00 35.29 52.94  
        

Spring BASE 80 57.50 2.50 15.00 25.00 χ2 = 27.70; df = 9; P = 0.0011 
 RISE 37 43.24 5.41 16.22 35.14  
 PEAK 17 5.88 5.88 29.41 58.82  
 FALL 109 34.86 0.00 30.28 34.86  
        

Summer BASE 218 33.94 0.92 22.02 43.12 χ2 = 8.90; df = 9; P = 0.4461 
 RISE 59 35.59 1.69 22.03 40.68  
 PEAK 31 29.03 0.00 38.71 32.26  
 FALL 58 41.38 1.72 29.31 27.59  

Redeye bass 
Winter BASE 15 86.67 6.67 6.67 0.00 χ2 = 19.49; df = 9; P = 0.0213 

 RISE 16 87.50 0.00 6.25 6.25  
 PEAK 7 42.86 0.00 57.14 0.00  
 FALL 54 79.63 0.00 20.37 0.00  
        

Spring BASE 42 73.81 - 16.67 9.52 χ2 = 11.99; df = 9; P = 0.0623 
 RISE 23 63.89 - 25.00 11.11  
 PEAK 19 31.58 - 52.63 15.79  
 FALL 72 63.89 - 25.00 11.11  
        

Summer BASE 157 23.57 - 53.50 22.93 χ2 = 0.86; df = 9; P = 0.9903 
 RISE 42 26.19 - 52.38 21.43  
 PEAK 20 25.00 - 60.00 15.00  
 FALL 35 25.71 - 54.29 20.00  
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Table 2-6.  Number (N) and percent distribution of Alabama bass and redeye bass locations 
associated with various cover categories across four flow periods in three seasons (WIN = 
winter, SPR = spring, SUM = summer) in the Tallapoosa River, Alabama.  Chi-square tests 
examined differences in cover use within each season; significance was set at P = 0.03 
(Bonferroni correction).  Cover acronyms are defined in Table 1.  Dashes indicate that no fish of 
that species were located in that cover during that season. 
 
   Cover  
Season Flow N BR BD AR UCB LWD VEG NC Chi-Square 

Test 
Alabama bass 

WIN BASE 17 0.00 11.76   41.18 5.88 41.18 χ2 = 27.76; df = 
 RISE 13 23.08 15.38   38.46 0.00 23.08 12; P = 0.0060 
 PEAK 5 40.00 20.00   40.00 0.00 0.00  
 FALL 47 4.26 4.26   78.72 2.13 10.64  
           

SPR BASE 71 23.94 7.04 0.00 1.41 59.15 0.00 8.45 χ2 = 104.89; df 
 RISE 34 23.53 0.00 0.00 5.88 67.65 0.00 2.94 = 18; P < 
 PEAK 18 0.00 5.56 0.00 0.00 16.67 72.22 5.56 0.0001 
 FALL 101 15.84 7.92 0.99 0.00 59.41 8.91 6.93  
           

SUM BASE 219 20.55 10.96 1.37 0.00 64.38 1.83 0.91 χ2 = 51.80; df = 
 RISE 58 20.69 12.07 3.45 0.00 62.07 1.72 0.00 18; P < 0.0001 
 PEAK 30 26.67 0.00 6.67 6.67 50.00 10.00 0.00  
 FALL 54 27.78 7.41 0.00 0.00 59.26 0.00 5.56  

Redeye bass 
WIN BASE 15 46.67 33.33 - - 20.00 - - χ2 = 2.99; df = 

 RISE 16 50.00 37.50 - - 12.50 - - 6; P = 0.8096 
 PEAK 5 80.00 20.00 - - 0.00 - -  
 FALL 44 27.27 61.36 - - 11.36 - -  
           

SPR BASE 39 69.23 10.26 0.00 - 15.38 0.00 5.13 χ2 = 71.78; df = 
 RISE 14 64.29 7.14 7.14 - 14.29 7.14 0.00 15; P < 0.0001 
 PEAK 16 12.50 0.00 0.00 - 18.75 68.75 0.00  
 FALL 54 64.81 11.11 0.00 - 16.67 3.70 3.70  
           

SUM BASE 136 36.03 27.94 0.74 0.74 30.15 0.74 3.68 χ2 = 21.05; df = 
 RISE 39 25.64 30.77 0.00 0.00 38.46 5.13 0.00 18; P = 0.2768 
 PEAK 17 29.41 5.88 0.00 5.88 52.94 5.88 0.00  
 FALL 34 20.59 26.47 2.94 2.94 41.18 2.94 2.94  
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Figure 2-1.  Depth and flow use distributions of Alabama bass and redeye bass over three 
seasons in the Tallapoosa River, Alabama. 
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Figure 2-2.  Mean hourly movement of Alabama bass and redeye bass across four flow periods 
in three seasons in the Tallapoosa River, Alabama.  Asterisks denote significant differences in 
mean movement between species within each flow period and season combination (Least 
Squares Comparison; Bonferroni Corrected P ≤ 0.025). 
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Figure 2-3.  Distributions of individual Alabama bass distances from the nearest shoreline among 
four hydropeaking flow periods in three seasons in the Tallapoosa River, Alabama. 
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Figure 2-4.  Distributions of individual redeye bass distances from the nearest shoreline among 
four hydropeaking flow periods in three seasons in the Tallapoosa River, Alabama. 
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CHAPTER THREE 

 

Hatch-date distributions and daily incremental growth of age-0 Alabama 

bass, redeye bass, and redbreast sunfish from three areas in the Tallapoosa 

River, Alabama 
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Abstract 
 

In 2010-2011, age-0 black bass (309 Alabama bass and 216 redeye bass) and redbreast sunfish 
(N = 272) were collected from three areas in the Tallapoosa River, Alabama, to describe hatch-
date distributions and daily incremental growth rates and determine if relative timing of 
hatching or growth was affected by altered flow regimes from Harris Dam.  Across species and 
areas, black bass hatch dates ranged from April 5 to June 30 in 2010 and April 24 to June 19 in 
2011.  Mean hatch dates of these species were generally later in the upper, unregulated area 
than the lower regulated areas in 2010; timing was more variable among areas in 2011, but 
mean hatch dates were generally later in the middle area (closest to the dam) than the other 
areas.  Successful hatching of all species generally occurred after water levels stabilized 
following large spates of water moving through the system; however, some spawning disruption 
was evident in all species in 2010, especially in the middle area.  Flows were lower and more 
stable in 2011, and hatching distribution of all species was more consistent in all areas.  Mean 
growth rates of black bass ranged from 0.51 to 0.92 mm/d across years and areas during the 
study; whereas, redbreast sunfish was slower, ranging from 0.40 to 0.62.  Growth of Alabama 
bass was generally greater than redeye bass, and both were greater than redbreast sunfish. 
Results of this study found little evidence to support the theory that hydropeaking flows cause 
large spawning disruptions or affect first-year growth of these species; however this study was 
conducted in two years of below average precipitation and flows.  Future research of spawning 
and recruitment of these species should be conducted in years with higher precipitation to more 
clearly define the effects of hydropeaking flows on first-year dynamics of sportfish in the 
Tallapoosa River.      



 

91 
 

Introduction 

Hydroelectric power from 14 dams is responsible for 6% of the power generated in 

Alabama (Alabama Power Company 2012).  These dams provide numerous benefits to Alabama 

residents in addition to electrical power, such as water supply, flood control, navigation, and 

recreational opportunities.  While dams provide many benefits to society, they also alter the 

natural flow regimes of rivers, often resulting in changes to the river’s physical and chemical 

environment that can affect fish populations and community dynamics (Shea and Peterson 2007).  

Changes in stream flow quantity and timing subsequently alter water temperature, channel 

geomorphology, and habitat diversity (Poff et al. 1997), which negatively affect many biological 

processes.  Fish prey availability can be reduced due to an impoverished macro-invertebrate 

community in terms of abundance and diversity (Haxton and Findlay 2008), as well as fish 

recruitment (Travnicheck et al. 1995), community structure (Freeman et. al. 2001), and 

population abundance (Bain et al. 1988).   

The Tallapoosa River originates in northwestern Georgia and flows 426 km southeast to 

its confluence with the Coosa River where it forms the Alabama River.  The upper 172 km of 

river are unregulated before emptying into Lake Wedowee formed by R. L. Harris Dam, the first 

of four hydroelectric dams on the Tallapoosa River.  Owned and operated by the Alabama Power 

Company, Harris Dam provides electricity, water supply, flood control, and recreation 

opportunities to its users.  Below Harris Dam peaking hydropower discharge drastically alters the 

natural flow regime of the river, with discharge varying over 10-fold.  Hydropeaking usually 

occurs daily, depending on the availability of water.  During the summer months hydropower 

production from Harris Dam is less frequent, due to a limited supply of water in the system.  

Freeman et al. (2001) found that fish assemblages in the regulated section of the Tallapoosa 
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below Harris Dam were dominated by summer-spawning species when compared to the 

unregulated section.  It was hypothesized that stable habitat conditions due to extended periods 

of no hydropower production from Harris Dam facilitated reproduction among the summer 

spawning species.  Fluctuating flows can also prevent many fish species from using preferred 

foraging, cover, and spawning habitats limiting their ability to survive and reproduce (Bain et al. 

1988; Aadland 1993; Kinsolving and Bain 1993).  In addition, juvenile fishes exposed to 

hydropeaking flows could be subject to direct physical trauma, reduced feeding opportunities 

resulting in slow growth, and physiological stress due to rapidly changing water depth, velocity, 

and temperature (Martin 2008).  Andress (2001) found that high flows associated with peaking 

hydropower production from Harris Dam disrupted the spawning of redbreast sunfish Lepomis 

auritus, Alabama bass Micropterus henshalli, and redeye bass Micropterus coosae in the 

Tallapoosa River.  Additionally, Martin (2008) found that even a one turbine release altered the 

nesting behavior of redbreast sunfish, leading to nest abandonment and disrupted spawning 

activity.  Also, rapid reductions in flow can increase mortality of fishes through stranding and 

reduce prey availability due to exposure and dewatering of benthic macro-invertebrates (Blinn et 

al. 1995).   

The purpose of this research was to determine the effects of hydropeaking flows from 

Harris Dam on the successful hatching and growth of age-0 Alabama bass, redeye bass, and 

redbreast sunfish in the Tallapoosa River.  This research was conducted at two areas below 

Harris Dam that were impacted by hydropeaking flows, as well as an unimpacted area above 

Lake Wedowee.  Impacted sites were chosen based on their distance from the dam, because the 

effect of hydro-peaking generation from Harris Dam was mitigated as distance downstream of 

the dam increased.  Therefore, we hypothesized that growth, abundance, and hatch date of age-0 
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Alabama bass, redeye bass, and redbreast sunfish would be more impacted by hydropeaking 

flows in the area closer to the dam than at the lower area.  Additionally, fish collected in the 

upper area would have greater growth, and more continuous hatch dates than those collected at 

the impacted areas.    

 

Methods 

Study Site 

This research was conducted at two areas in the 79-km regulated section of river between 

Harris Dam and Lake Martin, and at a control area in the upper unregulated section of river near 

the town of Heflin, Alabama (Figure 3-1).  Both the control and impacted areas were in the 

piedmont eco-region of Alabama and had a relatively constant gradient of 0.64 m/km.  Despite 

this, there were major differences in the stream geomorphology at each site.  The control site was 

characterized by a relatively narrow channel, approximately 15-50 m wide, with numerous sand 

and gravel bars.  Substrate was mainly composed of coarse silt, gravel, and interspersed short 

stretches of bedrock and boulder.  The impacted sites were characterized by large shoal 

complexes up to 1 km long, pools, and a wide channel (50-185 m). Substrate was predominantly 

bedrock/boulder and coarse silt.   

 

Fish Collection and Processing 

Fish were collected at the impacted areas within a < 5-km reach; however, fish in the 

control area were collected over a 45-km stretch of river due to low catch rates.  All fish were 

collected in July-August of 2010 and 2011 using a DC backpack electrofishing unit, seine, and a 

boat electrofishing unit with a hand held anode (Sammons et al. 1999).  We attempted to collect 
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at least 50 fish of each species at each site.  All fish collected were placed in a 300 mg/L solution 

of MS-222 until expired, then placed on ice.  In the laboratory, all fish were weighed to the 

nearest 0.01 g, and measured for total length (TL, mm).  Saggittal otoliths were extracted and 

mounted convex side down on glass microscope slides using thermoplastic cement as described 

by Miller and Storck (1982).  The otoliths were then lightly sanded with 1,000 grit sand paper 

until the daily growth rings were clearly visible.  The daily growth rings were counted three 

consecutive times at 100x magnification.  If counts varied by more than 10, the rings were 

recounted.  The average of the three final counts was considered to be the age of the fish.  Hatch 

date was determined by the equation modified by (DiCenzo 1993):  

 Hatch = Date – Age – X; 

Where: 

Hatch = estimated hatch date 

Date = calendar day of capture 

Age = number of rings counted 

 X = number of days between hatching and formation of first daily increment.  

The first daily increment (X) was assumed to occur five days after hatching for Alabama 

bass and redeye bass based on DiCenzo and Bettoli’s (1995) work with spotted bass Micropterus 

punctulatus; this value was assumed to be 0 for redbreast sunfish based on the work of Roberts 

et al. (2004) on redspotted sunfish Lepomis minniatus.  Daily growth rate for each fish was 

estimated by dividing total length (mm) by age (days).   

Discharge data, recorded every 30 min, were obtained from United States Geological 

Survey gauges located near each sampling area: 02414500 at Wadley, 02414715 at Horseshoe 

Bend, and 02412000 at Heflin (Figure 3-1).   
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Data Analyses 

Hatch-date distributions were examined for each species in each area in each year and 

compared to the flow regime during hatching.  Differences in mean hatch date and mean growth 

rates among species, areas, and years were assessed using ANOVAs (SAS Institute 2004).  A 

Bonferroni correction (P = 0.05/n) was applied in all multiple comparisons among species.  

Relations between growth rate and hatch date were examined for all species in each area and 

year combination using linear regression (SAS Institute 2004).   

 

Results 

Numbers and Length Distribution 

 In 2010, 13, 24, and 50 Alabama bass were collected from the upper, middle, and lower 

areas respectively, ranging in TL from 43 to 95 mm among areas (Figure 3-2).  In 2011, 78, 63, 

and 83 Alabama bass were collected from the upper, middle, and lower areas respectively, 

ranging in TL from 32 to 87 mm among areas.  In 2010, 34, 11, and 38 redeye bass were 

collected from the upper, middle, and lower areas respectively, ranging in TL from 32 to 79 mm 

among areas (Figure 3-3).  In 2011, 48, 20, and 67 redeye bass were collected from the upper, 

middle, and lower areas respectively, ranging in TL from 33 to 75 mm among areas.  In 2010, 

49, 11, and 42 redbreast sunfish were collected from the upper, middle, and lower areas 

respectively, ranging in TL from 18 to 43 mm among areas (Figure 3-4).  In 2011, 53, 57, and 63 

redbreast sunfish were collected from the upper, middle, and lower areas respectively, ranging in 

TL from 15 to 45 mm among areas.  In all cases we were more successful at capturing fish in 
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2011 compared to 2010.  Although length distributions varied across areas each year, there was 

no discernible trend for large fish to be captured consistently at any area (Figures 3-2 to 3-4). 

 

Hatch Dates 

 Alabama bass hatch dates ranged from April 5 to June 24 across areas in 2010; whereas 

redeye bass hatched dates varied from April 10 to June 30 and redbreast sunfish hatch dates 

ranged from May 15 to June 30 (Table 3-1).  In 2011, Alabama bass hatch dates ranged from 

April 26 to May 16 across areas; mean hatch date was 26 d earlier in 2011 than 2010 in the upper 

area (F = 103.82; df = 1, 89; P < 0.0001), but mean hatch dates were similar between years in the 

other two areas (F ≤ 0.14; P ≥ 0.7107).  In contrast, redeye bass hatch dates ranged from April 9 

to June 6 in 2011, and mean hatch date in 2011 was 22, 15, and 7 d earlier than in 2010 in the 

upper, middle, and lower areas, respectively (F ≥ 13.20; P ≤ 0.0004; Table 3-1).  In 2011, 

redbreast sunfish hatch dates ranged from May 4 to May 30 and mean hatch date was 26, 9, and 

17 d earlier than in 2010 in the upper, middle, and lower areas, respectively (F ≥ 9.08; P ≤ 

0.0037).   

Mean hatch dates of all three species were later in the upper area than the other areas in 

2010, but in 2011 Alabama bass mean hatch date in the upper area was earlier than in both 

regulated areas and was earlier than the middle area for redbreast sunfish (Table 3-1).  Although 

the first successful hatching occurred at various times across species, areas, and years, last 

hatching of all species occurred in June in both years and at all areas.  Hatching durations ranged 

from 16 to 80 d, but were more commonly 30-50 d (Table 3-1).  Most of the extremely short or 

long durations were estimated with samples of < 25 fish.  In general, hatching durations appeared 

similar among species across years and areas (Table 3-1).  Redbreast sunfish generally hatched 
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later than the two bass species (Table 3-2).  In contrast, mean hatch dates were similar between 

the two black bass species in approximately half of the area and year comparisons.  However, 

mean hatch date of Alabama bass was 12 and 5 d earlier than redeye in bass in the middle area in 

2010 and the upper area in 2011, respectively, and 7 d later than redeye bass in the lower area in 

2011 (Table 3-2).  

 Hatch date distribution of Alabama bass in 2010 was much broader in the middle area 

than in the other areas and much broader than those in 2011 in all areas (Figure 3-5).  Alabama 

bass in the middle area in 2010 began hatching about three weeks earlier than in all other area 

and year combinations.   Successful hatching of Alabama bass generally occurred after water 

levels began to recede from early spring floods, but in 2010, hatching appeared to be disrupted in 

the middle area when a large spate of water moved through (Figure 3-5).  Hatch distributions 

were continuous and showed no interruptions in any other area or year.  Water flows were 

generally lower and more stable in 2011 compared to 2010 in all three areas (Figure 3-5).  

Similar to Alabama bass, most redeye bass hatching occurred after spring floods subsided in both 

years and in all areas; however, some redeye bass were able to successfully hatch in the midst of 

higher flows in the middle and lower areas in 2010 (Figure 3-6).   Unlike Alabama bass, redeye 

bass hatch distributions were less continuous, possibly indicating times of spawning disruption 

or lower survival of fry.  However, no obvious spates of water were associated with these gaps 

(Figure 3-6).  Like the black bass species, redbreast sunfish generally began successfully 

hatching after water levels receded, and gaps in the hatching distribution appeared to coincide 

with sharp increases in flow in the upper and lower areas in 2010 (Figure 3-7).  In 2011, water 

flows were lower and more stable during the later spawning period of redbreast sunfish 

compared to black bass, and hatching distributions were continuous in all three areas. 
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Growth 

 Mean growth rates of black bass ranged from 0.76 to 0.92 mm/d across years and areas 

during the study; whereas, mean growth rates of redbreast sunfish ranged from 0.40 to 0.62 

(Table 3-1).  In 2010, mean growth rate of Alabama bass was greater in the upper area than in 

the lower two areas, but in 2011, it was greater in the middle and upper areas than the lower area.  

In all three areas, mean growth of Alabama bass was higher in 2010 than in 2011 (F ≥ 29.04; P ≤ 

0.0001; Table 3-1).  In 2010, redeye bass mean growth was similar among areas, but in 2011 it 

was higher in the middle area than the other two areas.  Similar to Alabama bass, redeye bass 

growth was faster in 2010 than in 2011 in the upper and lower areas (F ≥ 104.56; P ≤ 0.0001), 

but was similar between years in the middle area (F = 3.46; df = 1, 28 P = 0.0732; Table 3-1).  

Mean growth of redbreast sunfish was lower in the middle area than the other two areas in 2010, 

but was lower in the middle and upper area than the lower area in 2011.  Like the other species, 

growth of redbreast sunfish was faster in 2010 than 2011 in all three areas (F ≥ 19.17; P ≤ 

0.0001).  Growth of Alabama bass was generally the fastest among the species, but was similar 

to redeye bass growth in the lower area in 2010 and the middle area in 2011 (Table 3-2).  Growth 

of redbreast sunfish was lower than either black bass species in all areas and in both years.   

 In 2010, growth rates of most Alabama bass in all areas ranged from 0.7 to 1.0 mm/d, and 

increased with hatch date in the lower area (Figure 3-8).  Similarly, growth rates of most 

Alabama bass in 2011 ranged from 0.6 to 1.0 mm/d in all areas and increased at later hatch dates 

in the lower area.  Similarly, growth rates of redeye bass ranged from 0.7 to 1.0 mm/d in 2010 

and from 0.4 to 0.8 mm/d in 2011, and slightly increased both years with hatch date only in the 

lower area (Figure 3-9).  In contrast, growth rates of redbreast sunfish ranged from 0.4 to 0.8 
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mm/d in 2010; whereas, most growth ranged from 0.3 to 0.6 mm/d in 2011, and increased at later 

hatch dates in all cases but the middle area in 2011 (Figure 3-10).   

 

Discussion 

Accurate estimates of daily growth and hatch dates depend on the assumption that growth 

rings on age-0 fish otoliths are formed as daily increments. The formation of daily growth rings 

has been validated for several centrarchid species including largemouth bass Micropterus 

salmoides (Miller and Stork 1982), smallmouth bass Micropterus dolomieu (Graham and Orth 

1987), spotted bass (DiCenzo and Bettoli 1995), and redspotted sunfish (Roberts et al. 2004).  

Glocowski (2010) likewise assumed daily ring formation for shoal bass in the Flint River. 

Although daily growth rings have not been verified for age-0 redeye bass, Alabama bass, or 

redbreast sunfish, we assumed that increments were formed at daily intervals as in other 

centrarchid species.   

Overwinter survival of age-0 fishes typically increases with body size attained before the 

first winter (Miller et al. 1988; Houde 1994; Cargnelli and Gross 1996).  Large body size may 

allow for greater foraging success and increased predator avoidance capabilities among larval 

and juvenile fishes (Miller et al.1988; Post and Evans 1989; Lundvall et al. 1999).  Hatch date is 

one factor that can affect body size of age-0 fish; early-hatching bass that hatch before their 

prey are often able to undergo an early switch to piscivory, which allows for greater growth and 

survival (Olsen 1996; Ludsin and DeVries 1997).  Temperature data reported by Irwin and 

Freeman (2002) indicated that discharges from Harris Dam created a pattern of lower water 

temperatures (minimum, maximum and average) and higher diel fluctuations on days with 

power generation than on days with no generation (generally weekends).  If this was the case in 
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2010, it did not appear to delay reproduction, as all species hatched earlier in the impacted 

areas than in the unregulated area.  In contrast, both black bass species began hatching later in 

the middle area than the upper and lower areas in 2011; also, redbreast sunfish began hatching 

on the same day in the upper and middle area.  Lower flows in the river in 2011 may have 

resulted in warmer water temperatures throughout the river, leading to more localized 

temperature impacts via hydropeaking flows in the area closest to the dam.  In general, fish of 

all three species began hatching earlier in the lowest area compared to those farther upstream, 

similar to what Sammons and Goclowski (2012) found for largemouth bass, shoal bass, and 

spotted bass in the unregulated Flint River, Georgia.  

 Extreme water level fluctuations have been known to disrupt largemouth bass spawning 

in reservoirs (Summerfelt 1975; Kohler et al. 1993).  Hatch distribution of Alabama bass in the 

middle area appeared to be disrupted by large spates of water moving through the system in 

2010, leading to a bimodal distribution.  Similar disruptions were also observed for redeye bass 

in the middle and lower areas and redbreast sunfish in the lower area.  In contrast, hatching 

distributions of all species were continuous in all areas in 2011, when flows were lower and 

stable.  In an earlier study on the Tallapoosa River, Andress (2011) observed similar spawning 

disruptions of these species due to hydropeaking operations.  Martin (2008) found individual 

redbreast sunfish abandoned their nests during hydropeaking flows, resulting in disrupted 

spawning activity.  However, our data indicated that only large flows occurring during the 

spawning season resulted in population-level impacts in hatching of these species.  Freeman et 

al. (2001) concluded that successful juvenile production of fishes in the Tallapoosa River 

largely depended upon periods of habitat stability created when low rainfall or other factors 

limited hydropeaking operations at Harris Dam.  Similarly, hatching of all three species in our 
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study was generally earlier in 2011 than in 2010 in all areas, which may have been related to 

lower and more stable flows in 2011.  

Hatch date alone may not be the only factor affecting body size of age-0 fish by the end 

of their first year.  Growth rates of age-0 fish were generally faster in later-hatched fish, 

especially for redbreast sunfish, which has also been documented by researchers studying a 

variety of species (Ludsin and DeVries 1997; Pine et al. 2000; Pine and Allen 2001; Sammons 

et al. 2001).  Fish hatching later in the season often experience warmer temperatures, more 

stable hydrology, and greater food availability, leading to faster growth.  In contrast, earlier-

hatched fish can experience less competition for food, or be able to take advantage of novel 

prey that may not be available to later-hatched fish (Sammons et al. 1999).  Regardless, earlier-

hatched fish have a longer growing season, which can lead to similar sizes attained by both 

early- and later-hatched fish by the end of their first growing season (Diana 1995).  This 

generally appears to have been the case in the Tallapoosa River, because almost no bimodal 

length frequencies were detected outside of Alabama bass in the middle area in 2010, which 

was almost certainly caused by the disruption in spawning by river flows as described above.  

Early hatching may have been disadvantageous for these species in the Tallapoosa River, 

resulting in higher mortality due to harsh environmental conditions such as spring flooding 

events and variable water temperature.  Mion et al. (1998) found that larval walleye survival 

was strongly related to discharge levels; walleye that hatched during high discharge events 

exhibited very low survival.  Successful hatching of shoal bass and spotted bass in the Flint 

River generally occurred during stable water periods after spring flooding had subsided 

(Sammons and Goclowski 2012).  Spawning biology of these species has been little studied, 

but Alabama bass and redeye bass apparently spawned in the main channel (Chapter 2) and 
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were therefore vulnerable to spates disrupting successful spawning events.  Successful 

recruitment of riverine fishes has been commonly tied to water levels, with low recruitment 

noted in years with high water events occurring during or immediately after the spawning 

period (Mallen-Cooper and Stuart 2003; Bonvechio and Allen 2005; Smith et al. 2005; 

Sammons and Goclowski 2012).  In contrast, recruitment of Alabama bass and redeye bass was 

not related to hydrology in the Tallapoosa River (Chapter 1), similar to what Sammons and 

Goclowski (2012) found for shoal bass and spotted bass in the unregulated Flint River, 

Georgia.  However, spring and summer flows in the Tallapoosa River were generally below 

average both years due to dry and drought conditions, and thus during years of extensive 

flooding water flows may exert a greater influence of hatching distributions. 

Growth of age-0 Alabama bass in the Tallapoosa River was greater than that observed in 

Lewis Smith Reservoir, Alabama (Greene and Maceina 2000), but fell into the range reported for 

other Micropertus species (Table 3-3).  Comparative daily growth rates are unavailable for 

redeye bass, but were likewise similar to those reported for other congenerics.  Daily growth 

rates of redbreast sunfish have not been reported in the literature, but were similar to what Breck 

(1993) reported for bluegill Lepomis macrochirus and lower than those reported for crappie 

Pomoxis spp. (Travnechek et al. 1996; Sammons et al. 2001).  In 2010, the mean daily growth 

rate of Alabama bass was greater in the upper area than in the impacted areas, and growth of 

redbreast sunfish was slowest in the middle area.  Slower growth at the impacted sites was 

expected due to reduced feeding opportunities, and physiological stress due to rapidly changing 

water depth, velocity, and temperature (Martin 2008) and an impoverished macro-invertebrate 

community in terms of abundance and diversity (Haxton and Findlay 2008).  However, in 2011 

growth of the black bass species was highest in the middle area; whereas, the fastest growth of 
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redbreast sunfish was observed in the lower area.  The low flows that characterized 2011 likely 

minimized the impacts of Harris dam releases on the aquatic community, as theorized by 

Freeman et al. (2001), resulting in the differences in spatial patterns in growth of these species 

observed between 2010 and 2011. 

 

Management Implications 

The USGS gauge at Horseshoe Bend (proximity of lower area) is approximately 47.5 km 

downstream of the one at Wadley, Alabama (proximity of middle area); these stations are 69.6 

and 22.1 km downstream of Harris Dam, respectively.  Although total discharge per day is 

higher in the lower area, maximum discharge after a hydro-peaking event is greater in the middle 

area than in the lower area.  Water discharged from the dam disperses into tributaries and 

attenuates as it moves downstream, causing the middle area to experience a shorter more intense 

high flow event than the lower area.  This is evident in the average maximum daily discharges, 

which are an average of 57 m3/s higher at Wadley than Horseshoe Bend.  Thus, dam operation 

results in extreme fluctuation in flow and stage in the Tallapoosa River, especially in the first 20 

km downstream of the dam, creating highly variable habitats. 

Despite the obvious differences in flow regimes, spawning and first-year growth of these 

three species showed no major differences across areas.  Only one major spawning disruption 

was noted during this study, and as would be expected, occurred in the middle area.  However, 

these species exhibited a surprising ability to successfully hatch even during sudden spates of 

water moving through the system.  However, as noted previously, both years of this study 

occurred during years of below-average annual rainfall, and flows were likewise predictably 

lower and more stable than those that would be experienced in years of average or above average 
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precipitation.  Also, all three of these species have co-evolved in lotic ecosystems, thus it should 

be expected that they are adapted to higher flows, as has been shown for other congenerics 

(Sammons and Goclowski 2012; Sammons and Earley 2013).    

However, although this study could not detect any population-level impacts of the altered 

flow regime on hatching distribution or first-year growth of these species, hydropeaking flows 

likely influenced first-year dynamics of these species to some degree.  Hatching distribution of 

all three species in 2010 (the wetter of the two years) followed a more typical pattern in the 

upper and lower areas, with a single mode and generally narrow duration, than the middle area, 

which was characterized by broader, disjointed, and bimodal distributions.  These patterns may 

indicate that the attenuated flows that characterize the lower area more closely resembles the 

upper, unregulated area, and provides better spawning conditions than the more variable flows 

experienced in the middle area.  Furthermore, although we did not record sampling effort, it was 

evident that catch rates of age-0 fish of all three species was higher in the lower and upper areas 

than in the middle area, indicating that recruitment at the population-level is likely impacted in 

the middle area.  Further research of spawning and recruitment of these species should be 

conducted in years with higher precipitation to more clearly define the effects of hydropeaking 

flows on first-year dynamics of sportfish in the Tallapoosa River.   
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Table 3-1.  Hatch dates (first, mean, and last), hatching duration (Dur), mean incremental growth 
and standard error (SE) of Alabama bass (ALB), redeye bass (REB), and redbreast sunfish (RBS) 
in three areas (UPP = upper, MID = middle, and LOW = lower) of the Tallapoosa River, 
Alabama, over two years.  Mean hatch dates and incremental growth rates with the same 
superscript were similar (Tukey’s test; P > 0.05) among areas within each year and species 
combination.   

 
Year 

 
Species 

 
Area 

 
N 

 
First 

 
Mean 

 
Last 

Dur 
(d) 

Growth 
(mm/d) 

 
SE 

2010 ALB UPP 13 June 1 June 9 b June 19 17 0.92 a 0.02 

  MID 24 April 5 May 21 a June 24 80 0.85 b 0.01 

  LOW 50 April 23 May 16 a June 1 39 0.82 b 0.02 

 REB UPP 34 May 29 June 9 c June 30 21 0.80 a 0.01 

  MID 11 May 25 June 2 b June 10 16 0.76 a 0.02 

  LOW 38 April 10 May 17 a June 2 53 0.81 a 0.01 

 RBS UPP 49 June 4 June 20 b June 29 25 0.62 a 0.01 

  MID 11 May 19 June 7 a June 27 39 0.51 b 0.02 

  LOW 42 May 15 June 9 a June 30 47 0.58 a 0.02 

          

2011 ALB UPP 78 April 26 May 14 a June 6 41 0.72 ab 0.01 

  MID 62 May 4 May 20 b June 8 35 0.74 a 0.01 

  LOW 82 April 26 May 16 b June 6 41 0.69 b 0.01 

 REB UPP 47 April 24 May 19 b June 6 43 0.63 b 0.01 

  MID 19 May 2 May 18 b June 5 34 0.70 a 0.02 

  LOW 67 April 9 May 9 a June 5 57 0.61 b 0.01 

 RBS UPP 51 May 17 May 26 a June 4 18 0.40 b 0.01 

  MID 57 May 17 May 30 b June 19 33 0.40 b 0.01 

  LOW 62 May 4 May 24 a June 14 41 0.51 a 0.01 
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Table 3-2.  Mean hatch dates of three species across three areas in two years in the Tallapoosa 
River, Alabama.  Means with same superscripts were similar (Tukey’s test P > 0.05) among 
species within each area and year. 

  UPPER MIDDLE LOWER 

Year Species Hatch Growth Hatch Growth Hatch Growth 

2010 Alabama bass June 9 a 0.92 a May 21 a 0.85 a May 16 a 0.82 a 

 redeye bass June 9 a 0.80 b June 2 b 0.76 b May 17 a 0.81 a 

 redbreast sunfish June 20 b 0.62 c June 7 b 0.51 c June 9 b 0.58 b 

        

2011 Alabama bass May 14 a 0.72 a May 20 a 0.74 a May 16 b 0.69 a 

 redeye bass May 19 b 0.63 b May 18 a 0.70 a May 9 a 0.61 b 

 redbreast sunfish May 26 c 0.40 c May 30 b 0.40 b May 24 c 0.51 c 
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Table 3-3.  Range of mean daily growth rates (mm/d) of Micropterus species reported in the 
literature. 

Species State Water Body Range Source 

Alabama Bass AL Reservoirs 0.58-0.70 Greene and Maceina 2000 

FL Largemouth 
Bass 

FL Reservoirs/Lakes 0.40-0.73 Rogers and Allen 2009 

Largemouth Bass AL Reservoirs 0.54-0.70 Greene and Maceina 2000 

  Pond 0.67 Pine et al. 2000 

 FL Reservoirs 0.59-0.82 Rogers and Allen 2009 

 GA River 0.64-0.69 Sammons and Goclowski 2012 

 IL Reservoirs 0.87-1.00 Kohler et al. 1993 

 OK Reservoir 0.80-1.14 Long et al. 2005 

 NC Reservoir 0.50-1.00 Phillips et al. 1995 

 SD Natural Lake 0.76 Phelps et al. 2003 

 TN Reservoir 0.68-0.75 Sammons et al. 1999 

Shoal Bass GA Pond 0.85 Long et al. 2005 

 GA River 0.72-0.82 Sammons and Goclowski 2012 

Smallmouth Bass SD Natural Lakes 0.56-1.56 Phelps et al. 1998 

Spotted Bass GA River 0.75-0.85 Sammons and Goclowski 2012 

 TN Reservoir 0.61-0.75 Sammons et al. 1999 
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Figure 3-1.  Map depicting the sampling locations and the USGS gaging stations in the 
Tallapoosa River watershed, Alabama. 
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Figure 3-2.  Length-frequencies (5-mm length groups) of age-0 Alabama bass collected from 
three areas of the Tallapoosaa River, Alabama, in 2010-2011. 
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Figure 3-3.  Length-frequencies (5-mm length groups) of age-0 redeye bass collected from three 
areas of the Tallapoosaa River, Alabama, in 2010-2011. 
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Figure 3-4.  Length-frequencies (5-mm length groups) of age-0 redbreast sunfish collected from 
three areas of the Tallapoosaa River, Alabama, in 2010-2011. 
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Figure 3-5.  Hatch-date distributions (bars, 5-d groups) of age-0 Alabama bass and mean daily 
discharge (lines) from three areas in the Tallapoosa River, Alabama, in 2010 and 2011. 
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Figure 3-6.  Hatch-date distributions (bars, 5-d groups) of age-0 redeye bass and mean daily 
discharge (lines) from three areas in the Tallapoosa River, Alabama, in 2010 and 2011. 
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Figure 3-7.  Hatch-date distributions (bars, 5-d groups) of age-0 redbreast sunfish and mean daily 
discharge (lines) from three areas in the Tallapoosa River, Alabama, in 2010 and 2011. 
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Figure 3-8.  Incremental growth vs hatch date for age-0 Alabama bass collected from three areas 
in the Tallapoosa River, Alabama, in 2010 and 2011.  Graphs with no regression statistics 
indicates no relation existed between hatch date and incremental growth. 
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Figure 3-9.  Incremental growth vs hatch date for age-0 redeye bass collected from three areas in 
the Tallapoosa River, Alabama, in 2010 and 2011.  Graphs with no regression statistics indicates 
no relation existed between hatch date and incremental growth. 
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Figure 3-10.  Incremental growth vs hatch date for age-0 redbreast sunfish collected from three 
areas in the Tallapoosa River, Alabama, in 2010 and 2011.  Graphs with no regression statistics 
indicates no relation existed between hatch date and incremental growth. 
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Abstract 

 A two-year electrofishing study was initiated in a 79-km section of the Tallapoosa River 
to identify an optimal standardized sampling program for four principal resident sport fish: 
Alabama bass Micropterus henshalli, channel catfish Ictalurus punctatus, redbreast sunfish 
Lepomis auritus, and redeye bass Micropterus coosae.  Fish were collected from four sites, 
which were grouped into two areas: Price Island and Wadley (Upper Area) and Germany Ferry 
and Horseshoe Bend (Lower Area).  Samples were conducted in spring (May), summer (July), 
and fall (October) in 2010 and 2011.  Two habitat types were sampled: shoal areas, 
characterized by large rock substrate and cover, shallow (< 1.5 m) water, and noticeably faster 
flows, and riverbank area, characterized by variable substrate, lower gradient, and abundant 
woody debris cover.  Riverbank collections consisted of 1-h transects along the shoreline; 
whereas, shoal habitats were sampled using 2-3, 10-min transects conducted throughout the 
habitat.  Sampling at Horseshoe Bend and Germany Ferry was conducted along two, 1-h 
riverbank transects and 3, 10-min shoal collections.  Sampling at Wadley also consisted of two 
riverbank transects but only 2, 10-min shoal collections, due to limited habitat.  Similarly, 
sampling at Price Island consisted of only one, 1-h riverbank transect and no shoal collections 
due to limited accessible habitat.  Also, the precision of 10-60-min electrofishing transect 
durations was evaluated using riverbank transects for estimating relative abundance of Alabama 
bass, redbreast sunfish, and redeye bass.   The goal of this analysis was to optimize transect 
duration so that catch rates may be estimated precisely and with the least sample effort.  A total 
of 1,240 Alabama bass, 172 channel catfish, 5,257 redbreast sunfish, and 187 redeye bass were 
collected during this study.  Mean CPE across areas, seasons, and habitats ranged from 9.5-33.6 
fish/h for Alabama bass, 0.1-8.3 fish/h for channel catfish, 28.7-139.6 fish/h for redbreast 
sunfish, and 0-2.2 fish/h for redeye bass.  Little seasonal differences were observed in catch-per-
effort (CPE) or size structure for any species, although few channel catfish were captured in 
spring.  However, flows during both years of this study were low, due to below-average annual 
precipitation, thus in normal years spring sampling is likely to be less effective due to higher 
flows.  Channel catfish CPE was higher in shoal habitat than riverbank habitat; whereas, the 
reverse was true for redeye bass.  Otherwise, little differences in CPE or size structure were 
observed among habitats.  The CPE of Alabama bass ≥ 300 mm total length (TL) was higher in 
the upper area than the lower area; whereas, overall CPE of channel catfish was higher in the 
lower area in summer and fall, which also appeared to have more channel catfish > 400 mm TL.  
However, overall CPE of all species other channel catfish was similar between areas.  Body 
condition of most species was higher in spring than the other seasons, and was generally similar 
among areas.  Mean CPE of Alabama bass, redbreast sunfish, and redeye bass in riverbank 
transects was independent of transect duration.  The variation in CPE among samples of equal 
duration increased as CPE and transect duration decreased for all three species, resulting in the 
need for more samples, especially at higher CPEs.  The total effort (i.e., time spent electrofishing 
and processing fish) needed to estimate a mean CPE with a specified precision was a function of 
transect duration and CPE.  More effort was needed as CPE decreased for most species, but the 
relation between transect duration and total effort was parabolic, especially at higher CPEs for 
Alabama bass and lower CPEs for redbreast sunfish.  A precision of within 10% of the mean 
CPE was unattainable for most species due to space and logistic considerations.  Based on the 
results of this study, it appears that fall is the optimal time to sample this section of the 
Tallapoosa River, which is historically the time of the lowest flows in southeastern rivers.  Based 
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on the results of the sample size portion of this study, the optimal transect duration for 
monitoring mean CPE of Alabama bass, redbreast sunfish, and redeye bass is likely 10 min.  At a 
precision level of 20% of the mean, the number of 10-min transects required ranged from 5-40, 
with a total sample time for each individual species of 0.82-7.16 h.  However, because all species 
would likely be collected simultaneously, the overall sample protocol should likely be a 
maximum of 40 riverbank transects of 10 min duration.  This will result in an estimated total 
sample time on the water of approximately 12 h.  Shoal habitat may be omitted from 
standardized sampling due to the limited amount of this habitat, and the lack of differences 
observed in population metrics between habitats.  Likewise, channel catfish CPE and size 
structure is unlikely to be reliably estimated using this protocol, due to the low CPE and specific 
habitat preferences of this species. 
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 Electrofishing is a widely used sampling technique to assess sportfish populations.   

Biologists charged with monitoring the status of these populations commonly use this gear in a 

boat equipped with a generator (Reynolds and Kolz 2012).  Usually these surveys are conducted 

using fixed-length or timed transects along littoral areas in lentic systems or along shorelines in 

rivers.  Typically, fisheries agencies attempt to standardize these surveys by specifying number 

and length or time of transects sampled, as well as the time of year the samples are collected 

(Miranda et al. 1996; Reynolds and Kolz 2012).  Abundance is usually indexed as catch per 

effort, where effort represents either a unit of shoreline length or a unit of time sampled (Hall 

1986; Coble 1992; Buynak and Mitchell 1993).  Time units are the most commonly used 

measure of effort in standardized electrofishing surveys due to ease of implementation (Miranda 

et al. 1996). 

 The goal of these programs is to monitor population changes over time, usually in terms 

of abundance, size structure, body condition, or age and growth (Hardin and Connor 1992; 

Vokoun et al. 2001; Zale et al. 2012).  Successful standardized sampling programs obtain 

accurate and precise estimates of population parameters with the least amount of effort (Miranda 

et al. 1996; Kershner and Marschall 1998; Brown et al. 2012).  However, a wide range of factors 

influences capture efficiency and selectivity of electrofishing, including water conductivity, 

flow, temperature, and clarity (Hill and Willis 1994; McInerny and Cross 2000; Homan and 

Barwick 2011; Reynolds and Kolz 2012).  However, fish behavior and habitat preferences also 

play a role in determining electrofishing efficacy. 

 Fish often undergo diurnal inshore/offshore movements (Sammons and Maceina 2005) 

that can result in substantial differences in abundance and size structure estimates from 

electrofishing surveys (Paragamian 1989; VanZee et al. 1996; Dumont and Dennis 1997).  Also, 
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seasonal differences in habitat use can also alter sampling efficiencies of electrofishing across 

seasons within aquatic systems (Van Horn et al. 1993; McInerny and Cross 2000; Reynolds and 

Kolz 2012).  Furthermore, behavior and habitat use varies across even closely related fish 

species, and thus when electrofishing surveys target multiple species, often multiple selective 

forces are operating upon electrofishing catch rates simultaneously (Sammons and Bettoli 1999).  

Often a balance must be struck among competing selective factors to design the most effective 

sampling program for the designated target species.  Evaluating seasonal and habitat effects on 

abundance and size structure indices is vital to create effective sampling protocols. 

 An often overlooked, but important, consideration for electrofishing surveys is the 

duration of individual samples required to maximize sampling efficiencies (Miranda et al. 1996; 

Kershner and Marschall 1998; Lapointe et al. 2006).  Due to habitat preferences, and the fact that 

nearshore habitats vary spatially, fish are not evenly distributed along shorelines of aquatic 

systems (Irwin et al. 1997; Sammons and Bettoli 1999; Bayley and Austen 2002).  Short-

duration transects typically include less habitat diversity than longer transects (Miranda et al. 

1996), requiring pre-sampling habitat mapping to be conducted and transects stratified across 

habitat types to minimize variances (Sammons and Bettoli 1999).  Therefore, longer transects 

may have greater utility for sampling agencies that do not have ready access to habitat data by 

including a greater amount of habitat diversity within each sample unit, thus ensuring that the 

transects are more homogenous (Miranda et al. 1996).  These longer transects may be able to 

more accurately estimate the true mean with lower variance than shorter transects.  However, 

short-duration transects usually capture fewer fish and require less processing time.  Thus, a 

greater number of short-duration transects may ultimately require less labor and resources than 

fewer, long-duration transects, while still providing adequate precision (Brown et al. 2012). 
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 Precision of an estimate, measured as standard error (SE), is affected by both variance 

(VAR) around the estimate and the number of samples used to generate the estimate because SE 

= √(VAR/N).  Thus, precision can be increased (i.e., SE decreased) by reducing VAR with 

longer transects, increasing the number of transects (N), or both.  Therefore, by affecting VAR, 

transect length (in terms of duration, i.e., time) influences the number of samples needed as well 

as total sampling effort, because total sampling effort is directly related to the number of samples 

taken.  Consequently, the amount of effort needed to obtain a mean with a specified precision 

may be minimized by manipulating transect duration. 

 Despite the importance that the duration of timed transects may have on estimating 

relative abundance of fishes with electrofishing, optimum sampling duration has rarely been 

evaluated for standardized sampling programs.  Miranda et al. (1996) found that short-duration 

transects generally resulted in greater total effort if largemouth bass Micropterus salmoides catch 

rate was low and travel time between transects was long in Mississippi reservoirs.  In contrast, if 

catch rate of largemouth bass was high, short-duration transects resulted in less total effort when 

travel time between sites was less than 30 min.  Long-duration samples (50-60 min) were only 

efficient if travel time between sites was long and catch rate was low.  Similarly, the minimum 

transect number required for a specified precision was lower in Ohio lakes with high catch rates 

of target species (Kershner and Marschall 1998).  Many sampling agencies have standardized the 

duration of their electrofishing transects, but the choice of this duration has normally been 

guided by convenience rather than systematic evaluations.  Careful examination of the 

relationships between transect duration and sample precision and total effort can assist fisheries 

agencies to increase the effectiveness of their sampling programs and maximize the efficiency of 

limited manpower and funding resources. 
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 Rivers are an important fishery in the state of Alabama.  Of the estimated 714,000 people 

that fished Alabama’s freshwater systems in 2006, 61% fished the rivers and streams spending 

close to $430 million.  The Alabama Department of Conservation and Natural Resources 

(ADCNR) currently has a statewide standardized sampling protocol for use on reservoirs and 

state fishing lakes; however, a similar program has not yet been developed for rivers.  Currently, 

Georgia Department of Natural Resources uses fixed, 1-h electrofishing transects to sample sport 

fish in the major rivers in Georgia; however, no formal evaluation of this sampling program has 

ever been undertaken.  Due to growing awareness of the importance of river fisheries, ADCNR 

biologists are interested in adding these fisheries to their sampling regimes.  Thus the current 

study was undertaken to design a standardized sampling scheme for sportfish in an Alabama 

river.  The objectives of this study were to 1) describe seasonal, spatial, and habitat-related 

differences in catch rates and size structure of selected sportfish species and 2) assess the 

precisions of various transect durations and estimate the optimal durations to achieve precise 

estimates of relative abundance of these species with the least sampling effort. 

 

Methods 

Study Area 

Originating in northwest Georgia, the Tallapoosa River flows 421 km southwesterly 

across east-central Alabama to its confluence with the Coosa River, forming the Alabama River.  

This research was conducted at four sites in two areas in the 79-km regulated section of river 

between Harris Dam and Lake Martin (Figure 4-1).  This portion of the river is located in the 

Piedmont Upland physiographic region of Alabama, and is characterized by a physically stable 

channel, with low-gradient habitats and silt substrate as well as high-gradient shoal habitats 
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dominated by bedrock and boulders.  The flow is highly regulated by Harris Dam, which 

normally is operated in hydro-peaking mode; water is released in pulses for 4-6 hours through 

one or two turbines (capacity of 226 m3/sec) and power generation can occur once or twice a 

day, Monday thru Friday (Irwin and Freeman 2002).  Dam operation results in extreme 

fluctuation in flow and stage, especially in the first 20 km downstream of the dam, creating 

highly variable habitats.   

 

Fish Collection and Processing 

 Target species for this study were the main resident sport fish inhabiting this part of the 

river: Alabama bass Micropterus henshalli, redeye bass M. coosae, channel catfish Ictalurus 

punctatus, and redbreast sunfish Lepomis auritus.   These fish were collected using a boat-

mounted electrofishing unit in a small (4.27 m) jonboat powered by a 25-hp motor.  Fish were 

collected from two sites within each area: Horseshoe Bend and Germany Ferry access points in 

the lower area and Wadley and Price Island access points in the upper area (Figure 4-1).  These 

sites represented the only areas accessible by electrofishing boat along the entire 79-km stretch 

and were sampled once in the spring (May), summer (July), and fall (October) of 2010 and 2011 

for a total of 6 collections. 

 Electrofishing was conducted during daytime hours and during base flows (i.e., no 

hydropeaking).  Two habitat types were sampled: shoal areas, characterized by large rock 

substrate and cover, shallow (< 1.5 m) water, and noticeably faster flows, and riverbank area, 

characterized by variable substrate, lower gradient, and abundant woody debris cover.  Each 

habitat type was sampled by moving at a steady pace downstream with continuous electrical 

current.  Riverbank collections consisted of 1-h transects.  Fish collected during each 1-h sample 
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were recorded according to whether they were caught during the first 10, 20, 30, 40, 50, or 60 

min of electrofishing: thus, each 1-h transect represented the cumulative catch of the shorter time 

blocks (Miranda et al. 1996).  Once a transect had begun, sampling was not interrupted spatially; 

however, it was interrupted at the end of each 10-min time block to process fish.  All fish 

collected were measured (Total Length [TL], mm), weighed (g) and released back into the river.  

Processing occurred > 250 m upstream of where electrofishing ceased.  Electrofishing then 

resumed for the next time block at the site of the ending of the previous time block until all six 

time blocks were finished and the transect had been completed.  On most sample dates, fish 

processing was conducted by a crew in a second boat to reduce workup time and ensure that fish 

were not sampled twice.  Shoal collections also consisted of 10-min time blocks; however, due to 

the short linear distance and greater width of this kind of habitat, 1-h transects were not possible.  

Instead, 2-3 10-min transects were taken from the same shoal, usually one on either bank and the 

last one in the middle of the habitat.  Sampling at Horseshoe Bend and Germany Ferry was 

conducted along two, 1-h riverbank transects and 3, 10-min shoal collections.  Sampling at 

Wadley also consisted of two riverbank transects but only 2, 10-min shoal collections, due to 

limited habitat.  Similarly, sampling at Price Island consisted of only one, 1-h riverbank transect 

and no shoal collections due to limited accessible habitat. 

 

Data Analyses 

Size structure, condition, relative abundance – All data were pooled across years for all the 

analyses; furthermore, data from each sampling site was pooled into area (upper or lower).  

Length frequencies were constructed for each species collected within habitat types, seasons, and 

areas.  Mean length of each species was compared between habitat types, between areas, and 
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among season using Analysis of Variance (ANOVA); significant comparisons were separated 

using Tukey’s post hoc test with Bonferroni adjustment (SAS Institute 2004).  Species 

composition was compared between habitat types within each season, pooled across areas, using 

contingency tables (chi-square test; SAS Institute 2004). 

Because Alabama bass, redbreast sunfish, and redeye bass do not currently have a 

standard weight equation available to calculate Relative Weight, condition of all species was 

assessed using the Relative Fulton Condition Factor (Kn) described by Anderson and Neumann 

(1996).  The standard weight-length equation was developed for each species using the lengths 

and weights of all fish collected during this study, pooled across years and areas.  Differences in 

Kn among species were examined across seasons using one-way ANOVAs and differences in Kn 

between areas for each species were assessed using a t-test (SAS Institute 2004).   

Relative abundance of each species was indexed by catch per effort (CPE; fish/h) from 

the electrofishing samples, using the 10-min time blocks as the sampling unit.  Catch rate of each 

species (all sizes) was compared among habitats, areas, and seasons using ANOVAs (SAS 

Institute 2004).  Furthermore, CPE of Alabama bass ≥ 300 mm TL was also compared among 

habitats, areas, and seasons using ANOVAs.  Significance of all tests was set at P = 0.05. 

Transect duration and sample size – Due to limited availability of shoal habitat in these sampling 

areas, these analyses were conducted using only riverbank transects.  These samples were 

conducted in three seasons each year and were treated as separate following Miranda et al. 

(1996); thus, six collections were available for analyses.  Mean CPE and VAR were determined 

for each time block (N = 6) in each collection (N = 6), resulting in 36 data points available for 

analyses, with each data point representing the mean or VAR of seven riverbank transects (two 

each at Horseshoe Bend, Germany Ferry, and Wadley, one at Price Island). 
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 The effects of sample duration and fish abundance or VAR of CPE were modeled with 

the least-squares regression model used by Miranda et al. (1996) to examine the effect of sample 

durations on mean and VAR of largemouth bass CPE in Mississippi reservoirs: 

  Log10VAR = b0 – b1(D) + b2(log10[CPE]);     (1) 

where VAR and CPE are as defined above, D = transect duration in h, and b0, b1, and b2 are 

regression parameters.  Residual analyses were conducted to verify suitability of the model (SAS 

Institute 2004). 

 Additionally, the effects of transect duration and fish abundance on total sampling effort 

(T, in h) was assessed with the modified model presented in Miranda et al. (1996): 

  T = N(D + W);        (2) 

where D is as defined earlier, W = time processing a sample (in h), and N = the number of 

samples needed to achieve a specified precision. 

 Note that travel between sampling sites was not included in this analysis because, unlike 

the reservoirs studied by Miranda et al. (1996), these sample sites were bounded on either end by 

impassible shoal areas, requiring that the boat be pulled out and moved by trailer to travel 

between sampling sites.  Each of these sites were > 1 h away from each other by road, thus in 

most cases one day was required to sample each site.  The only exception was Price Island and 

Wadley, which were within 30 min by road and were often done in a single day, owing to the 

fact that only one, 1-h transect was done at Price Island due to limited accessible habitat.  In 

contrast, travel time within each site to various transects was less than 10 min, due to limited 

boat-accessible habitat present.  Therefore, travel time between sites or transects was not a major 

factor determining overall sampling effort in this case.   
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 Processing time (W) is affected by the number of fish caught and the time required to 

process a fish.  Processing time in this study was estimated as: 

  W = C•D•F;         (3) 

where F = time (in h) needed to process one fish and C and D are as previously defined.  The 

estimate of F was assumed to be equal to the mean empirical value reported by Miranda et al. 

(1996), which was 26 s (0.007222 h). 

 The number of samples (N) required to achieve a specified precision may be obtained by 

first taking the antilogarithm of equation (1):  

  VAR = 10b0 • 10(b1•D) • CPEb2 • CF.      (4) 

In equation (4), CF represents a correction factor for detransforming log10(VAR) to the 

arithmetic scale and is based on the relative differences between the observed and predicted 

values of VAR from equation (1) (Sprugel 1983).  The VAR in equation (4) may be expressed 

as: 

  VAR = SE2( N).        (5) 

Substituting equation (5) into equation (4) and solving for precision yields: 

ܧܵ   ൌ 	ටଵ଴	್బ•	ଵ଴ሺౘభ•ీሻ	•	େ୔୉ౘమ	•	େ୊

ே
      (6) 

The N needed to achieve a given precision may be approximated by substituting the desired 

precision (e.g., 0.2 of the mean), using the general form p(CPE), where p = the desired 

proportion of the mean, into equation (6): 

ሻܧܲܥሺ݌   ൌ 	ටଵ଴	್బ•	ଵ଴ሺౘభ•ీሻ	•	େ୔୉ౘమ	•	େ୊

ே
      (7) 

And then rearranging to solve for N: 

  ܰ ൌ	 ଵ଴	
್బ•	ଵ଴ሺౘభ•ీሻ	•	େ୔୉ౘమ	•	େ୊

௣మ	•஼௉ாమ
       (8) 
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Combining equations (2), (3), and (8) yields 

  ܶ ൌ ሺܦ ൅ ሾܥ • ܦ	 • ሿሻܨ	 • ଵ଴	
್బ•	ଵ଴ሺౘభ•ీሻ	•	େ୔୉ౘమ	•	େ୊

௣మ	•஼௉ாమ
    (9) 

Equation (9) was used to assess the effects of sample duration and CPE on the total sampling 

time (T), and to identify sample durations that yielded the specified precision with the least total 

sampling effort.  Precision (p) was fixed at 0.1 and 0.2 of mean CPE following Miranda et al. 

(1996).  All of these analyses were conducted for Alabama bass, redbreast sunfish, and redeye 

bass.  Too few channel catfish were collected to allow for these analyses. 

 

Results 

Size Structure, Condition, and Relative Abundance 

 A total of 1,240 Alabama bass, 172 channel catfish, 5,257 redbreast sunfish, and 187 

redeye bass were collected during this study.  Species composition between samples from the 

upper and lower areas varied little in any season, with differences in percent composition < 3% 

in most cases.  However, species composition was different between riverbank habitats and shoal 

habitats in each season (Figure 4-2).  Generally, riverbank habitats contained a higher 

composition of redbreast sunfish and a lower composition of channel catfish than did shoal 

habitats (χ2 ≥ 91.14; df = 3; P < 0.0001). 

 Generally, larger Alabama bass were collected in the upper area than the lower area, 

especially in summer and fall (Figure 4-3).  Mean length of Alabama bass was greater in the 

upper area than the lower area in all three seasons (F ≥ 21.48; P < 0.0001).  Length frequencies 

indicated that spring samples in the upper area were more skewed towards fish between 200-300 

mm TL than in the other seasons, but mean lengths were similar among seasons (F = 1.16; df = 

2, 433; P = 0.3138; Figure 4-3).  In contrast, spring samples in the lower area collected more fish 
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> 300 mm TL than those in summer and fall, and mean length of the samples was highest in the 

spring, next highest in the fall, and lowest in the summer (F = 20.94; df = 2, 801; P < 0.0001).  

Across both areas, more Alabama bass < 200 mm TL were collected from riverbank transects 

than shoal transects in all three seasons (Figure 4-4), resulting in greater mean TL’s in shoal 

habitats than riverbank habitats across seasons (F = 6.34; df = 1, 1238; P = 0.0119). 

 Length frequencies of channel catfish were harder to interpret, due to low sample sizes, 

especially in the upper area.  However, in general larger fish were collected in the lower area 

than the upper area in each season (Figure 4-5), resulting in larger mean lengths (F ≥ 5.02; P ≤ 

0.0294).  Small channel catfish, approximately < age 3 fish (Chapter 1), were not well 

represented in the collections from either area in any season.  Length frequency differences 

among seasons were not interpretable in the upper area due to the aforementioned low sample 

sizes, and mean TL was similar among season (F = 1.43; df = 2, 27; P = 0.2569; Figure 4-5).  

However, more channel catfish > 400 mm TL were collected in the lower area in spring and fall 

compared to summer, and mean TL was lower in the summer than in the other seasons (F = 6.69; 

df = 2, 139; P = 0.0017).  Length frequencies were hard to interpret between habitat types in each 

season (Figure 4-6).  Mean TL was similar between habitats in spring and summer (F ≥ 2.99; P ≤ 

0.0900), but greater in riverbank habitats than shoal habitats in fall (F = 8.96; df = 1, 51; P = 

0.0042). 

 In contrast, sample sizes for redbreast sunfish length frequencies were extremely high, 

especially in the lower area.  Length frequencies of this species in the upper area were similar 

between spring and summer; however, in the lower area more fish < 80 mm TL were collected in 

summer than in spring (Figure 4-7).  In both areas, length frequencies were noticeably shifted 

towards larger fish in the fall compared to the other seasons, and mean TL was greater in the fall 
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than in the other seasons in both areas (F ≥ 33.91; P < 0.0001).  Also, length frequencies were 

very similar between areas in each season, and mean TL was similar in the spring (F = 1.47; df = 

1, 1823; P = 0.2251; Figure 4-7).  Mean TL was higher in the upper area than the lower area in 

both summer and fall (F ≥ 6.64; P=< 0.0100); however, the difference was slight (4-5 mm) and 

likely biologically insignificant.  Unlike the seasonal and area comparisons, redbreast sunfish 

length frequencies across both areas were skewed towards larger fish in shoal habitat compared 

to riverbank habitat, and this was noticeable in all three seasons (Figure 4-8).  Likewise, mean 

TL of these samples was greater in shoal habitat than in riverbank habitat across seasons (F = 

122.47; df = 1, 5,254; P < 0.0001), and unlike the between area comparisons, these differences 

were 15-25 mm TL. 

 Like channel catfish, redeye bass length frequencies suffered from low sample sizes, 

making them hard to interpret.  Spring samples in both areas collected more fish ≤ 100 mm TL 

than did the other samples; whereas, fish > 200 mm appeared to be more commonly collected in 

fall, especially in the lower area (Figure 4-9).  Mean total lengths were greater in fall and least in 

the summer, with spring being intermediate in the upper area (F = 6.07; df = 2, 78; P = 0.0036); 

however, mean lengths were similar among seasons in the lower area (F = 2.88; df = 2, 103; P = 

0.0606).  Mean TL was similar between areas in each season (F ≤ 2.44; P ≥ 0.1225); however, 

more fish 200-250 mm TL appeared to have been caught in the upper than lower area in each 

season and most of the fish ≥ 300 mm TL were collected in the lower area (Figure 4-9).  Most 

redeye bass were collected in riverbank habitats, thus comparison of size structure among 

habitats was difficult (Figure 4-10).  However, few fish < 150 mm TL were collected from shoal 

habitats, and mean TL across seasons was greater in shoal habitats than in riverbank habitats (F = 

12.43; df = 1, 185; P = 0.0005). 
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 Due to an interaction between season and area, condition of Alabama bass had to be 

analyzed separately among areas and season.  Condition of Alabama bass was greater in the 

spring and fall than the summer in the upper area (F = 8.40; df = 2, 335; P = 0.0003), but was 

higher in spring and summer than fall in the lower area (F = 7.55; df = 2, 474; P = 0.0006; Table 

4-1).  Channel catfish condition was higher in the spring than in the summer or fall (F = 6.00; df 

= 2, 159; P = 0.0031)  Similarly, condition of redbreast sunfish was highest in the spring, next 

highest in the summer, and lowest in the fall (F = 156.20; df = 2, 4,164; P < 0.0001), and redeye 

bass condition was highest in the spring and lowest in the summer (F = 4.09; df = 2, 133; P = 

0.0188; Table 4-1).  Condition of Alabama bass was higher in the upper area than the lower area 

in spring and fall (|t| ≥ 3.89; P = 0.0001), but was similar between areas in the summer (t = 1.11; 

df = 1.11; P = 0.2667; Table 4-2).  Condition of channel catfish and redeye bass across all 

seasons was similar between areas (|t| ≤ 0.76; P ≥ 0.4542; Table 4-2).  Redbreast sunfish 

condition was higher in the upper area than the lower area across seasons (|t| = 2.15; df = 3,972; 

P = 0.0314), but the difference was small (0.01) and likely biologically insignificant (Table 4-2). 

 During the entire study, and across years, areas, seasons, and habitats, mean CPE of 

Alabama bass was 17.8 fish/h (0.02 SE), mean CPE of channel catfish was 1.1 fish/h (0.03 SE), 

mean CPE of redbreast sunfish was 77.4 fish/h (0.02 SE), and mean CPE of redeye bass was 1.5 

fish/h (0.03 SE).  Mean CPE of Alabama bass ranged from 9.5-33.6 fish/h across areas, seasons, 

and habitats and was usually comparable between riverbank and shoal habitats in most seasons 

and areas, with the exception of summer in the upper area, when mean CPE in riverbank 

transects was approximately twice that of shoal transects, and fall in the upper area, when the 

reverse was true (Table 4-3).  Mean CPE of redeye bass ranged from 0-2.2 fish/h across areas, 

seasons, and habitats, but was always lower in shoal habitats than in riverbank habitats (Table 4-
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3).  Across seasons, mean CPE of Alabama bass was similar between habitats and areas (F ≤ 

0.24; P ≥ 0.6250; Figure 4-11); whereas, mean CPE of redeye bass was more than double in 

riverbank habitats compared to shoal habitats (F = 6.94; df = 1, 288; P = 0.0089) but was similar 

between areas (F = 0.87; df = 1, 288; P = 0.3507; Figure 4-11).  In contrast, across habitats and 

areas mean CPE of both species was similar among seasons (F ≤ 2.89; P ≥ 0.0573; Figure 4-11).  

Mean CPE of Alabama bass ≥ 300 mm TL ranged from 0.6-7.3 fish/h across areas, seasons, and 

habitats and was similar between habitats and seasons (F ≤ 1.07; P ≥ 0.3429), but was higher in 

the upper (6.0 fish/h) than the lower (1.6 fish/h) area (F = 4.19; df = 1, 288; P = 0.0415). 

 Mean CPE of channel catfish ranged from 0.1-8.3 fish/h across areas, seasons, and 

habitats, but was usually much higher in shoal habitats than riverbank habitats in most seasons 

and areas (Table 4-4).  Mean CPE of channel catfish was similar between the upper and lower 

areas in spring (F = 0.12; df = 1, 98; P = 0.7302), but was higher in the lower area than the upper 

area in summer and fall (F ≥ 11.88; P ≤ 0.0008; Table 4-4).  Across areas and habitats, channel 

catfish CPE was similar among seasons (F = 2.22; df = 2, 297; P = 0.1109), but was more than 

seven-fold higher in shoal habitats (5.4 fish/h) than riverbank habitats (0.7 fish/h) across areas 

and seasons (F = 74.18; df = 1, 298; P < 0.0001).  Redbreast sunfish CPE ranged from 28.7-

139.6 fish/h across areas, seasons, and habitats (Table4-4).  Mean CPE was similar among areas 

(F = 2.05; df = 1, 298; P = 0.1537) and in riverbank habitats was higher in summer and spring 

than in fall (F = 17.07; df = 2, 249; P < 0.0001) and in shoal habitats was higher in summer than 

in spring and fall (F = 4.89; df = 2, 45; P = 0.0120).  Redbreast sunfish CPE was higher in 

riverbank habitats than shoal habitats in spring and summer (F ≥ 12.01; P ≤ 0.0008) but was 

similar between habitats in fall (F = 1.33; df = 1, 98; P = 0.2508). 
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 Transect Duration and Sample Size 

 Mean CPE of Alabama bass in riverbank transects ranged from 12.9-42.0 fish/h.  Also, 

CPE was independent of transect duration, as evidenced by the general lack of slope in the 

relations between duration and CPE (r2 = 0.00; P = 0.9409; Figure 4-12).  This independence 

suggests that mean CPE of Alabama bass may be estimated with any transect duration in the 10-

60-min range.  Variances of CPE increased with CPE and decreased with transect duration 

(Figure 4-12), and the relation among these three variables was described by: 

  Log10(VAR) = -1.721 – 0.767(D) + 3.023(log10[CPE]).   (10) 

The r2 for this equation was 0.72 and the model adequately predicted the variance among 

samples (Figure 4-13).  The slopes of D (SE = 0.163) and CPE (SE = 0.350) were different from 

zero, indicating that both variables accounted for residual variation in VAR.  Similar to VAR, 

coefficients of variation (CV) generally decreased as sample duration and CPE increased (Figure 

4-12).   

 Mean CPE of redbreast sunfish in riverbank transects ranged 56.3-156.0 fish/h.  Similar 

to Alabama bass, CPE was independent of transect duration (r2 = 0.00; P = 0.8727; Figure 4-14), 

suggesting that mean CPE may be estimated with any duration in the 10-60 min range.  In 

contrast to Alabama bass, VAR and CVs were less affected by CPE and transect duration.  The 

relations between VAR and CPE and D were described by: 

Log10(VAR) = 2.853 – 0.424(D) + 0.414(log10[CPE]).   (11) 

The r2 for this equation was 0.38.  Despite this, the model appeared to predict the variance 

among samples adequately, except for higher variances (Figure 4-13).  The slope of D (SE = 

0.095) was different from zero, but the slope of CPE (SE = 0.210) was not, indicating that D was 

more important than CPE when accounting for residual variation in VAR. 
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 Mean CPE of redeye bass in riverbank transects ranged from 0.9-7.7 fish/h.  Similar to 

the other species, CPE was independent of transect duration (r2 = 0.00; P = 0.7535; Figure 4-15), 

suggesting that mean CPE of redeye bass may be estimated with any transect duration in the 10-

60-min range; however, estimates of mean CPE were more variable at durations of 10 and 20 

min compared to longer ones.  Similar to redbreast sunfish, VAR and CVs were less affected by 

CPE and transect duration (Figure 4-14), and the relation among these three variables was 

described by: 

  Log10(VAR) = 0.431 – 0.682(D) + 1.833(log10[CPE]).   (12) 

The r2 for this equation was 0.72 and the model adequately predicted the variance among 

samples (Figure 4-13).  The slopes of D (SE = 0.130) and CPE (SE = 0.204) were different from 

zero, indicating that both variables accounted for residual variation in VAR.   

 The number of samples required to achieve a given precision generally decreased as 

transect duration increased for all three species (Figure 4-16).  However, when mean CPE of 

Alabama bass was low, transect duration had little effect on the number of samples needed, but 

as CPE increased, the effect of duration on number of samples needed became more important.  

The number of samples needed to achieve a precision of 0.2 of the mean ranged from 1 when 

sample duration was 60 min and CPE was 10 fish/h, to about 43 when sample duration was 10 

min and CPE was 90 fish/h (Figure 4-16).  When desired precision was set at 0.1 of the mean, 

the number of samples required to achieve that precision roughly quadrupled, but the patterns of 

the relation among duration, CPE, and number of samples needed remained the same.  

Regardless of transect duration or precision, the number of samples needed increased roughly an 

order of magnitude when CPE increased from 10 to 90 fish/h (Figure 4-16). 
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 The relation between transect duration and the number of samples required to achieve a 

given precision for redbreast sunfish and redeye bass were similar to those described for 

Alabama bass (Figure 4-16).  However, unlike Alabama bass, the number of samples needed 

decreased as CPE increased at all transect durations and both levels of precision.  For redbreast 

sunfish, the number of samples needed to achieve a precision of 0.2 of the mean ranged from 6 

when CPE was 90 fish/h and transect duration was 60 min, to about 421 when CPE was 10 fish/h 

and transect duration was 10 min (Figure 4-16).  The number of samples needed for redeye bass 

to achieve that same precision ranged from about 8 when CPE was 90 fish/h and duration was 60 

min, to about 40 when CPE was 10 fish/h and duration was 10 min.  Similar to Alabama bass, 

the number of samples required to achieve a precision of 0.1 for both species roughly 

quadrupled, but the patterns of the relation among duration, CPE, and number of samples needed 

remained the same (Figure 4-16).  Also, regardless of transect duration or precision, the number 

of samples needed decreased roughly 30-fold for redbreast sunfish and by 150% for redeye bass 

when CPE increased from 10 to 90 fish/h. 

 The total effort required to estimate a mean with specified precision varied with transect 

duration, CPE, and desired precision for all three species (Figure 4-17).  For Alabama bass, more 

time was needed as CPE increased, but transect duration has little effect on total effort unless 

CPE was > 30 fish/h.  The opposite situation existed for redbreast sunfish, where more time was 

required as CPE decreased, and when CPE > 30, transect duration had little effect on total 

sample effort (Figure 4-17).  For redeye bass, the relation between transect duration and total 

effort was parabolic.  The peak of the parabola identified the duration at which the most 

sampling effort was needed.  As CPE increased, the total sampling effort decreased at all transect 
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durations (Figure 4-17).  For all species, considerably more sampling time was needed to 

estimate the mean at 0.1 precision vs 0.2 precision at any given transect duration and CPE. 

 

Sampling Implications 

 Shoal habitat in this section of the Tallapoosa River was relatively limited and mostly 

inaccessible to electrofishing boats.  Fortunately, there appeared to be little difference in samples 

between the two habitats, except for channel catfish, which clearly showed an affinity to shoal 

habitat in this section of river.  Jordan et al. (2004) found that channel catfish in the Hudson 

River were associated with offshore shoal habitats; however, other studies have found them in 

complex habitats (e.g., woody debris) in areas with below average current (Kelsch and Wendel 

2004), which appears to be the case in many Georgia rivers (J. Evans, Georgia Department of 

Natural Resources, personal communication).  Also, channel catfish habitat preferences have 

been found to vary ontogenetically and within areas of rivers (Irwin et al. 1999; Jordan et al. 

2004), thus results from this study may not be applicable to other areas of the Tallapoosa River.  

In any case, catch rates of the other species were similar between shoal and riverbank habitats, or 

greater in riverbank habitats, and for any future monitoring work, shoal transects could probably 

be omitted without noticeable bias. 

 Although mean CPE was usually similar, most species showed significant differences in 

population metrics between the upper and lower areas.  The upper area appeared to be dominated 

by larger specimens of Alabama bass, and the lower area had more large (> 400 mm TL) channel 

catfish; whereas, size structure of redeye bass and redbreast sunfish appeared more similar 

between areas.  There was an obvious lack of channel catfish in the upper area compared to the 

lower area.  In contrast, redeye bass appeared to be more abundant in the lower area, particularly 
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at the Horseshoe Bend site.  Little is known about the habitat requirements of redeye bass, but 

based on our telemetry study (Chapter 2), they appear to be strongly associated with rock 

substrate.  Interestingly, the upper two sites appeared to be more dominated by rocky substrate 

than the lower two sites, yet CPE of redeye bass was similar between the upper and lower areas.  

However, the upper area is subject to much greater flow variation due to hydropeaking 

operations from Harris Dam than the lower area, which may have differential effects on 

recruitment of this species (Chapter 3).  Also, water clarity in the upper area was approximately 

double that of the lower area, likely due to the inflow of various tributary streams between the 

two areas.  Water transparency is often inversely related to catchability of fishes by 

electrofishing due to either deeper depth distribution of fishes or enhanced ability to avoid the 

gear in clearer water (Dumont and Dennis 1997; McInerny and Cross 2000; Reynolds and Kolz 

2012).  Thus catchability of fishes is likely different between the upper and lower area, possibly 

affecting the reliability of metrics derived from each area.  However, it is worth noting that CPE 

was similar between areas for all species but channel catfish and CPE of Alabama bass > 300 

mm TL was higher in the upper area than in the lower area, which is contrary to expectations if 

higher water clarity was affecting electrofishing catchability to a large degree (Dumont and 

Dennis 1997; McInerny and Cross 2000; Reynolds and Kolz 2012). 

 There were surprisingly few seasonal differences in size structure or abundance data for 

most species.  Size structure of Alabama bass in the lower area appeared to be more skewed 

towards larger fish in the spring than the other seasons, but no similar effect was detected in the 

upper area.  Redeye bass and redbreast sunfish size structure was not markedly different across 

seasons, and the greatest number of channel catfish > 400 mm was collected in the fall.  Also, 

CPE of these species was either similar across seasons or lowest in the spring, contrary to what 
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has been found in reservoirs and natural lakes (Dumont and Dennis 1997; Sammons and Bettoli 

1999; McInerny and Cross 2000; Shoenebeck and Hansen 2005).  Both years of this study 

occurred in below-average years of precipitation, thus water levels and flows were extremely 

low.  All samples were taken during base flows (i.e., no hydropeaking flows were present) 

because river stage and electrofishing catch rates are typically inversely related (Pierce et al. 

1985; Homan and Barwick 2011).  Flows in southeastern rivers are typically highest in the spring 

and lowest in the summer and early fall, matching annual precipitation patterns.  If this study was 

done during normal precipitation and discharge patterns, flows during the spring samples would 

likely have been much higher, possibly leading to greater seasonal effects on CPE and size 

structure than what was observed.  Thus, future monitoring efforts should probably be conducted 

in summer or fall to increase the likelihood of low river flows, which will enhance the logistics 

of such sampling. 

 Mean CPE did not change with sampling durations of 10-60 minutes for Alabama bass or 

redbreast sunfish, meaning that any duration within this range should be suitable for estimating 

relative abundance of these species in the Tallapoosa River.  However, redeye bass mean CPE 

was highly variable with 10-min and 20-min transects, which may indicate that longer durations 

may be necessary to accurately estimate relative abundance of this species.  Generally, VAR of 

catch was inversely related to transect duration for all three species, especially with 10-min 

durations, which requires that a larger number of transects must be used to achieve a given 

precision when the durations are short.   

Although a larger number of samples were required when durations were short for all 

species, usually short-duration transects required less total sampling effort.  Greater efficiency of 

small sampling units over larger ones has been demonstrated by other studies.  Downing and 
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Anderson (1985) reported that using many small quadrants to estimate biomass of submersed 

aquatic vegetation can result in up to 300% less total sampling time.  Miranda et al. (1996) 

demonstrated that the total time spent sampling Mississippi reservoirs was less using short-

duration electrofishing transects when travel time between transects was less than 30 min.  

However, sample duration should be long enough to minimize the number of null (zero) catches 

of the target species, otherwise longer samples will minimize variance (Paller 1995; Lapointe et 

al. 2006). 

Variance of electrofishing CPE is affected by many factors, many of which were not 

measured during this study.  Higher fish densities will increase variance of CPE, as documented 

in this study.  However, Kershner and Marschall (1998) used a simulation model to predict that 

the minimum samples needed to estimate fish density in Ohio reservoirs varied inversely with 

density, likely due to less variable catches.  In rivers, flow is an important factor influencing 

variability of electrofishing catch, as described above.  Also, the degree of habitat heterogeneity 

has been shown to greatly influence CPE and variance in a variety of systems (Angermeier and 

Smoger 1994; Kershner and Marschall 1998; Van Liefferinge et al. 2010).  Systems with greater 

habitat diversity or more patchy distribution of suitable habitats for the target species will likely 

yield replicate samples with higher variability, resulting in a greater number (or longer duration) 

of samples required to achieve the desired precision (Miranda et al. 1996).  This can be 

especially important when surveys are designed to sample numerous target species that may not 

have similar habitat preferences (Sammons and Bettoli 1999).  Other than channel catfish, the 

species chosen for this study appeared to be found in the same general vicinity, and while 

microhabitat preferences are undoubtedly different among these species, the shortest duration 

transect examined during the study was likely still long enough to encounter these species on a 
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fairly regular basis, thus limiting variability among replicates.  Also, the riverbank habitats along 

this reach of the Tallapoosa River were fairly homogenous, with mixed substrates, low flows, 

and regularly-spaced clumps of woody debris.  Thus the results of this study may not be 

applicable in systems with higher habitat heterogeneity. 

A precision of 10% of the mean was likely unattainable for most species.  Required total 

electrofishing time at the observed mean CPEs ranged from 9.3-15.5 h for Alabama bass, 12.8-

33.3 h for redbreast sunfish, and 26.7-48.6 h for redeye bass.  This study was conducted using 7, 

1-h transects and used much of the available sampling area in the upper area.  If significant 

additional sampling was required, it would have to be conducted mostly in the lower area, which 

may bias results.  A reasonable sampling protocol to obtain estimates within 10% of the true 

mean would only be possible for Alabama bass, using 10-min transects (9.3 h of sampling) 

evenly stratified over the four sampling sites.  However, it is worth noting that precision within 

10% of the true mean is extremely precise, and likely unnecessary for most management 

decisions and actions. 

When estimating total sampling effort, travel time to and from the access point was not 

considered.  This section of the Tallapoosa River has only four possible access points where an 

electrofishing boat can be used, and only two of them (both lower area sites) are public.  Thus, 

any sampling protocol must be conducted using only these four sites.  Only two of the four sites 

are located within 30 minutes of each other (Price Island and Wadley).  Thus, if all four sites are 

used, sampling will likely take a minimum of three days to complete: one day each at Horseshoe 

Bend and Germany Ferry, and one day at Wadley.  Price Island has only enough riverbank 

habitat to support a maximum of 1 h of electrofishing, and thus can usually be sampled along 

with Wadley in a single day.  Thus the goal of minimizing total sampling time in this study was 
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limited to actual time on the water and assumed that sampling would occur over at least 3 and no 

more than 4 days. 

 

Sampling Recommendations 

 Based on the results of this study, it appears that fall is the optimal time to sample this 

section of the Tallapoosa River.  This is historically the time of the lowest flows in southeastern 

rivers, and low and stable flows are important for optimal electrofishing catch rates (Pierce et al. 

1985; Homan and Barwick 2011).  Because this section of the Tallapoosa River is regulated, 

operation of Harris Dam is also a factor controlling water flows.  Early fall is a time of low 

precipitation and hydropeaking operation is minimal until the fall drawdown of Lake Wedowee 

occurs in late fall (Freeman et al. 2001).  However, seasonal CPE and size structure analyses 

revealed little seasonal changes, thus sampling in any season is likely to achieve similar results, 

assuming river flows are low and stable enough to permit effective sampling. 

 Both the upper and lower areas should be included in any sampling effort; however, shoal 

habitat in all areas can likely be omitted for standardized sampling.  Shoal habitat only appeared 

to be important for channel catfish, and if collection of this species is important, than directed 

sampling for this species only should be conducted in shoals.  However, shoal habitat is more 

heterogeneous than riverbank habitats, and thus should require more replicates to achieve an 

acceptable level of precision.  However, shoal habitat that is accessible by electrofishing boats is 

extremely limited in this section of the Tallapoosa and therefore finding enough area to support 

the required number of transects is unlikely.  The end result of including shoal habitat in a 

standardized sampling program will likely be increased variability and lessened ability to detect 

differences. 
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 Based on the results of the sample size portion of this study, a precision of within 10% of 

the mean CPE was unattainable for most species due to space and logistic considerations.  The 

optimal transect duration for monitoring mean CPE of Alabama bass, redbreast sunfish, and 

redeye bass is likely 10 min (Table 4-5).  At a precision level of 20% of the mean, the number of 

samples required ranged from 5-40, with a total sample time for each individual species of 0.82-

7.16 h.  However, because all species will be collected simultaneously, the overall sample 

protocol should likely be a maximum of 40 riverbank transects of 10 min duration.  This will 

result in an estimated total sample time on the water of approximately 12 h (Table 4-5).  These 

transects should be stratified as evenly as possible between areas and among all four sites.  A 

suggested allocation of transects is as follows: 12 transects each at Horseshoe Bend, Germany 

Ferry, and Wadley, and the remaining 4 at Price Island.  Alternatively, 16 transects may be 

conducted at Wadley and Price Island be omitted altogether due to its proximity (and likely 

similarity) to Wadley.  Note that redeye bass is driving the majority of this sampling 

requirement, likely due to lower abundance and more restricted habitat preference.  If only 

Alabama bass and redbreast sunfish are sampled, the number of transects could be lowered 

dramatically (Table 4-5).   

However, enough electrofishing time should be allocated in order to collect enough fish 

to accurately estimate size structure of the population, especially for Alabama bass.  Overall CPE 

of Alabama bass was approximately 18 fish/h, which is rather low.  Additionally, CPE of 

Alabama bass ≥ 300 mm TL ranged from 0.6-7.3 fish/h.  Voukon et al. (2001) used computer 

models to show that similarity of sample length frequencies to a reference length frequency 

followed a negative exponential distribution and stated that 300-400 individuals were necessary 

to accurately estimate length frequency of fish.  This number is not attainable for black bass 



 

145 
 

species in this section of the Tallapoosa River without an excessive amount of sampling, but 

samples with < 100 fish will not likely provide accurate estimates of size structure. 
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Table 4-1.  Mean relative condition factors (Kn) of four fish species collected from two areas in 
three seasons from the Tallapoosa River, Alabama, in 2010-2011.  Means with the same letter 
were similar among seasons (Tukey’s Test, P ≥ 0.05).  Alabama bass condition was tested 
separately within each area due to interactions between season and area. 

  Season 

Species Area Spring Summer Fall 

Alabama bass Upper 1.05a 0.98b 1.02a 

 Lower 1.00a 1.00a 0.96b 

Channel catfish Both 0.94a 0.84b 0.82b 

Redbreast sunfish Both 1.09a 1.01b 0.92c 

Redeye bass Both 1.06a 0.97b 0.99ab 
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Table 4-2.  Mean relative condition factors (Kn) of four fish species collected from two areas in 
three seasons from the Tallapoosa River, Alabama, in 2010-2011.  Seasons followed by an 
asterisk denote significant difference in condition between areas (T-test, P < 0.05).  Alabama 
bass condition was tested separately within each season due to interactions between seasons and 
areas. 

  Area 

Species Season Upper Lower 

Alabama bass Spring* 1.05 1.00 

 Summer 0.98 0.99 

 Fall* 1.02 0.96 

Channel catfish All 0.87 0.87 

Redbreast sunfish All* 1.02 1.01 

Redeye bass All 1.01 0.99 
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Table 4-3.  Mean catch per effort (CPE; fish/h) and standard error (SE) of Alabama bass (ALB) 
and redeye bass (REB) from two areas in the Tallapoosa River sampled in three seasons from 
two habitats in 2010 and 2011.  N denotes number of 10-min transects sampled in each season, 
area, and habitat combination. 

Species Season Area Habitat N Mean CPE SE 

ALB Spring Upper Riverbank 36 15.59 0.06 

   Shoal 4 13.80 0.11 

  Lower Riverbank 48 12.19 0.07 

   Shoal 12 10.37 0.16 

 Summer Upper Riverbank 36 19.55 0.06 

   Shoal 4 9.49 0.11 

  Lower Riverbank 48 26.76 0.05 

   Shoal 12 25.43 0.06 

 Fall Upper Riverbank 36 15.13 0.07 

   Shoal 4 33.59 0.10 

  Lower Riverbank 48 20.30 0.05 

   Shoal 12 19.66 0.18 

REB Spring Upper Riverbank 36 1.27 0.08 

   Shoal 4 0.00 0.00 

  Lower Riverbank 48 1.75 0.07 

   Shoal 12 0.18 0.07 

 Summer Upper Riverbank 36 1.54 0.08 

   Shoal 4 0.00 0.00 

  Lower Riverbank 48 2.02 0.07 

   Shoal 12 1.63 0.15 

 Fall Upper Riverbank 36 2.22 0.09 

   Shoal 4 1.47 0.39 

  Lower Riverbank 48 1.47 0.07 

   Shoal 12 1.19 0.15 
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Table 4-4.  Mean catch per effort (CPE; fish/hr) and standard error (SE) of channel catfish (CCF) 
and redbreast sunfish (RBS) from two areas in the Tallapoosa River sampled in three seasons 
from two habitats in 2010 and 2011.  N denotes number of 10-min transects sampled in each 
season, area, and habitat combination. 

Species Season Area Habitat N Mean CPE SE 

CCF Spring Upper Riverbank 36 0.54 0.07 

   Shoal 4 5.45 0.28 

  Lower Riverbank 48 0.29 0.04 

   Shoal 12 8.33 0.15 

 Summer Upper Riverbank 36 0.43 0.06 

   Shoal 4 0.63 0.21 

  Lower Riverbank 48 1.91 0.07 

   Shoal 12 6.87 0.17 

 Fall Upper Riverbank 36 0.06 0.02 

   Shoal 4 3.30 0.21 

  Lower Riverbank 48 0.99 0.07 

   Shoal 12 5.29 0.19 

RBS Spring Upper Riverbank 36 83.93 0.04 

   Shoal 4 28.66 0.21 

  Lower Riverbank 48 98.57 0.08 

   Shoal 12 37.72 0.08 

 Summer Upper Riverbank 36 106.76 0.04 

   Shoal 4 69.13 0.09 

  Lower Riverbank 48 139.59 0.03 

   Shoal 12 74.25 0.06 

 Fall Upper Riverbank 36 41.64 0.08 

   Shoal 4 81.92 0.12 

  Lower Riverbank 48 66.03 0.07 

   Shoal 12 29.91 0.11 
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Table 4-5.  Recommended number and length of electrofishing transects at a desired precision of 
20% of the mean CPE (P = 0.2) for an optimized sampling protocol for Alabama bass, redbreast 
sunfish, and redeye bass on the Tallapoosa River, Alabama.  Mean CPE denotes the closest 
modeled CPE in the analyses to the observed mean CPE in all riverbank transects across seasons 
and areas.  Combined denotes the optimized sampling effort for all three species combined, using 
the common transect duration and the highest number of samples required to estimate the mean 
of the target species individually. 

 
Species 

Mean CPE 
(fish/h) 

Duration 
(min) 

 
Number 

Total Sampling Time 
(h) 

Alabama bass 30 10 5 0.82 

Redbreast sunfish 70 10 19 4.84 

Redeye bass 10 10 40 7.16 

Combined 110 10 40 11.99 
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Figure 4-1.  Map of the study sites in the Tallapoosa River, Alabama, where fish were collected 
using electrofishing in 2010 and 2011.  Price Island and Wadley were in the upper area, 
Germany Ferry and Horseshoe Bend constituted the lower area. 



 

152 
 

 

ALB CCF RBS REB

Pe
rc

en
t

0

20

40

60

80

100

RIVERBANK
SHOAL

SPRING
N = 2,252

ALB CCF RBS REB

Pe
rc

en
t

0

20

40

60

80

100

RIVERBANK
SHOAL

ALB CCF RBS REB

Pe
rc

en
t

0

20

40

60

80

100

RIVERBANK
SHOAL

SUMMER
N = 2,809

FALL
N = 1,795

 
 
Figure 4-2.  Species composition (ALB = Alabama bass, CCF = channel catfish, RBS = 
redbreast sunfish, REB = redeye bass) between two habitats sampled by electrofishing in the 
Tallapoosa River, Alabama, over three seasons.  Samples were pooled across areas and years. 
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Figure 4-3.  Length frequencies (25-mm length groups) and mean total length (TL) of Alabama 
bass collected in three seasons from two areas in the Tallapoosa River, Alabama, 2010-2011. 
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Figure 4-4.  Length frequencies (25-mm length groups) and mean total length (TL) of Alabama 
bass collected in three seasons from two habitats in the Tallapoosa River, Alabama, 2010-2011. 
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Figure 4-5.  Length frequencies (25-mm length groups) and mean total length (TL) of channel 
catfish collected in three seasons from two areas in the Tallapoosa River, Alabama, 2010-2011. 
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Figure 4-6.  Length frequencies (25-mm length groups) and mean total length (TL) of channel 
catfish collected in three seasons from two habitats in the Tallapoosa River, Alabama, 2010-
2011. 
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Figure 4-7.  Length frequencies (10-mm length groups) and mean total length (TL) of redbreast 
sunfish collected in three seasons from two areas in the Tallapoosa River, Alabama, 2010-2011. 
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Figure 4-8.  Length frequencies (10-mm length groups) and mean total length (TL) of redbreast 
sunfish collected in three seasons from two habitats in the Tallapoosa River, Alabama, 2010-
2011. 
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Figure 4-9.  Length frequencies (25-mm length groups) and mean total length (TL) of redeye 
bass collected in three seasons from two areas in the Tallapoosa River, Alabama, 2010-2011. 
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Figure 4-10.  Length frequencies (25-mm length groups) and mean total length (TL) of redeye 
bass collected in three seasons from two areas in the Tallapoosa River, Alabama, 2010-2011. 
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Figure 4-11.  Mean catch rates of Alabama bass and redeye bass from two habitats, two areas, 
and three seasons in the Tallapoosa River, Alabama, in 2010 and 2011.  Means with the same 
letter were similar (Tukey’s Test, P ≥ 0.05). 
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Figure 4-12.  Relations between transect duration and mean catch, variance of catch, and 
coefficient of variation of catch for Alabama bass in riverbank habitat in the Tallapoosa River, 
Alabama.  Seasonal collections are identified by unique markers (spring = dashed line and 
circles; solid line and triangles = summer; dotted line and squares = fall).  Each point was 
estimated with 7 riverbank samples. 
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Figure 4-13.  Relations between observed variance of catch per hour (log10-transformed) of three 
species of fish and the variance predicted by the models presented in this study. 
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Figure 4-14.  Relations between transect duration and mean catch, variance of catch, and 
coefficient of variation of catch for redbreast sunfish in riverbank habitat in the Tallapoosa 
River, Alabama.  Seasonal collections are identified by unique markers (spring = dashed line and 
circles; solid line and triangles = summer; dotted line and squares = fall).  Each point was 
estimated with 7 riverbank samples. 
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Figure 4-15.  Relations between transect duration and mean catch, variance of catch, and 
coefficient of variation of catch for redbreast sunfish in riverbank habitat in the Tallapoosa 
River, Alabama.  Seasonal collections are identified by unique markers (spring = dashed line and 
circles; solid line and triangles = summer; dotted line and squares = fall).  Each point was 
estimated with 7 riverbank samples. 
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Figure 4-16.  Relations between transect duration and number of samples needed to achieve 
precisions (P) equal to 0.1 or 0.2 mean catch per hour, at catch per hour values of 10 to 90 
(curves) for three species collected from riverbank habitat in the Tallapoosa River, Alabama.  
Observed range of mean catch per hour (MCPE) is given for each species. 
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Figure 4-17.  Relations between transect duration and total sampling time for catch per hour 
values of 10 to 90 (curves) and precisions (P) equal to 0.1 or 0.2 mean catch per hour for three 
species collected from riverbank habitat in the Tallapoosa River, Alabama.  Observed range of 
mean catch per hour (MCPE) is given for each species. 
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1.0 PROJECT OVERVIEW 

Georgia Power Company (Georgia Power) is filing with the Federal Energy Regulatory 

Commission (FERC) this report in support of Georgia Power’s applications for license surrender 

and decommissioning of the Langdale Project (FERC No. 2341) and the Riverview Project 

(FERC No. 2350) (the Projects). 

Langdale Project 

The Langdale Project is located on the Chattahoochee River, adjacent to the City of Valley, 

Alabama and in Harris County, Georgia at river mile (RM) 191.9. The Langdale Project is 

located approximately 9.5 river miles downstream of the U.S. Army Corps of Engineers 

(USACE) West Point Dam (RM 201.4), which began operation in 1976 and regulates the flow 

through the Middle Chattahoochee River region (FIGURE 1-1).   

The Langdale Project was constructed between 1904 and 1908 and purchased by Georgia Power 

from West Point Manufacturing Company in 1930.  The Project operated as a run of river 

hydroelectric plant. Over time, the four horizontal generating units developed maintenance 

problems, and eventually were no longer operable. Generation records suggest that Georgia 

Power stopped operating the horizontal units in approximately 1954. The horizontal units were 

officially retired in 1960, leaving only the two 520 kilowatt (kW) vertical units operating at the 

Langdale Project; these two units remain in place in the powerhouse but have not operated since 

2009.  

Riverview Project 

The Riverview Project is located approximately at river mile (RM) 191.0 (Crow Hop Diversion 

Dam) and RM 190.6 (Riverview Dam) on the Chattahoochee River, downstream of the City of 

Valley, Alabama and in Harris County, Georgia.  The Project is located approximately 10.5 RM 

downstream of the USACE West Point Project and 0.9 RM downstream of the Langdale Project. 
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The Riverview Project consists of two separate dams, Riverview Dam and Crow Hop Diversion 

Dam (Crow Hop Dam), and a powerhouse with generating equipment located on the western 

abutment of Riverview Dam. The Project operated as a run of river hydroelectric plant. Crow 

Hop Dam is the upstream dam and is situated across the main river, diverting flow into a 

headrace channel between an island and the western bank. The headrace channel is 

approximately 1-mile-long. Riverview Dam and the powerhouse are located at the lower end of 

this headrace channel (FIGURE 1-2). The Project was constructed in several phases. The smaller 

downstream dam was constructed in 1906 for West Point Manufacturing Company. Originally, 

the dam diverted water into the adjacent mill building to provide power for mill operation. The 

existing powerhouse was built in 1918 and houses two 240 kW generating units. Crow Hop Dam 

was constructed in 1920.  Georgia Power purchased the Riverview Project from West Point 

Manufacturing Company in 1930 and began operating the two generating units. Over time, the 

units developed maintenance problems, and eventually were no longer operable. Georgia Power 

stopped operating the units in 2009. 

Georgia Power filed applications to surrender the FERC licenses for the Projects on December 

18, 2018, in accordance with FERC’s regulations at 18 C.F.R. § 6.1 and 6.2.  The Projects’ 

licenses expire on December 31, 2023. 

On April 11, 2019, FERC issued a request for additional information (AIR) regarding Georgia 

Power’s applications.  Georgia Power prepared and filed a Proposed Study Plan (PSP) on May 

24, 2019.  Based on comments on the PSP, the PSP was revised and filed as the Final Study Plan 

(FSP) on July 24, 2019. As part of implementing the FSP, Georgia Power prepared this report to 

provide a literature review on Shoal Bass and describe the potential effects of dam removal on 

Shoal Bass and their aquatic habitats in the study area. 
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FIGURE 1-1 MIDDLE CHATTAHOOCHEE RIVER BASIN EXISTING DAMS 
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FIGURE 1-2 LANGDALE AND RIVERVIEW PROJECT LOCATIONS 
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2.0 EFFECTS OF DAM REMOVAL ON SHOAL BASS 

2.1 INTRODUCTION 

Shoal Bass are recognized as a high priority, rare species by both Alabama Department of 

Conservation and Natural Resources (ADCNR) and the Georgia Department of Natural 

Resources (GDNR) in their State Wildlife Action Plans due to multiple factors including limited 

range and habitat fragmentation by dams.  As such, the protection or enhancement of Shoal Bass 

populations through actions that increase their range and habitat connectivity are of particular 

interest to resource managers. 

Shoal Bass (Micropterus cataractae) is also a popular species for Chattahoochee River anglers in 

the vicinity of the Projects. Several stakeholders in the FERC surrender proceedings have 

commented that removing the Projects would be detrimental to the Shoal Bass population in this 

reach of the Chattahoochee River.   

2.2 GOALS AND OBJECTIVES 

The goal of this study is to provide a literature review of Shoal Bass and describe the potential 

effects of dam removal on Shoal Bass and their aquatic habitats in the study area. 

2.3 STUDY AREA 

The study area includes the Chattahoochee River from West Point Dam downstream through the 

Langdale and Riverview Projects to the headwaters of Lake Harding (Bartletts Ferry 

Hydroelectric Project (FERC No. 485) reservoir). 

2.4 METHODOLOGY 

Literature consulted for this review consisted of peer-reviewed published journals. The studies 

referenced pertain to the biology and life history of Shoal Bass, the general effects of dam 

removal on fish species (occurring locally and non-locally), and the possible effects of dam 

removal on Shoal Bass. Georgia Power also considered the stakeholder comments filed in the 

FERC surrender proceedings for the Projects in developing this report.  Additionally, Georgia 

Power prepared a brief entitled “Expected Outcomes of Barrier Removal on Shoal Bass 
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Micropterus cataractae Within their Native Range”, which is included in Appendix A of this 

report. 

2.5 SHOAL BASS LIFE HISTORY 

The Shoal Bass is a riverine, freshwater fish 

species endemic to the Apalachicola-

Chattahoochee-Flint (ACF) river basin in 

Georgia, Alabama, and Florida (Williams 

and Burgess 1999). This species is typically 

found in mainstem rivers and their larger 

tributaries (Ramsey 1975). Across their entire range, Shoal Bass typically begin spawning in 

early April through mid or late June (Wright 1967; Hurst et al. 1975). They spawn in refuges 

from high water velocities such as boulders, rocks, or vegetation in the lower ends of pools and 

their eggs adhere to rocks and pebbles (Boschung and Mayden 2004; Johnston and Kennon 

2007; Bitz et al. 2015). Johnston and Kennon (2007) observed two different size classes in Little 

Uchee Creek (AL) in June, suggesting that there may be more than one spawning bout, although 

it is unclear if the same individual fish can spawn more than once per season. Larval Shoal Bass 

hatch in water temperatures of 15 °C to 22 °C (Sammons et al. 2015) and inhabit deep areas with 

no water velocity (Johnston and Kennon 2007). Juveniles tend to inhabit more shallow areas of 

low velocity (Johnston and Kennon 2007) and higher-than-average percentages of rocky 

substrate in both shoals and pools (Wheeler and Allen 2003) and feed on insects such as 

mayflies, odonates and hellgrammites (Wheeler and Allen 2003; Sammons et al. 2015).  

As adults, Shoal Bass have been found to inhabit rocky areas of moderate to high velocity and 

feed on fish and crayfish (Boschung and Mayden 2004; Goclowski et al. 2013; Wheeler and 

Allen 2003). Shoal Bass typically grow more rapidly after their second year and reach sexual 

maturity at 3 years. The mean sizes for fish ages 1 to 7 from the Chipola (FL) and Flint (GA) 

rivers and Halawakee Creek (AL) were 82, 179, 261, 326, 375, 424, and 468 mm, respectively. 

The life expectancy for Shoal Bass is approximately 8 years (Boschung and Mayden 2004; 

Parsons and Crittenden 1959).  

SHOAL BASS (GEORGIAWILDLIFE.COM) 
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2.6 GENERAL EFFECTS OF DAM REMOVAL 

Dams can alter the flow, water temperature, water chemistry, nutrient transport, community 

structure, and fish movement in rivers (Kerr et al. 2010); therefore, potentially affecting aquatic 

species in a variety of ways. Dams may affect fish in particular by altering habitat and limiting 

mobility. The goal of dam removal is often to restore historic habitat and allow fish passage, 

which may increase fish diversity by allowing fish to migrate (Burroughs et al. 2010; Cooper et 

al. 2017). In some species, migration between freshwater and marine habitat is necessary for 

spawning. Anadromous fish species spawn in freshwater habitats and migrate to marine habitats 

to grow and mature, while catadromous species spawn in marine habitats and migrate to 

freshwater to grow and mature. Potamodromous species migrate solely within freshwater 

systems to forage, breed, or seek refuge.  Examples of potamodromous fish in the southeastern 

U.S.A. include Shoal Bass, Lake Sturgeon, and Flathead Catfish. 

In some cases, reducing barriers to fish passage can be complex and may have unexpected results 

on fish species. For example, increasing fish passage on the Connecticut River (1975-1981) 

allowed American Shad to migrate more than 100 stream miles into historic upper watershed 

habitat and disperse throughout the upper reaches (Leggett et al. 2004). However, fish passage 

construction did not affect the shad population, presumably because the small population of 

adults may have been too dispersed during spawning season, and the reduction of barriers caused 

an increased migration distance and therefore increased bioenergetic cost of spawning, causing 

mortality (Leggett et al. 2004). The authors attributed the delayed restoration of the shad 

population to migration barriers being removed too rapidly for such a large watershed and small 

remnant population (Leggett et al. 2004).  

Macroinvertebrate species may also be impacted by dams and benefit from their removal. For 

example, sessile species of mussels require host fish to disperse their larvae. Habitat connectivity 

and the unimpeded ability of fish to migrate throughout river systems is therefore an important 

factor influencing the distribution and abundance of mussels (Watters 1996). The removal of a 

barrier can have a variety of effects. In one case, community density, generic richness, and 

Shannon-Wiener diversity initially decreased for several months after the removal of a dam 

before consistently increasing thereafter, depending on location of the reach (Mažeika et al. 

2017). Another study found no influence of a barrier on assemblage composition and structure, 
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likely due to dispersal mechanisms not being entirely dependent on water (Milesi and Melo 

2017). 

2.7 POTENTIAL EFFECTS ON SHOAL BASS 

In the state of Georgia, Shoal Bass are considered to be a High Priority Species and a Species of 

Concern (Georgia Department of Natural Resources 2015). The factors that threaten Shoal Bass 

populations include habitat fragmentation (Dakin et al. 2015; Sammons and Early 2015; Taylor 

et al. 2018a), hybridization with other Micropterus species (Dakin et al. 2015; Taylor et al. 

2018b), and forms of habitat degradation such as sedimentation (Walser and Bart 1999), 

temperature alteration (Porta 2011), and flow manipulation (Stormer and Maceina 2009). In 

response to the proposed surrender of the Langdale and Riverview Projects, some stakeholders 

have commented that removing the dams would result in: 1) Shoal Bass migrating out of the 

area; 2) Striped Bass moving upstream and reducing the Shoal Bass population; and 3) decreased 

suitable habitat for Shoal Bass.  

Although it is likely that Shoal Bass would migrate after dam removal, migration can be a 

natural part of the Shoal Bass life cycle. Prior to the construction of dams, Shoal Bass were able 

to move freely within the free-flowing ACF basin.  In the unregulated portion of the Flint River, 

Shoal Bass have been recorded migrating as far as 197 km to spawn (Sammons 2015), but 

spawning migrations are often impeded or shortened in sections with dams or reservoirs 

(Stormer and Maceina 2009; Sammons and Early 2015; Cottrell 2018). Restoring connectivity 

within the river system may also reduce inbreeding and random genetic drift, which can lower 

the fitness of individuals in segments of stream with little effective reach (Dakin et al. 2015; 

Taylor et al. 2018c). 

The other threat to Shoal Bass populations is habitat degradation. Dams and other habitat-

altering barriers may pose a threat to Shoal Bass because they are habitat specialists and are more 

selective in their habitat than other species, such as Spotted Bass (Goclowski et al. 2013; 

Williams and Burgess 1999). Shoal Bass require different types of habitat at different life stages: 

deep areas with no velocity as larvae (Johnston and Kennon 2007), more shallow and rocky areas 

of low velocity as juveniles to avoid predation (Johnston and Kennon 2007), and rocky areas of 

moderate to high velocity as adults (Boschung and Mayden 2004; Goclowski et al. 2013; 

Wheeler and Allen 2003). Alterations to these habitats could affect the life cycle of this species. 
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Furthermore, Shoal Bass avoid lentic habitats such as reservoirs and backwaters. Sammons and 

Early (2015) reported that Shoal Bass from Flat Shoals Creek entered the Chattahoochee River 

mainstem and settled just below Crowhop Dam rather than moving into Bartlett’s Ferry reservoir 

(Lake Harding) downstream. 

Removing the Langdale and Riverview Dams has the potential to restore aquatic habitats to a 

free-flowing condition and have a long-term positive effect on Shoal Bass. Dam removal will 

allow better migration of Shoal Bass to spawning habitats and reduce inbreeding. It may also 

reduce the homogeneity of habitat and restore the variety of habitats used by Shoal Bass during 

different life stages. Shoal Bass inhabiting this currently fragmented section of the 

Chattahoochee River would have unimpeded access to tributaries in the reach, including Flat 

Shoals Creek, which has an abundant population and a fairly large spawning shoal. 

In order to compare the effects of removing the dams on physical habitat, habitat suitability 

criteria from an instream flow study conducted on the Ocmulgee River (GA) was examined.  In 

that study, optimal habitat conditions for adult and young-of-year (YOY) Shoal Bass were 

determined.  For adult Shoal Bass, optimal depths ranged from 3.08 to 4.62 feet and optimal 

water velocities ranged from 0.51 to 0.77 feet per second (fps).  For YOY Shoal Bass, optimal 

depths ranged from 1.09 to 1.45 feet, and optimal velocities ranged from 0 to 0.14 fps. 

Results from Georgia Power’s Hydrologic Engineering Center - River Analysis System (HEC-

RAS) modeling (Kleinschmidt 2019) were used to analyze the effects of dam removal on the 

amount of optimal habitat available for adult and YOY Shoal Bass in the study area.  Existing 

and post-removal water depths and velocities under base flow conditions (minimum flow of 675 

cubic feet per second (cfs) out of West Point) were output from the HEC-RAS model and 

analyzed using GIS to determine the total area meeting the optimal criteria for each scenario. 

Based on this analysis, the amount of habitat with optimal depth and velocity conditions for adult 

Shoal Bass are predicted to increase after dam removal.  The amount of habitat with optimal 

depth conditions for YOY is predicted to increase, although amount of habitat with optimal 

velocity conditions for YOY is predicted to decrease after dam removal (FIGURE 2-1). However, 

the amount of ideal habitat to be gained from dam removal exceeds the amount lost, suggesting 

Shoal Bass could benefit from the habitat changes caused by dam removal, in addition to the 

benefits afforded by increased habitat connectivity. 
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FIGURE 2-1 EXISTING AND POST-REMOVAL AMOUNT OF OPTIMAL HABITAT FOR SHOAL

BASS 
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3.0 CONCLUSIONS 

Based on the results of this literature review and analysis of changes to physical habitat predicted 

by the hydraulic model, the following conclusions are evident: 

• Adult Shoal Bass prefer lotic (flowing water) environments with rocky bottoms and
moderate to swift currents, and do not prefer impoundments;

• Removal of the Projects’ dams will restore aquatic habitats to a free-flowing condition,
provide greater connectivity among habitat types, and increase genetic diversity of Shoal
Bass and other riverine species inhabiting the reach; and

• Removal of the Projects’ dams will result in a net increase in suitable habitat for Shoal
Bass.
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Expected Outcomes of Barrier Removal on Shoal Bass Micropterus cataractae Within their 
Native Range 

The removal of barriers to migration is one of the actions that resource managers have 
commonly focused on to further Shoal Bass Micropterus cataractae conservation.  This briefing 
is intended to summarize existing research and literature to approximate expected outcomes from 
removals of dams, culverts, and other barriers to fish passage on Shoal Bass populations.  While 
research needs remain regarding the natural history and habitat needs of the species, recent 
research helps shine light on the potential for future barrier removal projects.  

Background 

The Shoal Bass is a riverine, freshwater fish species endemic to the Apalachicola-
Chattahoochee-Flint (ACF) river basin in Georgia, Alabama, and Florida (Williams and Burgess 
1999).  This fish is typically found in mainstem rivers and their larger tributaries (Ramsey 1975).  
True to its name, the Shoal Bass typically prefers swift, rocky habitat when available (Williams 
and Burgess 1999; Wheeler and Allen 2003; Stormer and Maceina 2009; Gocklowski et al. 2013; 
Sammons et al. 2015).  Seasonal habitat use varies, with adult Shoal Bass often congregating in 
large shoal complexes to spawn in spring (Gocklowski et al. 2013; Bitz et al. 2015; Sammons 
2015; Cottrell 2018), then dispersing to diverse habitats, including coastal plain river segments 
with little, if any, shoal habitat (Sammons 2015). 

The Shoal Bass is a popular sportfish across its range (Taylor and Peterson 2014; Sammons et al. 
2015), but threats from multiple factors include habitat fragmentation (Dakin et al. 2015; 
Sammons and Early 2015; Taylor et al. 2018a) and degradation (e.g. sediment, Walser and Bart 
1999; temperature, Porta 2011; and flow, Stormer and Maceina 2009) as well as hybridization 
with other Micropterus species (Dakin  et al. 2015; Alvarez et al. 2015; Taylor et al. 2018b).  
Because of these factors, the Shoal Bass is considered a species of conservation concern by 
multiple groups.  The State of Georgia considers the Shoal Bass both a High Priority Species and 
a Species of Concern (Georgia Department of Natural Resources 2015).  Stormer and Maceina 
(2008) found declining abundance in three of four known populations in Alabama from 2005-
2007. The state of Alabama now ranks Shoal Bass as a Level 1 Species of Greatest Conservation 
Need, with only one known population remaining (Alabama Department of Conservation and 
Natural Resources 2015). However, recent sampling efforts suggest that this population may now 
also be extirpated in Uchee Creek (AL) (S. Sammons, personal communication).   The 
International Union for Conservation of Nature Red List considers them “Near Threatened”, 
while the Endangered Species Committee of the American Fisheries Society considers it a 
species of special concern (Jelks et al. 2008).  However, the shoal bass currently is not listed or 
petitioned for federal protection under the Endangered Species Act (ESA). Projects which 
enhance connectivity such as dam removals could help prevent a future ESA listing. 

Prior to European settlement, the ACF basin was a free-flowing, interconnected system.  The 
presence of Shoal Bass from mountainous reaches of the Upper Chattahoochee through the 
Piedmont, across the fall line, and into the Coastal Plain suggests a high degree of connectivity, 
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though there do appear to be some natural genetic differences among populations across the 
range (Taylor et al. 2018c).  Shoal Bass spawning migrations as far as 197 km (122 mi) have 
been recorded in the unregulated section of the Flint River (Sammons 2015), though these can be 
much shorter in sections of the basin with reduced effective distance due to dams or reservoirs 
(Stormer and Maceina 2009; Sammons and Early 2015; Cottrell 2018).  A species distribution 
modeling exercise suggested that the distance of available free-flowing, interconnected stream 
length (comprised of third-order streams and larger) was important in explaining the current 
distribution of Shoal Bass, and that interconnected reaches (i.e. cumulative miles of all connected 
tributaries) of less than approximately 100 km rapidly lost their suitability for Shoal Bass 
presence (Taylor et al. 2018a).  Fragmented tributary streams showed the greatest loss in Shoal 
Bass suitability, likely because longer free-flowing fragments connected to mainstem rivers 
confer access to critical habitats that are unevenly distributed within stream systems (e.g., 
spawning shoals or drought refugia; Taylor et al. 2018a).  In stream segments with little effective 
reach, inbreeding depression and random genetic drift can result (Dakin et al. 2015; Taylor et al. 
2018c), perhaps lowering fitness of remaining individuals.  Where barriers to fish passage block 
smaller tributary populations from access to mainstem refugia, increased variability in year class 
strength (Taylor 2017) and high mortality during drought (Stormer and Maceina 2009) have also 
been documented.  It is important to note, however, that Taylor et al. (2018a) did not 
differentiate between stream sizes in their analysis, and it is likely that connectivity to large, 
mainstem rivers with higher discharge could reduce the effective reach threshold at which shoal 
bass populations would reach sustainability/stability. 

Shoal bass are a fluvial specialist, requiring swift water and rocky outcrops throughout their life 
cycles (Williams and Burgess 2019; Taylor and Peterson 2013). Shoal Bass do not appear to 
prefer to utilize lentic habitats (e.g. reservoirs and backwaters).  Sammons and Early (2015) 
found that fish from a large tributary of the Chattahoochee River entered the mainstem but 
remained immediately below a dam where flow was present rather than entering a downstream 
reservoir.  When Shoal Bass are released into reservoirs (e.g. following fishing tournaments), 
they typically return to lotic environments upstream of the reservoir (Taylor and Peterson 2015), 
and Ingram et al. (2013) found that survival of translocated shoal bass was 92% after 90 days, 
with most fish returning upstream to flowing portions of the headwaters river.  Shoal Bass 
populations exist within some small impoundments on the Middle Chattahoochee River, though 
each of these systems typically receives some flow due to their high inflow to storage ratios (J. 
Slaughter, personal communication) in comparison with larger impoundments.  In contrast, 
populations of Shoal Bass are abundant and concentrated during spawning in the unregulated 
Upper Flint River (Sammons and Goclowski 2012) and populations in unregulated reaches above 
Lake Lanier on the Chattahoochee and Chestatee Rivers appear stable (Taylor 2017). In the 
Upper Flint and Upper Chattahoochee Rivers, professional guides offer Shoal Bass trips, 
supporting the presence of healthy fisheries. 
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Discussion 

Removal of barriers should generally benefit shoal bass populations for multiple reasons.  
Providing fish passage allows the effective reach available to a population to increase, which can 
open up access to quality habitat and resolve genetic diversity concerns across currently isolated 
populations.  Therefore, the removal of barriers that open up the highest amount of quality 
habitat should be prioritized.  In areas where non-native congener species (e.g. Alabama Bass 
Micropterus henshalli) exist below a barrier but not above it, however, managers should consider 
the potential impacts of hybridization and/or interspecific competition on shoal bass as a factor.  
Removal of barriers can also make populations more resilient in the face of environmental 
stressors by offering refugia during periods of drought or due to habitat degradation in a 
localized area as a result of land use impacts, particularly if access to mainstem rivers that are not 
as susceptible to critical reductions in flow is made available.  This may include the restoration 
of impounded reaches to more suitable, flowing habitat that shoal bass are more likely to utilize.   

It is critical that barrier removal projects do not impede passage of fish due to excessive 
velocities at newly-established points of connectivity.  While no published literature exists on the 
critical swim velocities of Shoal Bass, several studies have looked at similar criteria for 
Smallmouth Bass Micropterus dolomieu.  Published Ucrit values for various sizes of Smallmouth 
Bass range from 63 to 117 cm/s (Bunt et al. 1999; Cooke and Bunt 2001; Peake 2004).  Peake 
(2004) also studied the ability of Smallmouth Bass to pass through culvert-style raceways and 
found that a high proportion of individuals (82-95%) were able to make complete ascents at 
velocities ranging from 40-120 cm/s.  Smallmouth Bass are known to use riverine habitats 
throughout their range, and therefore should stand as a suitable, conservative proxy for Shoal 
Bass critical swim velocities. 

Restoration of impounded reaches can also increase access to historic habitat.  While removal of 
larger dams that create these impoundments is not always a feasible option, where possible, it 
could potentially increase the biological carrying capacity of a basin.  If the impoundment covers 
historic spawning habitat, benefits can be two-fold in that spawning shoals are restored with 
appropriate flows while access is then provided to isolated, adjacent populations downstream of 
a dam.  For instance, removal of a low-head dam on the Milwaukee River resulted in increased 
abundance of native smallmouth bass and decreased abundance of invasive common carp, not 
only within the footprint of the former reservoir, but also in adjacent study reaches (Kanehl et al. 
1997). Even in cases where population equilibrium does not increase, population stability over 
multiple generations is likely to increase. 

Barrier removal projects should always consider the biological needs of the species in concern 
and be based in sound science.  If removals can ameliorate known threats to Shoal Bass 
populations (e.g. isolation, impoundment, habitat degradation, genetic isolation or hydridization) 
without creating a larger problem due to one of these threats, these projects should be pursued in 
a cost-effective approach that prioritizes species recovery both across the range and within 
priority sub-basins.   
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Summary of the Documentation of Consultation 
Potential Effects of Dam Removal on Shoal Bass 

In response to the March 11, 20201 Federal Energy Regulatory Commission (FERC) letter, 

Georgia Power Company (Georgia Power) has prepared the following summary of consultation 

between Georgia Power and the stakeholders. The purpose of this consultation document is to 

provide an overview of all consultation to date on the Potential Effects of Dam Removal on 

Shoal Basse (Shoal Bass Study). The results of the Shoal Bass Study and other decommissioning 

studies will be presented and discussed in the October 5, 2020 Public Meeting, with an additional 

opportunity for stakeholders to comment in writing on the draft study reports on or before 

October 24, 2020.  

Stakeholder comments on the draft study reports will be compiled for the final study reports 

which will be filed with FERC concurrent with the filing of the Langdale and Riverview Projects 

Dam Decommissioning Plan.  

The following describes the overall consultation timeline leading to development and 

implementation of this Shoal Bass Study. 

Georgia Power conducted pre-filing consultation beginning in 2018. This consultation was filed 

with the license surrender application in December 20182 (Appendix B to the surrender 

applications). At that time, no agency requested any studies; discussions included the agencies’ 

and other stakeholders’ specific interests for the Langdale and Riverview decommissioning and 

the development of study to assess the potential effect of dam removal on shoal bass.  

After consultation, Georgia Power filed the Draft Study Plan with FERC on May 24, 20193. 

Concurrent with filing the Draft Study Plan, Georgia Power requested that stakeholders provide 

written comment within 30 days, or by Monday, June 24, 2019, on the Draft Study Plan. Georgia 

Power received comments from FERC and from Chattahoochee Riverkeeper and responded to 

1 Document Accession #: 20200311-3001 (Langdale); Document Accession #20181218-5452 (Riverview) 
2 Document Accession #20181218-5451 
3 Document Accession #20190525-5216 (Langdale); Document Accession #20190524-5217 (Riverview) 
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them in the Final Study Plan, which was filed in the FERC docket July 24, 2019. No agency has 

requested additional studies or provided comments beyond what is reflected in the consultation 

document.  

On February 20, 2020, Georgia Power filed a Progress Report with FERC on the 

decommissioning studies. Georgia Power continued to consult on the studies while the studies 

were ongoing, as described in the Final Study Plan. When the Hydrologic and Hydraulic (H&H) 

modeling was complete along with the Shoal Bass Study, Georgia Power continued consulting 

with state and federal resource agencies, local governments and other stakeholders on the 

preliminary model results and discussed how these results relate to shoal bass. At this time, all 

studies are complete and Georgia Power is developing the Dam Decommissioning Plan for the 

Langdale and Riverview Projects.  

In the final study reports, Georgia Power will insert a table showing the comments received on 

the draft study reports and how those comments were addressed. Final study reports will be filed 

with the Dam Decommissioning Plan. 
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Brant Duncan, LaGrange, GA.
These dams are a historical landmark for this community. Further the two 
dams in question (Docket P-2341 & P-2350 ) isolate a very complex and 
thriving eco system due to being protected waters. Many of the marine 
life would be adversely effected by the removal of these dams. It would 
allow the larger striped bass held out by the dams to release into these 
upper portions. Years of stocking efforts above and below have greatly 
increased their population beyond natural reproduction rates and would 
decimate a thriving shoal bass habitat. The shoal bass are protected in 
Alabama and should be in Georgia. Only natural to several stretches of 
the rivers in the Southeast. The rapids and high oxygen levels from the 
Langdale dam provide a healthy environment. The removal would release 
centuries of sediment into the area destroying the eco system. Beyond 
this with the fluctuation of water levels due to generating it would make 
these shoals inaccessible for recreation as well. Perhaps a portage or 
comprise can be made with a natural fish ladder in the area rather than 
total removal. I hope that consideration is made for the general public 
that lives and enjoys this stretch of river and that studies are done 
extensively on the negative effects of this removal. Since the removal of 
such dams in Columbus, Ga. the Shoal bass have pushed further down stream 
and it has become a Striped Bass fishery now. It is a prime example of 
what would happen here as well. 

20190205-5048 FERC PDF (Unofficial) 2/5/2019 11:24:41 AM
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Tim Retzlaff, Opelika, AL.
I live in the area and kayak this section of the river on a regular 
basis.  The dams create reservoirs that make this possible.  Even with 
the dams there are many places where the water is barely deep enough for 
even a shallow draft kayak to navigate.   Removal of the dams will lower 
the water level.  The sections that are shallow now will be dry.  The 
only time this section of the river will be navigable will be when the 
West Point Dam is generating. 

20190205-5087 FERC PDF (Unofficial) 2/5/2019 2:44:32 PM
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James Sorrells, Valley, AL.
The dams need to stay. So many draw happiness in the fishing and boating 
that they provide. If the dams are removed, the fishing that everyone 
knows and enjoys on this stretch of the river will cease to exist. The 
abundance of aquatic life will no longer be able to thrive as it does 
now. These dams provide fishing opportunities that are second to none in 
this area with many species of fish to fish for. The shoal bass alone are 
worth leaving them in place. Many men, women and children enjoy the 
fishing and scenery offered by the dams that will be lost forever if they 
are removed. I ask that things be left as they are for the sake of the 
aquatic life that depend on the dams for survival and habitat and for the 
ones that love the river and dams as they are. Thank you for your time. 

20190220-5004 FERC PDF (Unofficial) 2/19/2019 9:57:16 PM
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Larry Bryant, Carrollton, GA.
This is in response to the Georgia Power proposal for Langdale and 
Riverview, Crowhop dam decommissioning.

My first thoughts on removing the Langdale and Riverview, Crow Hop dams, 
without thinking it through, were to go ahead and remove them. 
I am an avid shoal (shoalie) bass fisherman among many others, and 
there’s no doubt in our minds that we would prefer what is best for the 
river and the survival of this scarce population of shoal bass.
I understand the reasoning in this plan for the dams to be decommissioned 
and taken down to have the river closer to its original state, but I’m 
not so sure that is possible, or at least, not anytime soon.

Generations of people have seen a century of the Earth reclaiming itself 
in this stretch of the river as the dams were built over a century ago, 
and now, this stretch of river is world-class fishing water. 
The largemouth populations are impressive, but the shoal bass’ impressive 
but limited population also teeters in this fragile balance of important 
gamefish.
It will take a very long time for the largemouth and shoal bass to adjust 
to the changes and the entire area will be in ecological shock because it 
will enable the stripers to move up and decimate an old, ancient 
population of shoal bass up to Westpoint Dam. 
Ultimately, we all know that West Point filters out of the damage done 
from metro Atlanta, flowing out of West Point Dam as a fresh, re-
conditioned river.

Perhaps an alternate plan could be to delay the removal of the dams in 
order to fit, or redesign them in a certain way that would benefit the 
wider range of thriving fish populations...especially the indigenous 
shoal bass species.
It’s a chance for us to develop a more viable compromise...maybe only 
removing one dam and creating tail races to increase shoal bass 
populations...maybe an incremental plan would be a better idea. 
The last thing we want to do is to make a hasty decision resulting in 
destroying this ancient population of shoalies. One thing for sure, the 
more input, the better. 
No one organization is smarter than all of us.

20190220-5007 FERC PDF (Unofficial) 2/19/2019 11:49:07 PM
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Mitchell smallwood, Lanett, AL.
Hello, I am a young 25 year old that has been blessed enough to grow up 
on the Chattahoochee River stretch from West Point Dam to Blanton Creek. 
For years now I have heard rumor of the dams being removed and I always 
thought "no way anyone would want these dams gone." Myself along with all 
the locals are now faced with the hard truth that it's in the works. 

I am an avid fisherman and have always been amazed at the quality 
of all aquatic life that thrives in our river. It is unlike any other 
stretch of the Chattahoochee river. I have personally caught and released 
countless largemouth bass over 5 pounds. In recent years spotted bass 
have become more abundant and seem to be thriving as good or better than 
the largemouth. It's quite rare to find a thriving population of both.
    These dams create an oxygen rich Reservoir capable of holding trophy 
sized bass. On February 8th, 2015 my brother in law, Mitch White of 
lanett Alabama caught a largemouth bass weighing in at 14.2 pounds. It 
was such a remarkable specimen that auburn university took fin samples 
for study. While the middle Chattahoochee is home to home to impressive 
largemouth and spotted bass, the shoal bass are the icing on the cake. 
     Shoal bass are native only to a couple of rivers in the U.S. What I 
find most interesting is that from westpoint dam to langdale there are no 
shoal bass that I've ever seen or heard of. However, from langdale to 
crowhop the shoal bass thrive to the extent of being able to target that 
specific species. Just like all of the middle Chattahoochee you can find 
record sized shoal bass as well. The only other place we find shoal bass 
are just below Crowhop dam. I believe that the dams are the only reason 
shoal bass are able to survive in this section of river. The dams act as 
a huge areators providing enough oxygen rich water to host she shoal bass 
and enough forage to grow record sized fish. Without the dams the shoal 
bass will slowly decline and eventually we won't see them in our section 
of the river. The state has many rules and regulations reguarding shoal 
bass. These rules are set  to protect the population. I feel that leaving 
the dams alone will save the population. 
     I don't know how much pull a young fisherman such as myself might 
have on stopping the dam removal. I do know that I truly love and respect 
the middle Chattahoochee River. It has become a big part of my life as 
well as thousands of us locals that love to enjoy it's beauty. Removing 
the dams will drop the water to a level unsustainable for boats to 
recreate. Please consider this as well as all comments like it. We love 
this place and want it preserved. Thank you for your time and God  bless.

20190219-5113 FERC PDF (Unofficial) 2/19/2019 1:31:16 PM
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Anthony Caldwell, Valley, AL.
My name is Anthony Caldwell and I live in Valley, Alabama. The purpose 
for this writing to put into words just how devastating removal of 
Langdale and Riverview Dams (P-2350, P-2341)
would be to my community. The following paragraphs are meant to 
illustrate the connection felt between the community and the structures. 
A connection that includes, but is not limited to fishing. 

Let me start off by saying I am an avid fisherman. There is nowhere I’d 
rather be in the whole world than below Langdale Dam chasing Shoal Bass 
on a cool Spring morning. The beauty of the dam is unmatched. The thick 
fog and loud roar that the water creates as it crashes below is 
captivating to say the least. That captivation has been felt by my family 
since the dam’s original construction in 1908. Whether they were working 
in the factories they powered, or fishing their tailraces, my family has 
always relied on these dams in some way. My family is just one of many.

The fish species that thrive as a result of the dams are numerous. I have 
fished rivers all over the state of Georgia and have never found a 
location comparable to the section of the Chattahoochee from the West 
Point Dam to the head waters of Lake Harding. The abundance of trophy 
class fish contained within this stretch rivals any in the southeast in 
my opinion. I can stand in one place and point to the spot I caught a 9-
pound Largemouth Bass, and a 22” Shoal Bass within 10 feet of each other. 
That doesn’t happen anywhere else.

These dams represent much more than just a backwater impoundment or a 
cascading whitewater shoot, they represent a way of life. Thousands of 
families in this area were fed, clothed, and housed by the factories that 
these dams supplied electricity to. The factories supplied Chambers and 
Troup Counties with jobs for decades and were the center of the 
communities. Everyone’s Dad worked there, everyone’s Grandfather used to, 
and everyone was hopeful that one day they would too.

Those factories are gone now. Reduced to piles of rat-infested rubble and 
red mud lots. Within weeks in some cases they disappeared, never to be 
seen again. The textile industry moved on and left us in its dust. All we 
have left to remind us of those prideful and prosperous days are the dams
that powered them. We enjoy our heritage by marveling at the power of our 
river and the beauty of the structures that control it. 

Removal of the Langdale and Riverview Dams will change the communities 
around it forever. No longer will we introduce visitors to our river by a 
trip to the overhead dams they’ve heard so much about. We won’t have the 
opportunity to tell stories about just how those dams were built, or 
point out holes drilled into rocks for anchor bolts over 100 years ago. 
The craftsmanship of a time long forgotten will be lost forever. Not a 
trace of it remaining.

All of these historical and cultural artifacts seem to be expendable to 
Georgia Power and its investors. Yet, I cannot remove a rock shaped like 
an arrowhead from the river without fear of prosecution. Like beauty, I 

20190221-5148 FERC PDF (Unofficial) 2/21/2019 11:06:02 AM
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guess “protection” is a word which is defined by the eye of the beholder. 
Some things are just beyond my understanding. 

Thank you,

Anthony G. Caldwell

20190221-5148 FERC PDF (Unofficial) 2/21/2019 11:06:02 AM
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Kathy Maynard, Lanett, AL.
I have property located on the Chattahoochee River in Valley, AL.  Our 
land is directly across from the island that has Crow Hop dam at the 
north end and the Riverview Mill dam at the southern end on the Alabama 
side. After viewing the proposal to destroy both of these dams, I have to 
protect my property and my family's heritage. This land has been in my 
family for 5 generations now, and taking these dams out will make our 
property almost worthless.  We have enjoyed the river frontage, and the 
fishing from our land, and if this is done, we will be left without water 
access from our property. We disagree with what Georgia Power is saying 
about the advantages to wildlife, and will do everything we can to 
protect our property and the life my family has enjoyed.
Also, by looking at the proposed access to the dam, it looks like they 
are either planning to have equipment either on our land or directly 
beside it, and we cannot have this happen!  Losing the life we have lived 
on this river is unacceptable. I have called the manager of the county 
listed in Georgia to discuss this and was told by a lady that answered 
the phone that he would not speak to me since he did not have any real 
information on the proposal.
I look forward to hearing from you as soon as possible.

Kathy Maynard

20190225-5013 FERC PDF (Unofficial) 2/24/2019 9:20:00 PM
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WILDLIFE RESOURCES DIVISION

MARKWILLIAMS
COMMISSIONER

RUSTY GARRISON
DIRECTOR

February 27, 2019

Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission

888 First Street, N.E., Room lA

Washington, DC 20426

RE: Comments on the Notice of Application for Surrender of License, Soliciting Comments,

Motions to Intervene and Protests, Langdale Project, FERC # 2341 and Riverview Project

FERC # 2350

Dear Secretary Bose:

The Georgia Department of Natural Resources, Wildlife Resources Division (WRD) has

reviewed Notice of Application for Surrender of License, Soliciting Comments, Motions to

Intervene and Protests, Langdale Project, FERC # 2341 and Riverview Project FERC # 2350

filed by the Southern Company, on behalf of Georgia Power. Georgia Power proposes to

decommission and remove Langdale Dam (RM 192) and Riverview Dam (RM 190.6), as well as

its diversion dam, Crow Hop (RM 191). These small, run-of-river, hydroelectric projects (~ 5

MW) are located on the Chattahoochee River between Bartlett's Ferry Dam (FERC No. 485) and

West Point Dam (FERC No. US Army Corp of Engineers) and have not generated power since

2009.

Georgia Power has proposed a series of studies that include accurately defining

impounded surface area and volume of these relatively shallow «10ft mean depth)

impoundments using LiDAR, conducting mussel surveys in the immediate vicinity of the dam

removal areas, and collecting water quality data upstream of the dams prior to demolition for

post-removal comparison. Georgia Power also proposes to develop hydrologic and hydraulic

models of the Chattahoochee River from the 1-85bridge crossing to Bartlett's Ferry to inform the

process and stakeholders of the range of possible river and flow characteristics that may occur

once the dams are removed. A sediment study is not currently proposed as the removal of Eagle­

Phenix and City Mills dam on the Chattahoochee River demonstrated that "significant amounts

of sediment do not accumulate at small run-of river projects". However, bathymetry collected to

develop the hydrologic model will be used to determine sediment volume behind each dam.

FISHERIES MANAGEMENT SECTION
2065U.S. HIGHWAY 278 S.E. I SOCIAL CIRCLE, GEORGIA 30025-4711

770.918.6406I FAX 706.557.3030 I WWW.GEORGIAWILDLlFE.COM
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[FERC #2341 and #2350 Comments - Georgia Wildlife Resources Division - Garrison]

[February 27,2019]

[Page 2 of2]

Both project applications address shoal bass under Rare, Threatened, and Endangered

Species headings. In Georgia, shoal bass are recognized as a high priority, rare species (S2) in

the WRD State Wildlife Action Plan due to several factors including limited range, habitat

connectivity and others. To clarify, this game fish does not hold conservation status under the

Federal Endangered Species Act or the Georgia Endangered Wildlife Act.

Georgia Power has been in consultation with WRD regarding the decommission and

removal of these projects and we support the proposed studies and actions. The removal of these

projects is expected to restore connectivity and riverine characteristics in this reach of the

Chattahoochee River benefiting fish, wildlife and aquatic resources. The WRD will remain

engaged in this process, evaluate study results to better understand the potential range of

conditions resulting from this project, provide substantive comment and request additional

studies, as needed.

We appreciate the opportunity to comment on the proposal and look forward to continued

consultation with Georgia Power and other stakeholders as this process moves ahead. If

additional information is needed please contact Thorn Litts (thom.litts@dnr.ga.gov).

Sincerely,

Rusty Garrison

Director

cc. Jon Ambrose

Matt Thomas
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Travis Carter, Valley, AL.
Langdale and Riverview Dams

As a local canoer/kayaker/fisherman who’s been going down this stretch of 
river from West Point Lake to Lake Harding for over 30 years, I’d like to 
share some thoughts. This stretch is approximately 11 miles in length and 
is mostly shallow with a rocky bottom, and it’s beautiful. For the most 
part the flow in this stretch of river is determined by power generation 
needs and there’s two schedules, regular power generation (high water) 
and minimum power generation (low water). When they are running minimum 
power generation (typically mornings and weekends) there’s a fair amount 
of class 1 shoals throughout this stretch making it a good canoe/kayak 
float trip or fishing trip, this is when the majority of folks get out on 
the river. During high water most of the shoals are covered up and you 
hardly see any canoes or kayaks.

There are three dams on this stretch, the Langdale Dam (approximately 9 
miles below West Point Lake) which backs up water almost two miles, the 
Riverview Dam (a little over 10 miles below the lake) which backs water 
up almost a half a mile and the third is a small dam at the end of the 
headrace at the Riverview Power House (approximately eleven miles below 
the lake).

Anyone going over these dams in a canoe or kayak during high water stands 
a good chance of not surviving. During high water the dams create a 
hydraulic backwash below that can hold you there against the dam, tossing 
and tumbling you which can be hard to escape. There are buoy lines across 
the river five to six hundred feet up river from these dams that state 
Georgia law prohibiting boats beyond these lines. However, in all my 
years going down the river I’ve never seen anyone in a canoe/kayak stop 
at this line. The reason being, most folks going down the river are 
familiar with these dams, the generating schedules and most importantly, 
they know how to safely portage over them.

In the last six years we’ve had a couple of changes close by that are 
bringing a large number of out of towners to the area. One is Point 
University which has a campus in West Point Georgia, just two blocks from 
the river, the other is the Whitewater Course built in Columbus Georgia. 
The Whitewater Course draws thousands of folks to the area each year who 
enjoy water recreational activities. The Lands for Public Trust are also 
working on the Chattahoochee Blueway (a canoe/kayak course) from Lake 
West Point to Lake Harding.

I see a real danger for anyone that wants to enjoy the river that doesn’t 
recognize the difference between high and low water levels and may not be 
aware of the dams. In fact, at the boat ramps in West Point and Shawmut 
(both above the dams) during high water levels the river looks like one 
would expect, no obvious signs of danger. Also, if you’re on the river 
and they start generating it is real hard to notice the water level 
rising if you’re several miles below the Lake. The water rises very slow, 
taking hours to reach its maximum generating height. Even when there’s 
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low water, anyone going over the dams would fall 10 feet or more into a 
shallow pool situated on solid granite rock, still very dangerous.

With regards to fishing, I know that there’s a lot of concern for the 
Shoal Bass between these two dams. However, it seems logical that 
removing these dams will almost certainly expose more shoals, create more 
areas of rapid moving water, the natural habitat of the Shoal Bass.

In conclusion, I believe removing the dams and restoring this stretch of 
river to its original state would have multiple positive effects. I 
believe the river would be safer and more enjoyable and likely attract 
more people to the area to enjoy its natural beauty. I also believe in 
the long run, this would be beneficial to fishing.

Travis Carter
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chris funk, smiths, AL.
I have been in love with the Chattahoochee river since moving to the area 
in 1986. My father and I enjoyed fishing these waters together till 
cancer took him from me and I have raised my son with the same 
opportunities he gave me. my wife, son and I regularly paddle our kayaks 
or run our powerboat on the river either fishing, photographing or 
helping out with the local swim teams or outdoor shops as a safety boat. 
I raised up fishing the city mill pond and fell in love with the 
beautiful brown bass we all know locally as the "shoalie" and while we 
readily eat spotted bass or an occasional largemouth, from day one shoal 
bass were admired, thanked for the opportunity of the catch and released 
to live another day. They are special without a doubt.  When the 
whitewater project was brought to us under the guise of enhancing the 
shoal bass habitat, I had high hopes, but was a bit suspicious. There was 
nothing wrong with the river, or its healthy shoal bass population but 
people who supposedly knew better had a plan.  now we have a river that 
is only accessible if you are a white water paddler and almost NO shoal 
bass.... so much for habitat enhancement!!!  These dams that are proposed 
to be removed are no different than the thousands of fish habitat 
enhancers that are sunk off of the Alabama coast or in our freshwater 
lakes every year. they are an integral part in our fishing and enjoyment 
of the river giving places for the fish to congregate and lay eggs in 
spring that will not be washed away by the current. ask anyone that 
fishes these places, the best spots to find healthy populations of shoal 
bass are directly in front of or behind the dams! generations of shoalies 
have grown up and adapted to these dams and while yes, they are not 
"natural" in a sense they are all we, and they have ever known and they 
are a great asset for our river just like they are. please don't let 
flawed science, or the greed for money take away these dams. we already 
lost the history and wonderful fishing areas in downtown Columbus, please 
don't take these away from us. part of the wonder of these areas is the 
difficulty in paddling and portaging to get to them. this will keep it 
wild for anyone committed enough to work hard enough to get there. those 
that do will catch fish, see eagles, otters, deer and turkeys and have an 
experience to last a lifetime. if the dams are gone it will just be 
another river, ruined by an onslaught of tourists, rafts and tubers that 
don't care for, or appreciate the gift they are floating through. please 
leave the dams alone for the shoal bass, my family, my friends and our 
future! Chris Funk
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Kendall J Andrews, Valley, AL.
This comment is in response to Georgia Power’s filings under FERC docket 
number P-2350-025 & P-2341-033. For this comment, “dams” shall refer to 
the Langdale, Riverview, and Crowhop dams.  I would like to note that at 
this time the hydrologic survey contracted by Georgia Power has not been 
completed and released. Without the information from the survey, comments 
from every submitter should be considered opinion based.
My name is Kendall Andrews and I am a resident of Valley, AL. I own 

river front property located upstream from the Riverview dam and 
powerhouse.  I do not oppose Georgia Power’s proposal not to seek re-
licensure for the Langdale, Riverview, and Crow Hop dams.  I do, however, 
strongly oppose the suggested removal of these dams.
A driving force behind the decision to propose removal has been enhancing 
the shoal bass populations that are found in this stretch of river. There 
are no published studies of the shoal bass population located in the 
impoundment between Langdale and Crow Hop dams, which is the primary 
location of shoal bass in the Chattahoochee River below West Point Lake 
and above Lake Harding. Without a baseline for comparison, I question the 
accuracy of those who claim shoal bass are on the decline here. This area 
has been noted for its world class shoal bass fishing, both in terms of 
quality and quantity. Prior to the removal of the Eagle Phoenix and City 
Mills dams in Columbus, GA, a notable shoal bass population existed below 
the dams. Proponents of removing those dams claimed it would restore the 
fishery and allow the populations to thrive. What happened was exactly 
the opposite; shoal bass are practically non-existent in that portion of 
the Chattahoochee now. Without tangible scientific research backing the 
claim, I do not believe the proposal to remove the dams should be 
approved on the basis of improving an already thriving population of 
shoal bass. 
A major concern that I have is that if the dams are removed, access to 
the river will be lost. West Point dam controls the flow rate in this 
section of river. During periods of no generation, the public boat ramps 
that are available are very shallow. Navigability of the river will also 
be affected as the river in its current state is difficult in areas with 
abundant shoals. This portion of the river is highly utilized by locals 
and non-locals alike. All will suffer should these concerns come to 
fruition. 
As a river front property owner, I stand to lose a great deal with the 
removal of the dams. The location of my property is in an area that will 
possibly be the most negatively affected. I am located upstream from 
Riverview dam and downstream from the Crow Hop diversion dam. While it is 
still unknown the exact changes that will occur without the completed 
hydrologic survey, it is certain that the depth of water adjacent to my 
property will be lower. I stand a high risk of not having any water at 
all. This would be detrimental to my property value. As an avid 
fisherman, I would also lose the recreation that the river affords me on 
a daily basis.
Georgia Power did not propose any sediment study in their submittals.  
These dams have been in place for nearly 100 years. I have personally 
seen the amount of sediment trapped behind each of them. Since the dams 
were here long before environmental agencies regulated what could be 
dumped or discharged into the river, it is very possible that the 
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sediment contains harmful contaminants. I believe every possible 
environmental study should be conducted prior to a decision being reached 
concerning removal of the dams. 
Recent discussions about the future of the Langdale mill area have 
included repurposing it for economic development. While I would love 
nothing more than to see this area revitalized, I do not believe that 
locals that have enjoyed the river for generations should suffer. A 
solution that allows development while not reducing access and 
navigability should be the goal. 
The high flow rates created  by West Point dam are responsible for the 
dangerous environment of this section of river. While removing the dams 
may eliminate the risks they pose, it will potentially create others.  
More shoals will be exposed and more areas of super critical flow will be 
produced. Alternative solutions should be considered such as portages 
around the dams. 
I would like to respectfully ask the Commission to re-open the comment 
period after the hydraulic survey has been completed. This will allow all 
stakeholders to have a better understanding of the magnitude of the 
effects removing these dams will have.  Thank you for all consideration 
given to my comments. 
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Alan Simmons, Opelika, AL.
To whom it may concern: My name is AJ Simmons, and I am a private sector 
Fisheries Biologist that specializes in the management of trophy 
Largemouth bass. While providing management strategies on how to grow 
trophy bass is my job, my hobby is fishing for bass in public and private 
waters alike. While I have access to many private bodies of water that 
promise big bass, there is no place I would rather go to catch wild, 
giant bass than the Chattahoochee River. More specifically, the stretches 
of river below Langdale and Crowhop dam are the waters I frequent the 
most. These dams are located below West Point dam and above the 
headwaters of Bartlett’s Ferry (Lake Harding).  This specific stretch of 
the Chattahoochee River is a highly diverse ecosystem that teems with 
life. It is arguably the most diverse portion of the river as there are 
thriving populations of Striped, Largemouth, Spotted, and native Shoal 
bass amongst many other species. Along this specific portion of the river 
several low head dams were created over 100 years ago as a method to 
generate power for local textile factories. These dams back the river up 
to create unique reservoir- like portions of river that enhances aquatic 
life. When the Corps of Engineers generate water from West Point dam, 
this naturally shallow river has adequate water for recreational 
fisherman to navigate the river from kayaks or boats. These low head dams 
are the only reason that anglers like me and many others have the 
opportunity to fish these incredible stretches of river. Without the dams 
backing up the river, navigating this portion of river would extremely 
arduous. 

The proposed removal of these dams is not being taken very lightly 
by locals and tourists who already utilize this public recreational 
opportunity. The City of West Point Georgia, City of Valley, and the 
Chambers County Commission have both spent significant funds in the last 
12 months to increase the already limited access to the parts of river in 
question. I personally invested in an aluminum boat with a special jet 
driven motor to access this shallow river. These new and revamped boat 
ramps are many peoples lifeline to the river. The removal of these dams 
will not only limit access to those that fish by boat, but will inhibit
even the best kayak anglers. The river will be inundated with rocky, 
shallow water that will be grueling to navigate. Not only will it make 
the river less navigable, but the removal of these dams will likely 
eliminate the newly provided public access, ultimately wasting tax 
payer’s dollars. 

One of the driving forces behind the removal of these dams is a 
possible economic boost the local communities may receive from newfound 
tourists. Those in favor of removing these dams are not accounting for 
the economic impact made by the anglers that already fish this river. 
These anglers directly impact the local economies as they purchase gas, 
food, fishing supplies and use local hotels when staying overnight. The 
removal of these dams would directly impact the amount of fishing and 
other non-paddling recreational activities on the river. The biggest 
issue that local stewards of the river, including myself, have with the 
removal of these dams is that the well-being of the fish and wildlife is 
not truly the driving force behind their removal. The removals of these 
dams favor the few people that plan to create white-water rafting courses 
where the dams currently exist. The true motive behind those in favor of 
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removing these dams is the profits they seek, not the wellbeing of the 
wildlife that will be affected.
There has been affirmation from the parties favoring the removal of the 
dams that it will afford anglers greater fishing opportunities while also 
benefitting the native fish and wildlife. These claims are backed with no 
scientific evidence. Water flow studies that project future water levels 
after dam removals have yet to be published. How can claims be made that 
the river will actually flourish after the removal of these dams if it is 
unknown just what the river will even look like? No baseline has ever 
been established as to how the fish populations were over 100 years ago 
before the dams were ever built. Locals know that these dams have not 
harmed the native species that call these waters home, and many believe 
that the dams provide fish increased dissolved oxygen content. 
Disregarding opinion, it is fact that this stretch of river affords all 
anglers the opportunity to catch trophy size fish from public water. Year 
after year this stretch of river yields many 10 pound plus largemouth 
bass, 6 pound plus shoal bass and an innumerable amount of line peeling 
striped bass. The removal of these dams will eliminate access to an 
already thriving population of sport-fish. Additionally, those in favor 
of the dam removal state that a potentially improved paddling experience 
will be beneficial to the local economy. What might be gained in 
recreational paddling will be lost in angler access. Instead, local 
recreational paddling outfitters stand to be the only ones to benefit 
from such alterations to the river. The newly created whitewater rafting 
course in in Columbus Georgia has sparked the interest of local kayak 
guide companies who claim to have the rivers best interest at heart. 
Personally, I have seen first hand that these paddling outfitters 
contribute to the pollution of the river. 
The biggest threat the removal of these dams pose is to the fish 
populations that are supposed to thrive from such action. The anglers 
that fish these stretches of river are the ones who clean up after 
others, and go out of their way to keep these fish thriving year after 
year. Removing these dams will likely eliminate public access to these 
already thriving stretches of river. It would be a travesty to take away 
a public resource that is rightfully theirs in favor of lining the 
pockets of a few. It is due to these reasons that I hope the removal of 
these dams does not come to fruition. Thank you for your time.

AJ Simmons
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jody simms, Lanett, AL.
i think everything that can be said, has been said.Please reconsider the 
breaching of these dams,it will ruin a whole community way of life...and 
devastate the shoal bass population....thank you for your time

20190305-5006 FERC PDF (Unofficial) 3/4/2019 7:09:26 PM

20



Donavan Carroll, Valley, AL.
Here is my comment on the De-commissioning of Riverview Dam. I am 
reading about the purpose of taking down the dam and one reason is to 
connect to Wolf Creek and making it into an amusement ride. Well isn't 
that targeting a specific age group. How many 65-85 year old people have 
you seen floating down the river? Yeah, me either. How many smaller kids 
do you see paddling down the rapids? Yeah, Me either. So you are 
proposing to take down A legacy of generations Of fishing, hunting, 
boating, Swimming, camping And etc. For the whole family. not just for 
the few in this proposal. This is an active river and it serves many 
different functions and activities and there is even less about the end 
result other than kyacks and shoal bass. Well shoal bass are already in 
all of these areas but yes the ones between Langdale and Riverview being 
probably the Largest in the world and need harvest protection, and not 
habitat expansion because under the recipicle water act, they can be 
harvested. If anything it should be designated as a no harvest zone for 
Trophey Shoal Bass. This is a unique habitat, a craddle for them and must 
be protected. The dams are the most protection they have due to the 
Riverine Habitat. To even consider busting these dams for the gain of 
money is a outrage, and nothing has been scientifically proven for it to 
be better for the environment. Riverine Habitat has been scientificaly 
proven to be the most productive far exceeding that if a river or lake 
and to try to say you will be reverting it back to natural water flow is 
propstrus considering they are Permanent Major dams within ten Miles in 
both directions so please stop using the term “Natural Flow” and say what 
its really about. The only people we are hearing from in favor of dam 
removal I have never once seen on this river. And I am on it 200 days a 
year on average.

You can go back in history of these dam removal projects Throughout the 
country in the past few decades and see how many have been environmental 
Disaster s Espically the ones involving industrial areas on the river, 
ours being the most potential starting at Industrial Drive in Atlanta to 
Riverview Mill. Your purposing to unleash over 100 years of this sediment 
into Lake Harding. I don't think that people that live on or use Lake 
Harding have taken into consideration that they do not have a shipping 
channel that is regularly dredged in other words all of this will be 
deposited into the lake. After looking At the sediment flow estimates for 
Columbus I did not see any Factors that the river channel just downstream 
is constantly dredged for the shipping channel. In other words Lake 
Harding won't have that luxury. Why has this not been addressed to the 
public.I just do not see any justification for a kyack run that will only 
be used by a limited group of people for a very limited portion of the 
year. The economics mentioned about revenue being generated for the area 
don't seem to be logical. You are still only talking about a limited 
group of people when we already have people coming from across the 
country to sample this part of the river, from duck hunters to people 
targeting the large Shoal Bass that are only in this part of the river. I 
can find multiple reasons of why this should not be done and I can't find 
any why it should be. This should have more public attention to what the 
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facts of all previous dam removals and what the outcomes were so they are 
knowledgeable about what this dam removal outcome could possibly be.

Sincerely,
Donavan Carroll
7571 School Street
Valley,  AL 36854

Donavan Carroll

7571 School Street

Valley, AL 36854
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Paige, Valley, AL.
Federal Energy Regulatory Commission
888 First Street, NE
Room 1-A-Dockets Room
Washington, DC 20427

Reference: Project# P-2350
Riverview Mill Surrender Application and 
Decommission the project

COMMENT

With all due respect to Georgia Power for the surrendering of Licence 
(Exhibit A), and the decommissioning of the project (Exhibit E) Due to 
simple fact that What very little information that was supplied to you 
was, in fact, just that very little information. I am hoping that when 
this goes under your Consideration for approval that you will hear the 
small amount of letters you received. If nothing else but to require that 
more information be provided. We know that we are small in numbers but 
for those of us that grew up on this river or discovered this part of the 
river have alot more information to share. 
My name is Paige Thorn and I grew up in Riverview. When I got old enough 
to buy my first home to one day have a family, I stayed with Riverview. 
So I have seen things come and go around here. This has always been a 
thriving town, friendly people and full of small town charm. if you ask 
about the fishing here, well lets just say you would get very little 
cooperation. Our fishing on this part of the river is and always has been 
abundant. Recognition Is not something any one here wanted but now it 
feels more like, “A Fight for our lives”. Why I say fight for our lives 
is because that is what it is to me, and here are just a few things that 
I hope will make you take a closer look at what all could be destroyed. 
You know I am trying to find the words to put in front of you that really 
might grab your attention and all I keep coming up with is this.
SImple, That's what this place is...Had a bad day-SIMPLY take it to the 
river. You always come back feeling refreshed or have a big story of a 
big fish you caught or the baby eagles coming down in front of you to eat 
Or you could discover a eagle nest, a Blue Heron Catching a fish, maybe 
the quiet stroll(float) down river when you can see deer. turkeys. Birds 
of all kinds of birds( some rare), an occasional alligator, muskrats, 
Minks, bobcats, hawks, shad running up the dams are just a few Things you 
will more than likely see. The dams are alluring to the animals here
because they provide a great source of food. With generation Of West 
Point Riverview Dam becomes a source of aeration, A Bigger source of 
Food, to just name a few things our Dam provides. You see we already have 
here what people try to build or the Purpose of Why people Build bird 
sanctuaries, Or release fish that will later be for game fishing. 
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Now that's just a few things due to only having 600 words to make you 
understand that we know we have something special here that has adapted 
to the Environment that was created over a hundred years ago. And if you 
destroy the habitat then you displace the animal. When did that become a 
way of making anything better. Its the habitat that attracted all of 
these animals to start with. We have a Biird Sanctuary on the Georgia 
side a Wildlife Management area ,Forever Wild Land So someone already 
knows in fact that this area should be preserved just as it is. The draft 
for de-commissioning Plan should stay with the building of portages 
around the dams. They can have the connection for kyackers and also not 
disrupt the animal habitat that made this their home and are thriving due 
to the already perfect conditions surrounding them. Please help us save 
this area. We don't want it to be like Phenix City. It would be a 
wastewater overflow. Please don't take my life away by taking everything 
great this place already has and De-commissioning It. 
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James K Cantrell, Valley, AL. 

I am the President of the Chattahoochee Foundation.  Below is our Mission: 

The Chattahoochee Foundation is a public, non-profit non-member Corporation managed by our Board 
of Trustee with offices at City Hall in Valley, Alabama. We stand ready to assist and participate in any 
way we can. From our Articles of Incorporation, Article 6: 

The purpose of the Foundation shall be to: 

(a) To promote for the benefit of the general public the preservation of natural resources primarily
located in, but not limited to, the Chattahoochee River basin and abutting counties in the State of
Alabama.  The resources shall include land and water resources the plant and animal life thereon, and
unique scenic, agricultural, natural and historic sites;

(b) To promote and provide for the scientific study and broad public education regarding natural
resources, including water, soil, plant and animal life, and amenity resources.

(c) To use all property held or controlled by the Foundation and the net earnings thereof for the
benefit of the general public and for charitable, educational, recreational, conservation, scientific or
historical purposes.

I along with most all of the citizens of the communities bordering the Chattahoochee River are vitally 
interested in the river's future.  Specifically the 23 Mile run of the river from the West Point Dam to  
Lake Harding is of great interest and concern with the changes being brought by Georgia Power's de-
commissioning of The Langdale (AL) and Riverview Hydro plants. 

What is the best long term use/future of this portion of the river in our area?  There are and will be 
many proposals forthcoming.  Our Chattahoochee Foundation will be one of the players and will be 
providing much input in this process. This will be an important and interesting process and we look 
forward to it. 

Thank you, 

James K (Jim) Cantrell  
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Expected Impacts of Barrier Removal on Shoal Bass Micropterus cataractae Within their Native Range 

The Southeast Aquatic Resources Partnership’s Southeast Aquatic Connectivity Program helps identify 

opportunities for barrier removals across the region. The removal of barriers to migration is one of the 

actions that resource managers have commonly focused on to further Shoal Bass Micropterus 

cataractae conservation.  This briefing is intended to summarize existing research and literature to 

approximate expected impacts from removals of dams, culverts, and other barriers to fish passage on 

Shoal Bass population status.  While research needs remain regarding the natural history and habitat 

needs of the species, recent research helps shine light on the potential for future barrier removal 

projects.  

Background 

The Shoal Bass is a riverine, freshwater fish species endemic to the Apalachicola-Chattahoochee-Flint 

(ACF) river basin in Georgia, Alabama, and Florida (Williams and Burgess 1999).  This fish is typically 

found in mainstem rivers and their larger tributaries (Ramsey 1975).  True to its name, the Shoal Bass 

typically prefers swift, rocky habitat when available (Williams and Burgess 1999; Wheeler and Allen 

2003; Stormer and Maceina 2009; Gocklowski et al. 2013; Sammons et al. 2015).  Seasonal habitat use 

varies, with adult Shoal Bass often congregating in large shoal complexes to spawn in spring (Gocklowski 

et al. 2013; Bitz et al. 2015; Sammons 2015; Cottrell 2018), then dispersing to diverse habitats, including 

coastal plain river segments with little, if any, shoal habitat (Sammons 2015). 

While the Shoal Bass is a popular sportfish species across its range (Taylor and Peterson 2014; Sammons 

et al. 2015), threats from multiple factors include habitat fragmentation (Dakin et al. 2015; Sammons 

and Early 2015; Taylor et al. 2018a) and degradation (e.g. sediment, Walser and Bart 1999; temperature, 

Porta 2011; and flow, Stormer and Maceina 2009) as well as hybridization with other Micropterus 

species (Dakin  et al. 2015; Alvarez et al. 2015; Taylor et al. 2018b).  Because of these factors, the Shoal 

Bass is considered a species of conservation concern by multiple groups.  The State of Georgia considers 

the Shoal Bass both a High Priority Species and a Species of Concern (Georgia Department of Natural 

Resources 2015).  Stormer and Maceina (2008) found declining abundance in three of four known 

populations in Alabama from 2005-2007. The state of Alabama now ranks Shoal Bass as a Level 1 Species 

of Greatest Conservation Need, with only one known population remaining (Alabama Department of 

Conservation and Natural Resources 2015). However, recent sampling efforts suggest that this 

population may now also be extirpated (S. Sammons, personal communication).  The State of Florida 

considers the Shoal Bass Rare and Biologically Vulnerable (Florida Fish and Wildlife Conservation 

Commission 2012).  The International Union for Conservation of Nature Red List considers them “Near 

Threatened”, while the Endangered Species Committee of the American Fisheries Society considers it a 

species of special concern (Jelks et al. 2008).  However, the shoal bass currently is not listed or 

petitioned for federal protection under the Endangered Species Act. 

Prior to European settlement, the ACF basin was a free-flowing, interconnected system.  The presence 

of Shoal Bass from mountainous reaches of the Upper Chattahoochee through the Piedmont, across the 

fall line, and into the Coastal Plain suggests some degree of connectivity, though there do appear to be 
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some natural genetic differences among populations across the range (Taylor et al. 2018c).  Shoal Bass 

spawning migrations as far as 197 km have been recorded in the unregulated section of the Flint River 

(Sammons 2015), though these can be much shorter in sections of the basin with reduced effective 

distance due to dams or reservoirs (Stormer and Maceina 2009; Sammons and Early 2015; Cottrell 

2018).  A species distribution modeling exercise suggested that the distance of available free-flowing, 

interconnected stream length (comprised of third-order streams and larger) was important in explaining 

the current distribution of Shoal Bass, and that interconnected reaches of less than approximately 100 

km rapidly lost their suitability for Shoal Bass presence (Taylor et al. 2018a).  Fragmented tributary 

streams showed the greatest loss in Shoal Bass suitability, likely because longer free-flowing fragments 

connected to mainstem rivers confer access to critical habitats that are unevenly distributed within 

stream systems (e.g., spawning shoals or drought refugia; Taylor et al. 2018a).  In stream segments with 

little effective reach, inbreeding depression and random genetic drift can result (Dakin et al. 2015; 

Taylor et al. 2018c), perhaps lowering fitness of remaining individuals.  Where barriers to fish passage 

block smaller tributary populations from access to mainstem refugia, increased variability in year class 

strength (Taylor 2017) and high mortality during drought (Stormer and Maceina 2009) have also been 

documented. 

Shoal Bass do not appear to prefer to utilize lentic habitats (e.g. reservoirs and backwaters).  Sammons 

and Early (2015) found that fish from a large tributary of the Chattahoochee River entered the 

mainstem, but remained immediately below a dam where flow was present rather than entering a 

downstream reservoir.  When Shoal Bass are released into reservoirs (e.g. following fishing 

tournaments), they typically return to lotic environments upstream of the reservoir (Taylor and Peterson 

2015), and Ingram et al. (2013) found that survival of translocated shoal bass was 92% after 90 days, 

with most fish returning upstream to flowing portions of the headwaters river.  Shoal Bass populations 

do exist/previously existed within some small impoundments on the Middle Chattahoochee River, 

though each of these systems typically receives some flow due to their high inflow to storage ratios (J. 

Slaughter, personal communication) in comparison with larger impoundments.  In contrast, populations 

of Shoal Bass are so abundant and concentrated during spawning in the unregulated Upper Flint River 

that questions have actually been raised about potential angler overexploitation (Sammons and 

Goclowski 2012).  

Discussion 

Removal of barriers should generally benefit shoal bass populations for multiple reasons.  Providing fish 

passage allows the effective reach available to a population to increase, which can open up access to 

quality habitat and resolve genetic diversity concerns across currently isolated populations.  Therefore, 

the removal of barriers that open up the highest amount of quality habitat should be prioritized.  In 

areas where non-native congener species (e.g. Alabama Bass Micropterus henshalli) exist below a barrier 

but not above it, however, managers should consider the potential impacts of hybridization and/or 

interspecific competition on shoal bass as a factor.  Removal of barriers can also make populations more 

tolerant of environmental stressors by offering refugia during periods of drought or due to habitat 

degradation in a localized area as a result of land use impacts, particularly if access to mainstem rivers 

that are not as susceptible to critical reductions in flow is made available.  This may include the 
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restoration of impounded reaches to more suitable, flowing habitat that shoal bass are more likely to 

utilize.   

It is critical that barrier removal projects do not impede passage of fish due to excessive velocities at 

newly-established points of connectivity.  While no published literature exists on the critical swim 

velocities of Shoal Bass, several studies have looked at similar criteria for Smallmouth Bass Micropterus 

dolomieu.  Published Ucrit values for various sizes of Smallmouth Bass range from 63 to 117 cm/s (Bunt et 

al. 1999; Cooke and Bunt 2001; Peake 2004).  Peake (2004) also studied the ability of Smallmouth Bass 

to pass through culvert-style raceways and found that a high proportion of individuals (82-95%) were 

able to make complete ascents at velocities ranging from 40-120 cm/s.  Smallmouth Bass are known to 

use riverine habitats throughout their range, and therefore should stand as a suitable, conservative 

proxy for Shoal Bass critical swim velocities. 

Restoration of impounded reaches can also increase access to historic habitat.  While removal of larger 

dams that create these impoundments is not always a feasible option, where possible, it could 

potentially increase the biological carrying capacity of a basin.  If the impoundment covers historic 

spawning habitat, benefits can be two-fold in that spawning shoals are restored with appropriate flows 

while access is then provided to isolated, adjacent populations downstream of a dam.  Even in cases 

where population equilibrium does not increase, population stability over multiple generations is likely 

to increase. 

Barrier removal projects should always consider the biological needs of the species in concern and be 

based in sound science.  If removals can ameliorate known threats to Shoal Bass populations (e.g. 

isolation, impoundment, habitat degradation, genetic isolation or hydridization) without creating a 

larger problem due to one of these threats, these projects should be pursued in a cost-effective 

approach that prioritizes species recovery both across the range and within priority sub-basins.   
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OK Cooperative Fish and Wildlife Research Unit
007 Agriculture Hall
Stillwater, OK 74078
Email:  Andrew.t.taylor@okstate.edu
Website: www.andrewtaylor.fish  [andrewtaylor.fish]

Follow me on ResearchGate [researchgate.net]
"Like" the Black Bass Conservation Committee's Facebook page [facebook.com]

On Mon, Jun 17, 2019 at 8:52 AM O'Rouke, Patrick Michael <PMOROUKE@southernco.com> wrote:

Thanks!

From: Taylor, Andrew <tandret@ostatemail.okstate.edu> 
Sent: Monday, June 17, 2019 9:30 AM
To: O'Rouke, Patrick Michael <PMOROUKE@southernco.com>
Subject: Re: Shoal Bass White Paper

 EXTERNAL MAIL: Caution Opening Links or Files 

Hi Patrick,

Sounds great...I'll do my best to get this back to you by the end of the week. 

Thank you,
Andrew
---------------------------------
Andrew Taylor, Ph.D.
Senior Research Specialist
Oklahoma State University
OK Cooperative Fish and Wildlife Research Unit
007 Agriculture Hall
Stillwater, OK 74078
Email:  Andrew.t.taylor@okstate.edu
Website: www.andrewtaylor.fish  [andrewtaylor.fish]

Follow me on ResearchGate [researchgate.net]
"Like" the Black Bass Conservation Committee's Facebook page [facebook.com]
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On Thu, Jun 13, 2019 at 2:09 PM O'Rouke, Patrick Michael
<PMOROUKE@southernco.com> wrote:

Andrew, here is the document I texted you about last month.  Fortunately it’s only a
couple of pages of text.  Since you’re probably the most up-to-speed on the current
state of shoal bass literature after having gone through academic hazing, I’ve got a
specific request for you. Can you please take a look at the references and 1) make sure
I’m not misstating anything in there as far as you’re aware (particularly the part where I
editorialize a bit on your presence/absence model), and 2) make sure I’m not missing
any references that you think need to be in there to bolster the substance of the
paper?  I don’t need a ton of editorial help (unless you’ve got the time and desire),
mostly just a quick check to make sure nothing throws up any red flags right out of the
gate.

For context, the plan here is to send this to the core NBBI folks for peer review, and, if
the SARP Steering Committee is comfortable with it, have Vance put this out as a NBBI
document that generally supports barrier removal and gives people a quick overview of
the existing science on the subject.

Thanks a bunch in advance for your help.  Hope everything is going well this summer as
you transition to the new gig.

Patrick 
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From: O"Rouke, Patrick Michael
To: Kelly Schaeffer
Subject: FW: Shoal Bass White Paper
Date: Tuesday, August 18, 2020 10:22:50 AM
Attachments: Expected Impacts of Barrier Removal on Shoal Bass Micropterus cataractae Within their Native

Range_ATedits.docx

From: Taylor, Andrew <tandret@ostatemail.okstate.edu> 
Sent: Tuesday, June 18, 2019 11:54 AM
To: O'Rouke, Patrick Michael <PMOROUKE@southernco.com>
Subject: Re: Shoal Bass White Paper

 EXTERNAL MAIL: Caution Opening Links or Files 

Hi Patrick,

Here is what I came up with.  I edited the section about the distribution models a good bit, mainly
for accuracy as it relates to interpreting the modeling exercise and its results.  I also added the
citation for the published manuscript.  Feel free to take or leave the rest.  

I understand that there has been a great deal of pushback from local anglers on some of these
planned dam removals.  I think one thing to consider is that the shoal bass is just one example of a
number of riverine species that are impacted negatively by habitat fragmentation.  Many of the
findings you highlight in your statement are grounded in classic metapopulation dynamics, the
extinction vortex, and other fundamental concepts in population ecology and conservation biology. 
As an angler myself, I can understand the frustration in losing a local "honey hole" for fishing trips. 
What we can't lose sight of is the bigger picture of conserving the species across as much of its
native range as possible.

Let me know if I can be of any further help.

Regards,
Andrew

---------------------------------
Andrew Taylor, Ph.D.
Senior Research Specialist
Oklahoma State University
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WILDLIFE RESOURCES DIVISION

MARKWILLIAMS
COMMISSIONER

RUSTY GARRISON
DIRECTOR

June 24, 2019

Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission

888 First Street, N.E., Room 1A

Washington, DC 20426

RE: Comments on Georgia Power Company (GPC) Response to Additional Information

Request and Proposed Study Plan (May 2019) Langdale Project, FERC # 2341 and

Riverview Project FERC # 2350

Dear Secretary Bose:

The Georgia Department of Natural Resources, Wildlife Resources Division (WRD)

Fisheries Section has reviewed Power Company (GPC) Response to Additional Information

Request and Proposed Study Plan (May 2019) Langdale Project, FERC # 2341 and Riverview
Project FERC # 2350. In our February 27, 2019 comment letter, we pledged support for the

proposed studies outlined in GPC Notice of Application for Surrender of License, Soliciting

Comments, Motions to Intervene and Protests, Langdale Project, FERC # 2341 and Riverview

Project FERC # 2350.

Georgia Power has since proposed to develop a 'white paper', based on literature review

and consultation with resources experts, discussing the potential effects dam removal on Shoal

Bass (Micropterus cataractae). As noted in the study proposal, significant Shoal Bass research

has been conducted since its formal description in 1999. We expect that distilling this research

into a single, comprehensive, 'white paper' should adequately inform the dam removal process.

Georgia Power remains in consultation with WRD regarding the decommission and

removal ofthese projects and we support the proposed studies and actions. The removal of these

projects is expected to restore connectivity and riverine characteristics in this reach of the

Chattahoochee River benefiting fish, wildlife and aquatic resources. The WRD will continue to

engage in this process, evaluate study results to better understand the potential range of

conditions resulting from this project, provide substantive comment and request additional

studies, as needed.

FISHERIES MANAGEMENT SECTION

2065U.S. HIGHWAY 278 S.E. I SOCIAL CIRCLE, GEORGIA 30025-4711

706.557.3305 I FAX 706.557.3030 I WWW.GEORGIAWILDLIFE.COM
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[FERC #2341 and #2350 Comments - Georgia Wildlife Resources Division - Fisheries]

[March 24, 2019]

[Page 2 of2]

We appreciate the opportunity to comment on the proposal and look forward to continued

consultation with Georgia Power and other stakeholders as this process moves ahead. If

additional information is needed, please contact Thorn Litts (thom.litts@dnr.ga.gov).

Sincerely,

Matt Thomas

Chief

cc. Jon Ambrose

Steve Schleiger
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Chris Manganiello, Atlanta, GA.
June 26, 2019

Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, NE
Washington, DC 20426

Submitted via FERC eFiling System

RE: COMMENT regarding Georgia Power Companyâ€™s Proposed Study Plan for
Langdale and Riverview Hydroelectric Project Numbers 2341-033 & 2350-025

Dear Secretary Bose,

Chattahoochee Riverkeeper appreciates the opportunity to file comments in
response to the Georgia Power Companyâ€™s request for comments on the
Proposed Study Plan for Langdale and Riverview Hydroelectric Project Numbers
2341 & 2350, dated May 2019.

Established in 1994, Chattahoochee Riverkeeper (CRK) is an environmental
advocacy and education organization with more than 8,600 members dedicated
solely to making the Chattahoochee River a sustainable resource for the five
million people who depend on it. Our mission is to advocate and secure the
protection and stewardship of the Chattahoochee River, its lakes,
tributaries, and watershed, in order to restore and preserve their ecological
health for the people and wildlife that depend on the river system.

Hydraulic and Hydrologic Modeling Plan
CRK looks forward to reviewing the results of the Hydraulic and Hydrologic
Modeling Plan.
Ensuring that that there is enough flow in the river for municipal water
supply and wastewater assimilation is critically important.

CRK understands that the projects are run of river dams, and that West Point
Damâ€™s discharges drive the overall volume of flow in this stretch of river.
However, CRK believes removing parts or all of the dams will alter the
velocity, duration, and timing of water flow through the project areas.

The proposed barrier removals may result in a more-flashy and less regular
stream flow that could be a problem for municipalitiesâ€™ raw water supply
withdrawal points and the East Alabama Water, Sewer and Fire Protection
Districtâ€™s wastewater discharge.  There are other wastewater
dischargesâ€”including West Point (Ga.), Lanett (Al.), and inflow from Long
Cane Creek (which supports multiple wastewater discharges in Georgia)â€”that
must also be considered when evaluating comprehensive assimilative capacity
for this stretch of the Chattahoochee River.

In the Methodology section, please explain why some dams would be partially
or entirely removed in some scenarios but not in others.

Shoal Bass Literature Review
CRK recognizes that barrier removal and the constructed whitewater course in
Columbus, Georgia has not improved aquatic connectivity for shoal bass.
However, because the Georgia Power Companyâ€™s proposed removal will
ultimately result in a natural streambed (as opposed to a manufactured
streambed), CRK anticipates improved aquatic function.  The proposed removal
could create an 11-mile stretch of river shoal habitat.  Georgia Power should
make shoal bass habitat restoration a priority in the section of the
Chattahoochee River.

Water Quality Plan
The USACE Clean Water Action Section 404 permitting and Section 401 Water
Quality Certification processes are critical steps for addressing public and
agency concerns about the nature, volume, and other characteristics of legacy
sediment contained in the project areas.  In August 2016, stakeholders and
regulatory staff from the Savannah District, the U.S. Environmental
Protection Agency, the U.S. Fish and Wildlife Service, and the Georgia
Environmental Protection Division discussed the new Nationwide Permit A for
low head dam removal.  Regulatory staff expressed specific concern about
legacy sediment as one reason for not developing regional conditions for or
immediately implementing Nationwide Permit A.  Instead, the Savannah District
ultimately did not adopt NWP-A, but rescinded NWP-A for five years.

The Eagle and Phenix Mill Dam was the first major dam built across the
Chattahoochee River in 1834 before significant land disturbing activity began
in the upper Chattahoochee River basin.  This could explain why there was
little sediment discovered during the structureâ€™s removal in 2013.
Langdale was the second structure constructed in the region in 1860, followed
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by North Highlands (1900), City Mills (1900) and Riverview (1902).
Significant sediment flows in the region would have remained high until 1975
when West Point Dam was constructed.  Given this timeline, the age of these
structures, and the agricultural history of the region, it is plausible that
there may be more legacy sediment than anticipated behind the structures
Georgia Power proposes to remove.

Cultural Resources Plan
CRK continues to support the complete or partial removal of the three dams
and the Riverview Powerhouse (P-2350-025), and the intent to repurpose the
Langdale Powerhouse (P-2341-033).  CRK would support retention of some
elements of the dams or other properties for cultural and historic purposes
if reasonable, feasible, and safe.  Will underwater surveys (for example,
divers) be used to evaluate the damâ€™s physical condition?

If you have any questions, please do not hesitate to contact us.

Sincerely,
/JU/
Jason Ulseth
Riverkeeper
404.352.9828
julseth@chattahoochee.org
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From: O"Rouke, Patrick Michael
To: Kelly Schaeffer
Subject: FW: Shoal bass white bass
Date: Tuesday, August 18, 2020 10:24:20 AM
Attachments: Expected Impacts of Barrier Removal on Shoal Bass Micropterus cataractae Within their Native Range_V2.docx

Here are the comments from the former Chief of Fisheries at Georgia WRD on this document.

From: Thomas, Matt <Matt.Thomas@dnr.ga.gov> 
Sent: Friday, June 28, 2019 10:36 AM
To: Slaughter, Joe Ernest <JESLAUGH@southernco.com>
Cc: O'Rouke, Patrick Michael <PMOROUKE@southernco.com>
Subject: Shoal bass white bass

 EXTERNAL MAIL: Caution Opening Links or Files 

Thanks for providing the shoal bass paper. Overall looks good. Thom and I reviewed and a few minor
suggestions for consideration are on the attached.

Thanks, Matt

Hey,

Attached is the whitepaper that the NBBI is working on to help answer some of the public questions
about benefits to shoal bass. Wanted you to take a look at it and make any comments you see fit,
particularly about the overall tone and direction.

Let us know what you think. Thanks!

Joey
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From: O"Rouke, Patrick Michael
To: Kelly Schaeffer
Subject: FW: Shoal Bass Summary-Request for Peer Review
Date: Tuesday, August 18, 2020 10:28:58 AM

This is correspondence I had with Vance Crain from NBBI.  I think the original email I sent to the agency folks on June 27 (seen below) has
disappeared from our server, as I can’t find it.

From: O'Rouke, Patrick Michael 
Sent: Thursday, August 29, 2019 3:18 PM
To: Vance Crain <vance@southeastaquatics.net>
Cc: Slaughter, Joe Ernest <JESLAUGH@southernco.com>
Subject: RE: Shoal Bass Summary-Request for Peer Review

Hey, following back up on this…I got a few minor edits from Matt Thomas and Thom Litts that I’ll work in.  Never heard anything back from
Steve Ryder or Andy Strickland nor were any edits provided.  Brent Hess got me a copy of a flow study on the Ocmulgee that referenced
shoal bass, and I’ll probably integrate that with one of Matt/Thom’s comments to bolster the species as a fluvial specialist.

Copying Joey to see what we may want to do here as a next step.  We’ve got a little more time than initially expected as we’ve pushed our
meeting back later in the fall due to some FERC questions. 

Patrick

From: Vance Crain <vance@southeastaquatics.net> 
Sent: Friday, July 26, 2019 8:20 AM
To: O'Rouke, Patrick Michael <PMOROUKE@southernco.com>
Subject: Re: Shoal Bass Summary-Request for Peer Review

 EXTERNAL MAIL: Caution Opening Links or Files 

Hey Patrick, I'm so sorry that this slipped away from me. We had a baby come along and I'm just now getting back up to speed.
Given I am not the species expert like the others in this email I am hoping I didn't mess you up too much.

I was able to skim the document yesterday, but when I tried to open it again this morning it said I no longer had permission. In
regards to the citations and missing information, I didn't have any major comments based on my first scan. We have already
discussed the organization feedback question, and as long as our reps are good with it then we should be good. I think it's well
written, sticks to the facts, and leaves out anything that could be controversial. If you want me to take another look please let me
know, and again I apologize for missing this.

Thank you,
Vance

On Thu, Jun 27, 2019 at 3:58 PM O'Rouke, Patrick Michael <PMOROUKE@southernco.com> wrote:

Folks:

If you'll recall, I talked about this concept at the NBBI meeting in Tallahassee last month.  First, some background/recap.  

One of the major environmental reasons that Georgia Power proposed the surrender and expected removal of our Langdale and
Riverview projects is the expected benefit it would have on shoal bass populations in that section of the Chattahoochee River. 
Since filing with FERC, our dockets have received a surprising number of comments from anglers disputing that thinking and
calling into question the science behind it.  In an effort to respond, it was quickly evident that despite a lot of research done on
shoal bass in the past, particularly over the last decade, there wasn't a single place to point them to help synthesize the existing
science in this area.  Beyond just this particular FERC process, I think that shows a need for some sort of document that can be
given to regulators (FERC, USACOE, etc.) or stakeholders to explain the issues succinctly yet scientifically.  

The link below will take you to a draft document that is intended to provide a synthesis of the existing science around shoal bass
and barriers as well as a discussion about the impacts we would expect from removal of those barriers.  While this document
would ultimately be filed on the FERC docket for Langdale and Riverview proceedings, I think you'll see that it is written to apply
to a number of situations, from small culverts to FERC-regulated dams and everything in between.   

https://soco365-

 

45

mailto:PMOROUKE@southernco.com
mailto:Kelly.Schaeffer@KleinschmidtGroup.com
mailto:vance@southeastaquatics.net
mailto:PMOROUKE@southernco.com
mailto:PMOROUKE@southernco.com
https://urldefense.proofpoint.com/v2/url?u=https-3A__soco365-2Dmy.sharepoint.com-3A443_-3Aw-3A_g_personal_pmorouke-5Fsouthernco-5Fcom_EVQmMHe-5FdixNs3W5JwNgJuABfezuOCvmi8I2nYD-5FRD7xog-3Fe-3Dj4Vumh&d=DwMFaQ&c=AgWC6Nl7Slwpc9jE7UoQH1_Cvyci3SsTNfdLP4V1RCg&r=GhsR5uPM1lJk4FTgruVo72OzJkT544F1aX7RR2mztAE&m=WBH89s_Kmat0VTQd4Aa1oj38Cpr1agPSZPlNmuGrBRM&s=OiVU1zUiF3eCcX2WJmsmt4_y-U8tpvpPmUxaXxMT1cw&e=


my.sharepoint.com:443/:w:/g/personal/pmorouke_southernco_com/EVQmMHe_dixNs3W5JwNgJuABfezuOCvmi8I2nYD_RD7xog?
e=j4Vumh [soco365-my.sharepoint.com]

My request to the four of you is to provide a basic peer/agency review of the document.  It's short (two and a half pages plus
citations) and hopefully direct, so it shouldn't take long to review.  Please let me know if you think this is something you could
tackle within the next few weeks.  When we can get this to a point where everyone feels comfortable, the revised version will
then be forwarded to the SARP steering committee to decide whether or not this is something the NBBI can put out as a white
paper and would ultimately be available for reference.  The goal isn't to get to something that would be published in
Transactions or NAJFM, but just to pull everything together in one place to help others who aren't as immersed in the black bass
literature as we are to understand the reason anyone would pursue barrier removal in the name of shoal bass.  I think the three
biggest things to keep in mind while reviewing are 1) is anything inaccurately cited or are any statements unsupported?; 2) are
any sources or other information that you're aware of missing?; 3) is there anything in there that would be problematic for your
respective agency?

Thanks in advance for your help.  I'm fairly certain the cloud link will work for everyone, but please let me know if you're able to
open it since y'all are outside of my corporate organization.  Click "Open in Word" in the center of the top gray ribbon, and then
turn on track changes.  When you close out, it will automatically save everything back to the cloud.  If this doesn't work, I'll send
the document via attachment and consolidate reviews, but this should make it easier for us to collaborate.  Hopefully you'll have
as much fun as I did with this...it's fairly awesome to work on a literature review where you know so many of the people you're
citing and have had a small hand in some of the foundational science for a species.

Thank you,
Patrick

Patrick O'Rouke
Fisheries Biologist
Georgia Power

pmorouke@southernco.com
241 Ralph McGill Blvd.
Atlanta, GA 30308
(404) 506-5025 (Office)
(470) 426-5322 (Cell)

--
Vance Crain
NBBI/Watershed Coordinator
Southeast Aquatic Resources Partnership
http://southeastaquatics.net [southeastaquatics.net]
757-292-6718
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Langdale and Riverview Hydroelectric Projects 
 FERC Projects #2341 and #2350 

Communication Date: 

10/10/19 

Communication Type (telephone, email, in-person meeting, other): 

In-person (Chattahoochee River Conservancy office – Spencer Environmental Center) 

List and attach pertinent written correspondence: 

(i.e. letter, fax, meeting notes/handouts, printed materials, etc.)  

Printed materials and general discussion 

List persons attending from Southern Company/Georgia Power: 

Joey Slaughter – GPC 

Dawson Ingram – GPC 

List organization name and persons attending from other organization: 

Chattahoochee Rver Conservancy – Henry Jackson; Auburn University – Steve Sammons; Adjacent 
Landowner/Local Fisherman – Kendall Andrews; Local Fisherman – Chris Funk.  

Subject: 

Review and discuss the Langdale and Riverview Decomissiong Projects; H&H surveying and modeling 
activities; discuss fishing and access concerns.   

Comments/Discussions/Requests: 

• Joey opened the meeting with introductions, provided a project overview, discussed the efforts
taken to date, and then opened discussion with the attendees.

• Kendall Andrews asked about the 2 rounds of surveys. Joey explained that the surveys were for
modeling purposes and the second round was for more detailed survey data.

• Kendall Andrews also asked about the status of the December filing and it was acknowledged
that the final decommissioning plan was still a work in progress and that more
discussion/meetings with landowners and other agencies would take place before finalizing the
plan.

• Kendall Andrews asked about the public meeting delay. It was explained that this was due to the
additional work on the modeling referenced earlier.
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• Kendall Andrews was concerned about his property value, especially if he loses boat access to
the river.

• Kendall Andrews and Chris Funk were concerned about negatively impacting the Shoal Bass
population contained between Riverview and Langdale Dams.

• Chris Funk asked about sedimentation impacts from the removal on the dams.
• Kendall Andrews asked to be included on future stakeholder communication.

Form Completed By: 
 Dawson Ingram
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Chris Manganiello, Atlanta, GA.
May 1, 2020
Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, NE
Washington, DC 20426

Submitted via FERC eFiling System

RE: COMMENT regarding Georgia Power Companyâ€™s February 28, 2020 License
Surrender Filings re Langdale and Riverview Hydroelectric Project Numbers
2341-033 & 2350-025

Dear Secretary Bose,

Chattahoochee Riverkeeper appreciates the opportunity to file comments in
response to the Georgia Power Companyâ€™s (Georgia Power) request for
comments on the Progress Report, Draft Potential Effects of Dam Removal on
Shoal Bass Study Report, and Draft Water Quality Report, dated February 28,
2020.  We are submitting these comments despite Georgia Powerâ€™s
cancellation due to COVID-19 social distancing measures of an April 1 public
meeting to discuss this information.  We contacted Georgia Powerâ€™s project
contact twice by email (April 27) and telephone (April 29) to determine if
the May 1 deadline was a hard deadline, and did we not get a response.

Established in 1994, Chattahoochee Riverkeeper (CRK) is an environmental
advocacy and education organization with more than 10,000 members dedicated
solely to making the Chattahoochee River a sustainable resource for the five
million people who depend on it. Our mission is to advocate and secure the
protection and stewardship of the Chattahoochee River, its lakes,
tributaries, and watershed, in order to restore and preserve their ecological
health for the people and wildlife that depend on the river system.

Progress Report
CRK looks forward to reading a draft of the Hydraulics and Hydrology Study to
learn more about why some dams would be partially or entirely removed in some
scenarios but not in others.

CRK is pleased to learn that the Cultural Resources Study will be
â€œcompleted prior to and included with the Dam Decommissioning Plan
filing.â€ [page 6-2]

Draft Potential Effects of Dam Removal on Shoal Bass Study Report
CRK agrees that dam removal can produce enhanced habitat.  Georgia Powerâ€™s
proposed removal will ultimately result in a natural streambed as opposed to
a manufactured streambed as found downstream in some areas that were part of
dam removal in the Columbus area. CRK anticipates improved aquatic function
because the proposed removal will create an 11-mile stretch of natural river
shoal habitat with connectivity to the Flat Shoals Creek tributary, which is
known to support shoal bass populations.

As noted in the Draft Report, â€œIf the impoundment covers historic spawning
habitat, benefits can be two-fold in that spawning shoals are restored with
appropriate flows while access is then provided to isolated, adjacent
populations downstream of a dam....Even in case where population equilibrium
does not increase, population stability over multiple generations is likely
to increase.â€ [Appendix A, no page number]

The Draft Report indicates removal may be good for adult shoal bass by
providing optimal depth and velocity conditions.  However, removal may not be
so beneficial for young-of-year shoal bass because the main channelâ€™s depth
may be optimal and the velocity may not be.  Georgia Power asserts â€œRemoval
of the Projectsâ€™ dams will result in a net increase in suitable habitat for
Shoal Bass.â€ [page 11] We agree that overall removal will enhance
connectivity between the newly exposed shoals and tributaries.

CRK agrees â€œit is critical that barrier removal projects do not impede
passage of fish due to excessive velocities at newly-established points of
connectivity.â€ According to a single post-removal assessment of the Eagle
and Phenix dam, barrier removal and the constructed whitewater course in
Columbus, Georgia may not have improved aquatic connectivity for shoal bass
in the main channel, see: Steven M. Sammons (Auburn University) for Uptown
Columbus, Inc., Responses of Fish Assemblages to Dam Removal on the
Chattahoochee River, Georgia (September 13, 2017).  Anecdotal stories from
anglers indicate shoal bass and other species are present in this section of
the river and have benefited from the damsâ€™ removal.  Clearly more study
and evaluation are necessary to determine the long-term implications of
barrier removal for shoal bass and other species.

Document Accession #: 20200501-5244 Filed Date: 05/01/2020
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CRK agrees that barrier removal projects â€œshould be pursued in a
cost-effective approach that prioritizes species recovery both across the
range and within priority sub-basins.â€ However, this Draft Report does not
indicate how Georgia Power will advance this approach or what specific tasks
will take place to advance shoal bass habitat beyond removal of the Langdale
and Riverview barriers.  For example, is there a plan or schedule to re-stock
shoal bass in the affected areas?

Draft Water Quality Report
CRK is pleased to learn that the Draft Water Quality Report indicates:

If the run-of-river dams are removed, â€œthe resulting lower water levels and
higher water velocities in the affected reach of the Chattahoochee River
would provide an alternative means of physical aeration as the water passes
through the exposed shoals,â€ [9] and

That â€œdecommissioning and removal of the Projects will not impact theâ€
the East Alabama Lower Valley Wastewater Treatment Plant Valley WWTP
permitted effluent discharge.â€ [14]

CRK remains concerned that sedimentation surveys upstream of the Langdale and
Riverview barriers have not been, and may not be, conducted.  When the Eagle
and Phenix Mill Dam and City Mills Dam were removed, it was assumed that
little sediment would be released.  However, there are concerns that sediment
transport did occur from upstream to a downstream area on river right (the
west bank in Alabama) below the former Eagle and Phenix Dam.

What is Georgia Powerâ€™s justification for not conducting these
sedimentation surveys and/or evaluations prior to removal of the Langdale and
Riverview dams?

If you have any questions, please do not hesitate to contact us.

Sincerely,
/JU/
Jason Ulseth
Chattahoochee Riverkeeper

Document Accession #: 20200501-5244 Filed Date: 05/01/2020
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1

APC Harris Relicensing

From: Anderegg, Angela Segars
Sent: Monday, December 7, 2020 2:46 PM
To: Fobian, Todd
Cc: Marshall, Matthew; APC Harris Relicensing; Chandler, Keith Edward; Greene, Chris
Subject: Re: Harris relicensing - Temperature requirements for Redeye and Shoal Bass

Thanks, Todd. I'll pass this information along to Dr. Devries. 
 

From: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov> 
Sent: Monday, December 7, 2020 12:17 PM 
To: Anderegg, Angela Segars <ARSEGARS@southernco.com> 
Cc: Marshall, Matthew <Matthew.Marshall@dcnr.alabama.gov>; APC Harris Relicensing <g2apchr@southernco.com>; 
Chandler, Keith Edward <KECHANDL@SOUTHERNCO.COM>; Greene, Chris <Chris.Greene@dcnr.alabama.gov> 
Subject: RE: Harris relicensing ‐ Temperature requirements for Redeye and Shoal Bass  
  

 EXTERNAL MAIL: Caution Opening Links or Files  

Hi Angie, 
  
We have some spawning temperature ranges for the two species in published and grey literature that could be useful to 
include in the report table, see references and details below.  We do not have any information on thermal minima, 
optimal temperature range, preferred temperatures and thermal maxima at this time.  
  
Shoal Bass (Micropterus cataractae) 
Georgia Power provided some references and life history information on Shoal Bass in their POTENTIAL EFFECTS OF 
DAM REMOVAL ON SHOAL BASS DRAFT filed with FERC.  Copy attached. In addition, some references and information 
are included below. 

From Boschung, H. T., and R. L. Mayden. 2004. Fishes of Alabama. Smithsonian Books, Washington, D.C. 
“Spawning begins in early April and continues until mid or late June at water temperatures of 17° to 24°C. Spawning may 
be correlated with rising water levels and appropriate temperatures.  Pond‐reared shoal bass (from Apalachicola River 
stock) spawned in 25° C water.” 

References from Boshung and Mayden 2004: 
Hurst, 1969 (life history, Halwakee Creek). Hurst et al. 1975 (biology). Parsons and Crittenden, 1959 (age and growth in 
Chipola River). Ramsey, 1975 (taxonomy, systematics, and distribution). Smitherman and Ramsey, 1971 (spawning, 
growth in ponds). Williams and Burgess, 1999 (original description, habitat, life history). Wright, 1967 (life history, Flint 
River, Georgia).  
Sammons, S. M., K. L. Woodside, and C. J. Paxton. 2015. Shoal Bass Micropterus cataractae Williams & Burgess, 1999. 
American Fisheries Society Symposium 82:75‐81.  
“Hatching occurred at water temperatures ranging from 15°C to 22°C, which matches approximate ranges of spawning 
water temperatures reported by other authors (Hurst et al. 1975; Boschung and Mayden 2004; Bitz et al. 2015)” 
              Hurst, H. N., G. Bass, and C. Hubbs. 1975. The biology of the Guadalupe, Suwannee, and Redeye basses. Pages 
47–53 in R. H. Stroud and H. Clepper, editors. Black bass biology and management. Sport Fishing Institute, Washington 
D.C. 

Bitz, R. D., P. A. Strickland, T. J. Alfermann, C. R. Middaugh, and J. A. Bock. 2015. Shoal Bass nesting and 
associated habitat in the Chipola River, Florida. Pages 237–248 in M. D. Tringali, J. M. Long, T. W. Birdsong, and M. S. 
Allen, editors. Black bass diversity: multidisciplinary science for conservation. American Fisheries Society, Symposium 82, 
Bethesda, Maryland. 



2

Taylor, A.T. and Peterson, D.L., 2014. Shoal bass life history and threats: a synthesis of current knowledge of a 
Micropterus species. Reviews in fish biology and fisheries, 24(1), pp.159‐167. 
  
Redeye Bass (Micropterus coosae)  

From Boschung, H. T., and R. L. Mayden. 2004. Fishes of Alabama. Smithsonian Books, Washington, D.C. 
“Redeye bass in ponds at Auburn spawned in water 21° C.  The eggs hatched in 6 days at 22° C, and within another 5 
days larvae were free swimming.” 
“Spawning in streams begins at water temperature of about 18° C and continues into early June.” 

References from Boshung and Mayden 2004: 
Catchings, 1978 (age and growth).  Cathey, 1973 (general account). Gwinner, 1973 (food, age and growth in Tennessee). 
Hurst, 1969 (life history). Hurst et al., 1975 (summary of biology). R.J. Miller, 1975 (behavior). Parsons, 1954 growth and 
habits).  Ramsey, 1971 (spawning, growth in ponds). Tatum, 1965 (age and growth). Webb and Reeves, 1975 (bass 
populations in Smith Reservoir).  

  
Catchings, 1978 A Life History Study of the Redeye Bass Micropterus coosae, in Alabama Waters. Internal 

Alabama Department of Conservation and Natural Resources Report. 54pp.  
“To assess if Redeye Bass could be successfully propagated in small ponds in order to produce fingerling for stocking 
purposes. On March 31, 1978 and on April 12, 1978, ADCNR stocked 16 and 7 Redeye Bass respectively into a 0.2 acre 
pond on the Eastaboga Hatchery. These redeye bass were collected from Salt Creek tributaries off the Duck Nest Springs 
Motorway between Duck Nest Springs and the Cheaha State Park drive. On April 5, 1978 the temperature of the pond 
was 77° F (25° C) and no nesting was observed. On April 10, 1978 four males were observed to be on four nests. 
Hatching began 3 days after observing eggs on nest 1. The temperature was from 66‐67° F (18.9‐ 19.4° C) during this 
time; however, eggs could have been laid earlier than 3 days prior to hatching. The male guarded the fry for at least 15 
days after hatching. On nest 2 the eggs were first observed on April 25, 1978 and hatching occurred 4 days later on April 
29, 1978. The temperature dropped from 67° to 61° F (19.4° to 16.1° C) during this time. The male guarded the fry for at 
least 10 days following hatching. Of the 1,456 fingerlings recovered from the pond, 61 of them died during draining 
operations. The remaining fingerlings died in the holding house by June 21, 1978. Apparently, mortalities were caused 
by taking fish from 80° F (26.7° C) pond water at draining to the 64° F (17.8° C) water in the holding house without 
tempering.” 
  
For spawning temperature data regarding Tallapoosa Bass and Alabama Bass, hatch dates are reported in Sammons et 
al. (2013) on July‐August of 2010 and 2011 from the 79‐km regulated section of Tallapoosa River between Harris Dam 
and Lake Martin, and at a control area in the upper unregulated section of river near the town of Heflin, 
Alabama.  Comparing and matching APC temperature data presented in the Aquatic Resources report to the hatch date 
observations may provide additional insight into spawning temperatures during the collection time period.   

Sammons, S.M., Earley, L.A. and McKee, C.E., 2013. Sportfish dynamics in the regulated portion of the 
Tallapoosa River between Harris Dam and Lake Martin, Alabama. Final Report Alabama Department of Wildlife and 
Freshwater Fisheries. Study, 60, pp.1‐189. 

  
Thank you for the opportunity to provide additional information and references on this topic. If you have any questions, 
please contact me. 
  
Todd Fobian 
Environmental Affairs Supervisor 
Alabama Wildlife and Freshwater Fisheries Division 
64 N. Union Street, Suite 551 
Montgomery, AL 36130 
Office: 334‐353‐7484 
Cell: 334‐850‐3798 
Todd.Fobian@dcnr.alabama.gov 
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From: Anderegg, Angela Segars <ARSEGARS@southernco.com>  
Sent: Tuesday, November 24, 2020 1:24 PM 
To: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov> 
Cc: Marshall, Matthew <Matthew.Marshall@dcnr.alabama.gov>; APC Harris Relicensing <g2apchr@southernco.com>; 
Chandler, Keith Edward <KECHANDL@SOUTHERNCO.COM> 
Subject: Harris relicensing ‐ Temperature requirements for Redeye and Shoal Bass 
  
Hi Todd, 
  
In the comments filed by ADCNR on the Draft Aquatic Resources Study Report, ADCNR recommends the inclusion of 
Redeye Bass and Shoal Bass temperature requirement data in Table 1 of Appendix B (Auburn University Progress 
Report). This table provides thermal minima, optimal temperature range, preferred temperatures, thermal maxima, and 
ideal spawning temperatures of target and surrogate species reported in published literature and grey literature. We 
spoke with Auburn about the possibility of including values for these two species, and they said they weren’t aware of 
any relevant information for these species but will incorporate any literature or data that ADCNR may have. If ADCNR 
has or knows of any information that could be used to address this comment, could you please send it to me so I can 
forward it to Auburn? 
  
Thank you, 
  
  

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
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APC Harris Relicensing

From: Colin Dinken <Colin.Dinken@Kleinschmidtgroup.com>
Sent: Tuesday, January 19, 2021 11:29 AM
To: APC Harris Relicensing
Subject: FW: Harris Aquatic Resources sources

 
 

From: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov>  
Sent: Tuesday, January 19, 2021 10:46 AM 
To: Colin Dinken <Colin.Dinken@Kleinschmidtgroup.com> 
Subject: RE: Harris Aquatic Resources sources 
 
No problem, in the comment text, it should be Johnson and DeVries 2002, not Johnson et al. 2002.  
 
Paper is to large to send through email, but if you just search the below reference in google it should be the first 
available result.   
 
Johnson, Judith A. and DeVries, Dennis R., 2002. The freshwater mussel and snail species of the Tallapoosa River 
Drainage, Alabama, U.S.A Walkerana 9(22):121‐137 
 
Todd Fobian 
Environmental Affairs Supervisor 
Alabama Wildlife and Freshwater Fisheries Division 
64 N. Union Street, Suite 551 
Montgomery, AL 36130 
Office: 334‐353‐7484 
Cell: 334‐850‐3798 
Todd.Fobian@dcnr.alabama.gov 
 

From: Colin Dinken <Colin.Dinken@Kleinschmidtgroup.com>  
Sent: Friday, January 15, 2021 12:49 PM 
To: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov> 
Cc: Anderegg, Angela Segars <ARSEGARS@southernco.com> 
Subject: RE: Harris Aquatic Resources sources 
 
Hey Todd, 
 
Sorry to ask again, but there was one more source pertaining to Aquatic Resources. Would you mind sending info on 
Johnson et al. (2002) for the reference section? This source was mentioned in a comment regarding the distribution of 
Georgia Pigtoe. 
 
Thanks, 
Colin 
 

From: Colin Dinken  
Sent: Friday, January 15, 2021 9:16 AM 
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To: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov> 
Subject: RE: Harris T&E Species sources 
 
Not a problem at all. Thanks for the info! 
 

From: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov>  
Sent: Friday, January 15, 2021 9:14 AM 
To: Colin Dinken <Colin.Dinken@Kleinschmidtgroup.com> 
Subject: RE: Harris T&E Species sources 
 
Hi Colin, 
 
Attached are the two documents requested.  One is a poster presentation from FMCS meeting and the other is from 
Ellipsaria 2009.  I apologize there was an error in the 2005 citation included in the comments.  Watters et al. completed 
a 2005 host fish update in Ellipsaria but also had one in 2009 as well. The 2009 note includes the Rabbitsfoot host fish 
information page 19.  Please let me know if you have any additional questions. 
 
Corrected citation: 
Watters, G. T., T. Gibson, and B. Kelly.  2009.  Host identifications or confirmations.  Ellipsaria 11(1):19. 
 
Thanks, Todd  
 
Todd Fobian 
Environmental Affairs Supervisor 
Alabama Wildlife and Freshwater Fisheries Division 
64 N. Union Street, Suite 551 
Montgomery, AL 36130 
Office: 334‐353‐7484 
Cell: 334‐850‐3798 
Todd.Fobian@dcnr.alabama.gov 
 

From: Colin Dinken <Colin.Dinken@Kleinschmidtgroup.com>  
Sent: Thursday, January 14, 2021 12:35 PM 
To: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov> 
Cc: Anderegg, Angela Segars <ARSEGARS@southernco.com> 
Subject: Harris T&E Species sources 
 
Hey Todd, 
 
During the comment period for the Draft T&E Species Desktop Assessment you recommended some literature to 
incorporate into the final report. I was able to find a couple of these sources, but was not able to locate Fobian et al. 
(2015), which describes host fish species for Pale Lilliput, or Watters et al. (2005) which describes some of the host fish 
species for Rabbitsfoot. Could you please send information on these sources for our reference section of the final 
report? 
 
Thank you, 
 
Colin Dinken 
Staff Scientist 

 
Office: 205‐588‐4613 
www.KleinschmidtGroup.com 
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APC Harris Relicensing

From: Fobian, Todd <Todd.Fobian@dcnr.alabama.gov>
Sent: Friday, February 12, 2021 11:55 AM
To: Anderegg, Angela Segars
Cc: McVicar, Ashley M; Carlee, Jason; Greene, Chris; Marshall, Matthew; Holley, Mike
Subject: RE: Harris relicensing meeting

 EXTERNAL MAIL: Caution Opening Links or Files  

Good morning Angie, 
 
The 4th or 5th of March would work best for ADCNR for a 2‐3 hr meeting to review the results of the bioenergetics study.  
 
Thanks, Todd  
 
Todd Fobian 
Environmental Affairs Supervisor 
Alabama Wildlife and Freshwater Fisheries Division 
64 N. Union Street, Suite 551 
Montgomery, AL 36130 
Office: 334‐353‐7484 
Cell: 334‐850‐3798 
Todd.Fobian@dcnr.alabama.gov 
 

From: Anderegg, Angela Segars <ARSEGARS@southernco.com>  
Sent: Thursday, February 11, 2021 8:56 AM 
To: Greene, Chris <Chris.Greene@dcnr.alabama.gov>; Marshall, Matthew <Matthew.Marshall@dcnr.alabama.gov>; 
Fobian, Todd <Todd.Fobian@dcnr.alabama.gov> 
Cc: McVicar, Ashley M <AMMcVica@southernco.com>; Carlee, Jason <JCARLEE@southernco.com> 
Subject: Harris relicensing meeting 
 
Good morning, 
 
We would like to schedule a meeting with you guys and Auburn to review the results of the bioenergetics study. Could 
you let me know your availability on March 1‐5 and March 8‐10 for 2‐3 hr meeting in Auburn at the Shell Fisheries 
Center? Auburn has let us know we’re okay to have it there – we just have to limit the meeting participants to around 
20. Also, we are going to get you their final report prior to the meeting so you have a chance to read through it. 
 
Thanks! 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
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APC Harris Relicensing

From: Anderegg, Angela Segars
Sent: Thursday, February 25, 2021 1:10 PM
To: 'Chris Greene'; Marshall, Matthew; todd.fobian@dcnr.alabama.gov; 'Mike Holley'
Cc: devridr@auburn.edu; Carlee, Jason; Baker, Jeffery L.; McVicar, Ashley M; Chandler, Keith Edward; 

Jason Moak; Colin Dinken; Rusty Wright; Ehlana Stell; Elijah Lamb; Kelly Schaeffer
Subject: Auburn Final Report
Attachments: Auburn Univ report to Alabama Power-Harris bioenergetics - revised_FINAL.pdf

Good afternoon, 
 
Attached is the Auburn’s final report for the Aquatic Resources Study. I wanted to get this to you prior to next Friday’s 
meeting so you have the chance to read through it. 
 
Look forward to meeting with everyone next week! 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
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INTRODUCTION 

Peaking hydroelectric dams are an important component of the energy production 

portfolio of many electric power generation companies (U.S. DOI Bureau of Reclamation 2005; 

Kaunda et al. 2012; FERC 2017).  In these peaking systems, the upstream reservoir provides 

stored water for generation of hydropower during periods of high demand for electricity.  

Although some possible benefits of these peaking flows to the downstream riverine 

environments have been suggested (e.g., vegetation control, sediment scouring, cues for 

spawning or migration; Young et al. 2011), most quantified effects have been negative (reviewed 

in Young et al. 2011).  Unfortunately, the fluctuation of high and low flows causes dramatic 

changes in the habitat downstream for aquatic species (Cushman 1985; Perry and Perry 1986; 

Ligon et al. 1995; Young et al. 2011).  Not only does flow increase as water is released during 

generation but variation can occur in water temperature (depending on both the amount of base 

flow and the temperature of water released from the reservoir relative to that in the tailrace) and 

dissolved oxygen (e.g., Ashby et al. 1999).  Rapid shifts in either flow or temperature as well as 

a combination of the two can create stressful conditions for aquatic life, including fishes, in the 

tailrace (e.g., Floodmark et al. 2004; Carolli et al. 2012; Taylor et al. 2012).  Some short-term 

effects of increasing flow for fishes include increased energetic expenditure due to rapid 

swimming against the current, forcing the fish to take refuge in low flow perhaps suboptimal 

areas, or causing them to be swept downstream.  High flow events can also scour the streambed, 

potentially removing habitat, reducing available food, or destroying nests if occurring during 

nesting or spawning.  Water temperature shifts can cause behavioral changes in fishes, reduced 

swimming performance (reduced scope for activity), reduced feeding rate, and/or reduced 
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respiration rates.  Clearly there are complex and interconnected effects that such peaking flows 

can have on the tailrace community below a dam (Young et al. 2011).   

 Harris Dam on the Tallapoosa River is an example of a peaking generation hydroelectric 

facility.  Operation of the Harris Project began in 1983, functioning at that time as a peaking 

facility with no intermittent flows between generation periods.  During generation events at 

Harris Dam, water is released from the deeper, colder layers of water, the hypolimnion, from the 

upstream reservoir causing a simultaneous rapid decrease in tailrace water temperature (during 

the warmer months) and increase in water velocity; effects are most pronounced in the 

immediate tailrace area and, at least for temperature, can decrease with distance downstream of 

the tailrace (e.g., Ashby et al. 1995, 1999).  Discussions among stakeholders led to a 

modification of the Harris Dam operations in 2005 which included a pulsing scheme for releases 

from Harris Dam that came to be known as the “Green Plan” (Kleinschmidt Associates 2018; 

also see Parasiewicz et al. 1998, L’Abee-Lund and Otero 2018).  Although the Green Plan does 

provide for flows between peaking flows, the water is still pulled from the hypolimnion, 

continuing to yield pulses of higher flow with cold water temperatures during peaking high flow 

events.   

 More than a decade has passed since implementation of the Green Plan for the operation 

of Harris Dam, but questions remain as to the effects of current operations on temperatures, flow, 

and ultimately on fishes in the immediate tailrace and downstream.  Some stakeholders are 

concerned that water temperatures are cooler downstream of Harris Dam than in unregulated 

areas and that those lower temperatures, temperature fluctuations, and flow variation are 

affecting fishes (see Goar 2013).   
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 Bioenergetics modelling is a powerful approach to understand the effects of this complex 

combination of environmental conditions and biological factors.  More specifically, 

bioenergetics models have been used to integrate and investigate the impacts of changing diet, 

temperature, activity rates, and the influence of stressors on the growth of fishes (Hartman and 

Hayward 2007).  Parameters of these models are largely drawn from experiments where the fish 

are acclimated to relatively constant temperature and activity conditions.  The conditions 

downstream of peaking generation facilities are highly variable, requiring the evolution of these 

models to be applicable.  

 Here we propose to use a multifaceted approach combining use of published data, field 

sampling, and laboratory investigations, all integrated within a bioenergetics modeling 

framework to quantify and describe the potential impacts of variation in both flow and 

temperature on the performance of fish species that are both recreationally and ecologically 

important below Harris Dam.   

 

Project Objectives: The overall objective for this project is to evaluate the effects of altered 

flow and temperature due to discharge from Harris Dam on resident fishes in the tailrace using a 

bioenergetics modeling approach.  Specific objectives are to:  

1. Summarize the data that are available in the literature concerning temperature 

requirements for target species, including spawning and hatching temperatures, lethal 

limits, and thermal optima.   

2. Summarize the data that are available in reports and from relevant agencies for water 

temperatures across a gradient downstream from the Harris Dam tailrace and compare 

those data with similar data from reference sites upstream of Harris Reservoir.   
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3. Quantify the fish community across a gradient downstream from the Harris Dam 

tailrace and in a reference site upstream of Harris Reservoir.   

4. Quantify effects of temperature and flow variation on target fish species energy 

budgets using bioenergetics modeling.   

 

SITE DESCRIPTIONS (see Figure 0.1) 

Lee’s Bridge.  The Lee’s Bridge site was our upstream, least-impacted (“control”) site and is 

located 6.4 RKM upstream of the Lee’s Bridge boat ramp. There is little habitat heterogeneity at 

this site which is dominated by sluggish, turbid water. The upstream boundary of our sampling 

area was a small shoal that is impassible under normal flow conditions. We had two temperature 

loggers (Onset Computer Corporation; Massachusetts, USA) deployed at this site- one located 

immediately downstream of the bounding shoal and one in a deeper, slower pool. We sampled 

this site once every other month using standardized boat electrofishing (Midwest Lake 

Management, Inc.; Missouri, USA). Low flows during November 2019 prevented us from 

reaching our usual site; for this one trip, we substituted a reach ~0.8 RKM downstream.  

Tailrace.  The tailrace site was in the immediate tailrace of R.L. Harris Dam. This site is 

composed primarily of shoal habitat interspersed with deep, rocky pools. On the western side of 

the river there is a large, man-made “rip-rap” bank that extends ~0.3 km downstream of the dam. 

We had one temperature logger (Onset Computer Corporation; Massachusetts, USA) deployed at 

this site at the base of the rip-rap bank. We sampled this site once every other month using 

standardized push-barge electrofishing (Midwest Lake Management, Inc., Missouri, USA). 

Given that barge electrofishing requires the sampling team to be in the water while sampling, the 

voltage/amperage used was slightly lower than boat electrofishing. 
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Wadley.  The Wadley site was located just southeast of Wadley, Alabama, and was accessed via 

bank-launch under the AL-77 bridge. Sampling at this site was limited by a small, impassible 

shoal upstream and a larger shoal complex downstream. The area between shoals is mostly deep, 

flowing water with abundant hard woody debris along the banks. We had two temperature 

loggers (Onset Computer Corporation; Massachusetts, USA) deployed at this site- one in the 

deeper central stretch and one in a shallow part of the downstream shoal. We sampled this site 

once every other month using standardized boat electrofishing (Midwest Lake Management, 

Inc.; Missouri, USA). 

Horseshoe Bend.  The Horseshoe Bend site was at a popular recreational location on the 

Tallapoosa River with a paved boat ramp and parking area. Riffles and runs dominate the habitat 

within the immediate vicinity of the access point; however, upstream and downstream of the 

access point are deep pools and channels. We had two active temperature loggers (Onset 

Computer Corporation; Massachusetts, USA) deployed at this site- one upstream of the access 

point and one downstream. The upstream logger was in an eddy off a large run while the 

downstream logger was in a deep pool were both anchored to trees on the bank and to a brick in 

the water.  We sampled this site once every other month using standardized boat electrofishing 

(Midwest Lake Management, Inc.; Missouri, USA).  

 

TARGET SPECIES 

Based on extensive discussions with all stakeholders in the relicensing process for Harris 

Dam, a group of target species was agreed on that would be the focus of this project.  These 

species included Channel Catfish Ictalurus punctatus, Redbreast Sunfish Lepomis auritus, 
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Alabama Bass Micropterus henshalli, and Tallapoosa Bass Micropterus tallapoosae.  These are 

the species that form the focus of our research efforts for this project.   
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METHODS AND FINDINGS 

In this section, we present the methods used to address each of our objectives, and results 

associated with each objective.  We follow with a general discussion where we integrate all of 

these findings.  

 

Objective 1: Summarize the data that are available in the literature concerning temperature 

requirements for target species including spawning and hatching temperatures, lethal limits, and 

thermal optima.   

 For this objective, we conducted a thorough review of the literature, including both the 

published, peer-reviewed literature and the non-peer reviewed grey literature.  We used both 

Web of Science and Google Scholar to locate papers in the primary literature with information 

related to temperature requirements for our four target species, as well as searched thesis and 

dissertation databases, state management agency information, and national and global fish 

information databases.  Once again, our four target species were Channel Catfish, Redbreast 

Sunfish, Alabama Bass, and Tallapoosa Bass.  In addition, Alabama Bass was recently defined as 

a separate species from the Spotted Bass Micropterus punctulatus (Baker et al. 2008); therefore, 

we also included temperature requirement information for Spotted Bass.  Similarly, no published 

temperature requirement information exists for Tallapoosa Bass given that it was just recently 

defined as a species (Baker et al. 2013); as such, we also researched temperature requirements of 

Redeye Bass Micropterus coosae and Shoal Bass Micropterus cataractae as related species that 

might provide insight.  Below we present our findings.   
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Channel Catfish.  Data found for Channel Catfish showed thermal minima that ranged from 0-9.8 

C, although the higher values were derived from studies that included either acclimation to 

different temperatures or diel fluctuations in temperature (Table 1.1).  While distributional 

temperature range was 10-32 C, optimal ranges varied from 24-30 C, and preferred temperatures 

ranged from 18-31 C, depending on acclimation (25.2-30.5 C without acclimation).  Spawning 

temperatures ranged from 20-30 C, and thermal maxima ranged from 30.9-42.1 C, depending on 

acclimation (31.32-40.3 C without acclimation).   

Redbreast Sunfish.  The only thermal minima information we found for Redbreast Sunfish was 

one source that noted that individuals schooled at 5-10 C (while not schooling at warmer 

temperatures) and that fish experienced decreased growth at temperatures <15 C (Table 1.2).  

The distributional temperature range was 4-22 C, but optimal temperature range in another 

publication was 25-30 C.  Preferred temperatures ranged from 18-32 C, depending on 

acclimation (they were 27-29 without acclimation).  Spawning/hatching occurred across 

temperatures from 16.8-27.8 C in several studies and thermal maxima ranged from 33-41 C.   

Alabama Bass/Spotted Bass.  The only temperature requirement information we found for 

Alabama Bass was for spawning, which ranged from 13-20.6 C (Table 1.3).  We did find one 

study with thermal minimum data for Spotted Bass, which was at <10 C.  Preferred temperatures 

for Spotted Bass ranged from 22.5-32.5 C, spawning temperatures ranged from 13-23.3 C, and 

thermal maxima ranged from 30.76-36 C.   

Tallapoosa Bass/Redeye Bass/Shoal Bass.  As expected, due to its recent definition as a species, 

we found no temperature requirement information for Tallapoosa Bass (Table 1.4).  We did find 

spawning/hatching information for both Redeye Bass and Shoal Bass, which ranged from 16.6-
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22.8 C for Redeye Bass and from 15-24 C for Shoal Bass.  No other temperature requirement 

information was found.   

Overview.  Clearly, there is significant variation in the information produced across these 

studies.  Some of the variation is likely due to acclimation, which was explicitly demonstrated in 

several studies (Allen and Strawn 1968; Cheetham et al. 1976; Mathur et al. 1981; Currie et al. 

1998; Bennett et al. 1998).  In addition, one study demonstrated that diel temperature 

fluctuations can also lead to changes in measured temperature requirements, i.e. critical thermal 

minima in their case (Currie et al. 2004).  The variation in approaches and methods used to 

identify temperature requirements is also likely a large cause of variation.  Additional work using 

standardized methods will be needed before more conclusive findings can be produced.   

 As expected, no data were available for Tallapoosa Bass, and little information was 

available for Alabama Bass.  More work is obviously needed with these species to characterize 

their temperature requirements.  We did find information on related species of black basses; 

Redeye Bass and Shoal Bass in the case of Tallapoosa Bass, and Spotted Bass in the case of 

Alabama Bass.  Whether information from those related species is comparable to the target 

species will only be revealed through time as more work is done with these newly-defined 

species and more information becomes available.   

 Several papers noted the potential importance of degree days (or degree-hours) versus 

simple temperature (e.g., Andress 2002; Phelps 2007).  Given the complications of potential 

population differences across latitudes and effects of acclimation (including on a diel or daily 

temperature cycle), combined with variable findings across results in our review, perhaps a 

degree-day approach might be worth examining.   
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Objective 2: Summarize the data that are available in reports and from relevant agencies for 

water temperatures across a gradient downstream from the Harris Dam tailrace and compare 

those data with similar data from reference sites upstream of Harris Reservoir.  

Historic temperature data from 2000 - 2018 were provided to Auburn by the Alabama 

Power Company. Temperature loggers (Hobo Temps Onset Computer Corporation) recorded 

temperature once per hour at 3 locations (Harris Dam tailrace, Malone, Wadley) along the 

Tallapoosa River; however, due to periods of high flow or device malfunction, some data were 

missing every year. These missing data tended to occur during winter, and thus winter 

temperatures could not be analyzed for any year. Data were also downloaded from the USGS 

gage at Heflin, AL for 2018-2020. Temperature data were analyzed using the statistical package 

R (R Studios 2015). No statistical analyses were conducted using the Heflin data given the short 

data record (there were only 3 years of data) and the numerous biotic and abiotic differences 

between the Heflin site and sites downstream from Harris Dam (e.g., higher turbidity, smaller 

channel, large agricultural inputs, fewer tributaries, plus other variables not measured here).  

In total there were 111,366 temperature measurements across the 19 years, with 2000-

2004 in the pre-Green Plan period and 2005-2018 during the post-Green Plan.  Hourly data 

points were used to generate hourly and daily averages, minimum, and maximum temperatures 

through the year. This eliminated some variation but allowed for a consistent comparison of 

temperatures across years. Once this was done for each site, average monthly temperatures pre- 

and post-Green Plan were analyzed using analysis of variance. The only significant differences 

were within years due to seasonality while there were no significant differences in monthly 

temperatures pre- versus post-Green Plan (Figure 2.1).  
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Most years showed temperatures rising over the summer and being lower in fall and 

spring. Some years did have periods of relatively higher variation during both pre- and post-

Green Plan periods, although these fluctuations did not differ significantly from other years 

(Figure 2.2). The range in daily temperatures was lowest at the unregulated Heflin site. 

Temperatures at Heflin were much lower in January 2018 versus 2019 or 2020, but otherwise the 

unregulated section exhibited the same temperature pattern across seasons (Figure 2.2). Of the 

regulated sites, the tailrace showed the least total variation in daily temperatures while Wadley 

had the greatest total temperature variation. Extreme fluctuations in temperature were rare 

(extreme fluctuations were defined here as a 10 C shift within a day; Malone: 0.61% days pre-

Green Plan, 0% days post-Green Plan, Wadley: 0% days pre-Green Plan, 0.57% days post-Green 

Plan, Heflin 0% 2018-2020) (Figure 2.3). When we considered hourly temperature fluctuations, 

we found them to range from 0-13 C with less than a 2 C hourly change being by far the most 

common (Figure 2.4).  In fact, the percentage of hourly observations that were greater than 2 C 

was 0.29% (Table 2.1 Figure 2.5), and no visible differences could be observed in the 

distributions of hourly temperature fluctuation frequencies between pre- versus post-green plan. 

The unregulated site at Heflin experienced 22 hourly temperature changes that were >10 C 

changes over the three years of available data, however these all occurred in January 2018 when 

the lowest average temperatures were recorded. It is possible low water levels in 2018 caused the 

logger to become exposed to air, leading to these low recorded temperatures. This possibility is 

supported by the low daily average temperature fluctuations as water immediately warmed back 

to average within an hour. Temperature tended to increase as water moved downstream across 

most months, with slightly greater differences, though not statistically significant, among 

locations post-Green Plan versus pre-Green Plan (Figure 2.6). Water temperature in the tailrace 
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tended to be warmer than air temperature in the fall and spring, and cooler than air temperature 

in the summer, while water temperature at the Malone and Wadley sites was generally higher 

than air temperature in all months (Figure 2.7).   

Temperature (C) data from April 2019 – May 2020 were recorded every 15 minutes by 

HOBO temperature loggers (Onset Computer Corporation) deployed within the Tallapoosa River 

between Harris Dam and Martin Reservoir. Average hourly temperatures were calculated for 

each season (spring: March, April, May; summer: June, July, August; fall: September, October, 

November; winter: December, January, February) at 20 locations (Data provided by 

Kleinschmidt Consultants). Temperatures were mapped onto the river using ArcMap 10.7.1 and 

interpolated between logger sites using the spline function which interpolates a raster surface 

from two-dimensional data using a minimum curvature approach passing through the known 

points. The resulting raster was confined to the boundaries of the river. Power generation 

information for 2018 was provided by Alabama Power and used to determine when generation 

occurred most frequently.  

Temperatures ranged greatly across seasons (spring: 15.0 - 24.5 C; summer: 22.4 – 29.5 

C; fall: 16.6 - 30.1 C; winter: 10.4 – 12.3 C) though general trends occurred within each season. 

Spring generation times (Figure 2.8) showed a bimodal distribution with the most common times 

of generation being 06:00 and 18:00 which are among the planned generation times in the Green 

Plan (Downstream Release Alternatives Study Plan). However, generation occurred frequently 

within 2 - 3 hours of those peak generation times suggesting a prolonged or subsequent 

generation. Figure 2.9 is a large multi-panel figure that shows the hourly temperature patterns 

across 24-hours during each of the four seasons along the Tallapoosa River. The section of river 

south of Wadley, Alabama (L08 – L11) appeared to be consistently warmer (+ 2 to 3 C) than the 
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majority of the river during spring. There was some evidence of periodic warming in the tailrace 

as seen in figures Spring 12:00 to Spring 13:00 though the change was quite small. Summer 

generation was more limited than in other seasons, with most generations occurring at 06:00, 

12:00, and 16:00 – 19:00. The water in the tailrace during summer was consistently cooler than 

the downstream river which gradually warmed with increasing distance from the dam (Figure 

2.9). The tailrace temperature increased over the course of a typical summer day (Summer 12:00 

- Summer 14:00), likely due to the shallow water exposed to solar heating between pulses. 

However, the water between L04 and L05 remained cooler despite the time of day. Fall had the 

largest variation in temperatures as expected due to increased rainfall and generation as the 

reservoir begins to lower to winter pool level. There tended to be 3 peaks in generation time 

(06:00, 12:00, and 17:00 - 19:00) (Figure 2.8) during fall, with temperatures in the tailrace being 

lowest in the morning and warming as the day progressed up until nightfall (Figure 2.9). Other 

sections of the river held relatively steady temperatures throughout the day. Winter experienced 

the least amount of variation in hourly average temperatures, not varying more than 2 C (Figures 

2.9 and 2.10). Unlike other seasons, morning tailrace temperatures in the winter were not the 

coolest temperatures recorded and indeed the temperature remained elevated compared to other 

sections of the river (though within 2 C). The warmest section of river tended to be the section 

between Malone and Wadley, which includes some of the more developed areas adjacent to the 

river. While generation during winter also seemed to be bimodal, some generations occurred 

periodically at all times between 05:00 and 21:00 (Figure 2.8).  

Water temperature tended to increase with increasing distance from Harris Dam during 

spring, summer, and fall. During winter, the warmest water was recorded near the dam in the 

tailrace and between loggers 7 and 8 (stretch between Malone and Wadley). Though summer 
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temperatures did not vary as greatly as spring and fall temperatures, the gradation was more 

pronounced with cooler water always in the tailrace of Harris Dam.  

Because the most common generation times were near 06:00, 12:00, and 18:00, average 

temperature for January, April, June, August, October, and December were interpolated from the 

data recorded by loggers at these times and plotted to show the relative change in temperature 

throughout the day for these six months (Figure 2.11). By comparing maps (e.g., August 12:00 

and August 18:00), the location of generation pulses can be seen as the water cools in different 

sections of the river. 
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Objective 3: Quantify the fish community across a gradient downstream from the Harris Dam 

tailrace and in a reference site upstream of Harris Reservoir.     

Field Collection Methods.  Fish were collected by boat electrofishing (Midwest Lake 

Management, Inc. Missouri, USA) once every other month, with sampling at each site consisting 

of six, 600-second transects; a total of 12 bimonthly sampling events took place over the duration 

of this study. Output voltage was standardized between 700-900 volts with 100-120 pulses per 

second, and GPS coordinates were recorded at the start and end of each transect. A floating barge 

electrofisher was used at the tailrace site given that it is inaccessible by a regular boat; sampling 

consisted of one individual with the anode and dip-netters wading alongside, with another 

individual pushing the barge itself. Barge electrofishing followed the same procedures, although 

a lower voltage (500-700 volts) was used for safety. For roughly half the sample events, all 

collected fish were bagged and immediately placed in an ice water slurry with fish from each 

transect stored separately; for the remainder of the sampling events, target species individuals 

were kept separate by transect in an ice water slurry while non-target individuals were identified, 

measured (nearest mm TL), weighed (nearest g), and returned to the area from which they were 

collected.  For each sampling date dissolved oxygen and temperature were measured at the 

surface with a Yellow Springs Instruments model 55 meter.  

 

Telemetry Methods.  During July 2020 we surgically implanted 16 combined acoustic and radio 

transmitter tags (CART tags, Lotek MM-MC-8-SO) in 13 Alabama Bass and 3 Tallapoosa Bass 

(tag weight was always <2% of individual’s body weight; Winter et al. 1996). Collection took 

place between the Harris tailrace and the Randolph County Road 15 bridge in Malone, Alabama.  

Fish were sedated with MS-222 (approximate concentration = 300 ppm) prior to surgery and 
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aerated water was pumped across the fish’s gills during tag implantation. Implantation followed 

the procedures outlined in Cooke et al. (2012). Fish were held in a tank after surgery to ensure 

recovery before being released at their capture sites. After release, manual radio tracking efforts 

occurred at weekly intervals starting three weeks post-tagging from a canoe paddled from the 

tailrace to the CR 15 bridge. Manual tracking was conducted using a Lotek VHF Receiver with 

an attached GPS antenna. Fish position was determined by paddling downstream until a radio 

signal was detected and then wading or paddling until signal strength was highest when the 

antenna was pointed at the water (Sammons and Earley 2015). 

In addition, eight stationary acoustic receivers were deployed to provide four gates 

between the R.L. Harris tailrace and CR 15 in Malone, with each gate consisting of an upstream 

receiver and a downstream receiver (receivers were located 20.54, 20.14, 16.90, 17.74, 14.69 

14.31, and 10.52 RKM upstream of the Wadley site). Receivers were attached to concrete 

anchors cabled to the bank with steel cable and deployed in water exceeding 1.5 m in depth 

during non-generation flows. The upstream-downstream configuration was an attempt to identify 

any directional movement should a fish pass both receivers within a gate. An additional two 

receivers (for a total of 10 receivers) formed a gate at the Wadley site to detect any further 

extreme downstream movement.   

 

Laboratory Methods.  In the lab, all fish were identified to species and up to 10 individuals of 

each non-target species were weighed and measured; if more than 10 individuals of a given 

species were present in a transect, the remaining individuals were counted and the group was 

bulk weighed. The same methods were used when the non-target species were processed and 

returned to their capture location in the field.  All individuals of the target species were weighed, 
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measured, and sexed. Additionally, stomach contents, gonad weight, and sagittal otoliths (lapillar 

otoliths for Ictalurids) were extracted from all collected individuals of each target species. 

Stomach contents were viewed under a dissecting microscope and all prey items were identified 

to the lowest taxon possible, measured to the nearest 0.1 mm along their longest axis using an 

ocular micrometer, and counted; a note was made if the item was not whole (e.g., a head, an 

otolith, etc.). In instances where large numbers of a diet item were present, a haphazard 

subsample of 10 individuals of that diet item was measured, the remaining items were counted, 

and the total number recorded.  

 Otoliths were aged by two independent readers, with disagreements resolved by a third 

independent reader and discussion. Inter-annular distances were measured for age-and-growth 

calculations using an image-analysis system. All otoliths estimated to be five years old or older 

were sectioned to 0.6 mm using an Isomet diamond wheel low-speed saw before ageing. Any 

otoliths that readers could not agree on an age for were sectioned and read again.  

 

Data Analysis: Age and Growth.  Length of all target species was estimated to the last observed 

annulus using the direct proportion method (Quist et al. 2012). Estimated lengths were then used 

to fit a von Bertalanffy growth curve to the data using negative log-likelihood. As a measure of 

body condition, relative weight (Wr) or relative condition (Kn) was calculated for all fish of each 

target species (Neuman et al. 2012). Standard weight parameter estimates published for Spotted 

Bass  were used to calculate relative weight of Alabama Bass and Tallapoosa Bass and a length-

weight regression of all observed individuals was created to estimate average weights by total 

length for Redbreast Sunfish as standard weight equations for these species are not widely 
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available. Relative condition  for Redbreast Sunfish was calculated as the ratio of predicted 

weight from the length-weight regression to observed weight.  

An analysis of variance  was conducted on Wr by site for Channel Catfish, Alabama 

Bass, and Tallapoosa Bass, and on Kn for Redbreast Sunfish with a Tukey’s HSD post-hoc test to 

make pairwise comparisons between sites when the overall model was significant. Age-

frequency graphs were constructed for each target species by site to help visualize the data and 

identify age related bias in sampling.  

 

Data Analysis: Diet.  The weight of each diet item was estimated using published length-weight 

regressions (i.e., Benke et al. 1999) as in Purcell et al. (2011) or calculated length-weight 

regression as follows:  

𝑊 ൌ 𝑎𝑇𝐿௕ 

where W is the diet item weight, TL is the length of the diet item, a is the intercept, and b is the 

slope.  Percent-by-weight of each diet item was then calculated for all target species by season 

and site by calculating percent by weight within an individual fish and then calculating an 

average across individuals within each site x season combination.   

 

Data Analysis: Fish Community Composition.  Shannon’s diversity index (H) and total species 

richness were calculated for each site to allow comparison across sites as well as with previous 

studies (Shannon and Weaver 1949; Travnichek and Maceina 1993; Freeman et al. 2005). 

Additionally, tables of abundance by site and catch per effort (CPE) by site and month were 

generated.  
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Data Analysis: Telemetry.  The river-km positional location of each tag was recorded from the 

beginning of August 2020 until the end of September 2020. False detections and instances where 

receivers detected other receivers were identified and eliminated from the dataset. Graphs of 

each detected fish’s location over time were constructed to visually assess movement.  

Additionally, a table of the total number of detections for each tagged fish and the last detection 

of each fish was generated.   

 

Results:  

Fish Community Composition 

 Shannon’s Diversity Index (H) for all sites combined was 3.07.  When considering 

individual sites, Wadley had the highest species diversity (2.90), while Horseshoe Bend had the 

lowest (2.56), although all values were very close (range among sites was 0.34; Table 3.2). 

Species richness ranged from 37-39 among sites, and the number of families ranged from 7-9 

(Table 3.2).  

Seasonal shifts in community composition were evident in our collections.  At the family 

level, both clupeid and cyprinid catch rates were highest in the winter while catastomid catch 

rates varied little across season (Table 3.3).  Ictalurid catch rates were highest in summer and 

fall, while centrarchid catch rates were highest during spring, summer and fall (Table 3.3).   

 Catch rate for families of fishes differed among sites as well, with the tailrace being most 

distinct from the other three sites. Centrarchid catch rates were the highest of any family across 

sites, followed by cyprinids at all but the tailrace where percids had the second highest catch rate 

(cyprinid catch rate at the tailrace was third highest; Table 3.4). Catostomids were also an 

important element of the catch at the Lee’s Bridge and Wadley sites (Table 3.4).  
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The Lee’s Bridge site was inaccessible during winter due to reservoir drawdown, but 

during other seasons, catch rates were highest in the fall followed by summer (Table 3.5). In the 

tailrace, catch rates were highest in winter and fall, with values being lower in spring and 

summer (Table 3.6). Catch rates at Wadley were highest in the summer, followed by fall and 

spring, and were lowest during the winter (Table 3.7). Horseshoe Bend catch rates were highest 

in the spring, followed by winter, fall, and summer (Table 3.8).  The five most frequently 

collected species at each site were (Table 3.4):  

Lee’s Bridge – Blacktail Redhorse, Bluegill, Alabama Bass, Blacktail Shiner, and 

Gizzard Shad;  

tailrace – Bluegill, Bronze Darter, Alabama Shiner, Shadow Bass, and Lipstick Darter;  

Wadley – Alabama Bass, Blacktail Redhorse, Redbreast Sunfish, Blacktail Shiner, and 

Bronze Darter;  

Horseshoe Bend – Alabama Bass, Redbreast Sunfish, Silverstripe Shiner, Blacktail 

Shiner, and Blacktail Redhorse. 

 

Age-and-Growth 

Channel Catfish.  A total of 200 Channel Catfish were collected – 68 from Lee’s Bridge, 59 from 

the tailrace, 21 from Wadley, and 52 from Horseshoe Bend. Of these, 177 exceeded the 

minimum length limit (70 mm) for relative weight calculation (Gabelhouse 1984a). An ANOVA 

of Wr revealed that body condition in the tailrace was 19.4% (p<0.001) greater than at Lee’s 

Bridge (Table 3.9, Figure 3.1). Two additional pairwise comparisons were marginally significant 

– Wr was 9.52% higher (p=0.09) in the tailrace compared to Horseshoe Bend and 9.88% higher 

(p=0.06) at Horseshoe Bend than at Lee’s Bridge (Table 3.9; Figure 3.1). We did not find a 
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strong relationship between relative weight and fish length, indicating that further analysis of this 

relationship was not necessary (Figure 3.5).  

Channel Catfish ages ranged from 0 to 12 years old with age-2 the most frequently 

collected (Figures 3.7, 3.8). More Channel Catfish in the age 0-2 classes were collected in the 

tailrace than any other site while catfish collected from Lee’s Bridge and Horseshoe Bend tended 

to be older (Figure 3.7). Otoliths from 168 Channel Catfish were used to calculate von 

Bertalanffy growth parameters (Figure 3.15). The asymptotic length for all sites combined was 

413.8 mm with the highest site-specific value at Wadley and the lowest at Horseshoe Bend 

(Table 3.10). Site-specific parameters calculated for the tailrace were outside of the expected 

range, likely because older fish were absent from the sample, causing growth to appear linear 

with no asymptote (Table 3.10; Figures 3.16). Channel Catfish reached a higher asymptotic 

maximum length below the reservoir, though parameter estimates were likely biased due to low 

numbers of age 0 and 1 catfish collected from Lee’s Bridge (Figures 3.7, 3.17).  

 

Redbreast Sunfish.  A total of 337 Redbreast Sunfish were collected – 24 from Lee’s Bridge, 53 

from the tailrace, 97 from Wadley, and 163 from Horseshoe Bend. Of these, 304 exceeded the 

minimum length limit (80 mm) for relative condition calculation (Gabelhouse 1984a). An 

ANOVA of relative condition revealed no significant differences among sites though the mean 

relative condition of Redbreast collected from the tailrace was highest (Table 3.9; Figure 3.2).  

Redbreast Sunfish ages ranged from 0 to 7 years old, with age-3 fish most frequently 

collected (Figures 3.9, 3.10). There were no obvious trends by site in the ages of collected 

Redbreast Sunfish (Figure 3.9). Otoliths from 277 fish were used to calculate von Bertalanffy 

growth parameters (Table 3.10; Figure 3.18). The asymptotic length for Redbreast Sunfish from 
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all sites was 263.27 mm, with Wadley having the highest site-specific value and the tailrace the 

lowest (Table 3.10). Small sample size from Lee’s Bridge prevented reliable parameter 

calculations for that site (Table 3.10). The maximum age captured at Lee’s Bridge was 4 years 

old, limiting our ability to produce site-specific estimates of growth curves or make comparisons 

of those parameters estimates with those from sites below the reservoir (Figure 3.20).  

 

Alabama Bass.  A total of 418 Alabama Bass were collected, including 61 from Lee’s Bridge, 72 

from the tailrace, 147 from Wadley, and 138 from Horseshoe Bend. Of these, 367 were above 

the minimum length limit (100 mm) for Wr calculation (Gabelhouse 1984a). Average Wr 

differed significantly by site with fish in the tailrace being 6.5% (p<0.01), 7.5% (p<0.01) , and 

4.3% (p<0.01) higher than those at Horseshoe Bend, Lee’s Bridge, and Wadley respectively 

(Table 3.9, Figure 3.3).  

Alabama Bass age ranged from 0 to 11 years old, with age-1 the most frequently 

collected (Figures 3.11, 3.12).  At the tailrace and Horseshoe Bend, age classes 0 and 1 

dominated collected Alabama Bass while ages were more broadly distributed at Wadley and 

Lee’s Bridge (Figure 3.11). A total of 382 Alabama Bass otoliths were used to calculate von 

Bertalanffy growth parameters (Table 3.10; Figure 3.22). The asymptotic length for Alabama 

Bass was 549.09 mm across all sites, with Horseshoe Bend having the highest site-specific value 

and Wadley the lowest (Table 3.10). Lee’s Bridge had the second highest site-specific 

asymptotic length and a higher growth coefficient than the combined downstream sites (Table 

3.10). There were not enough Alabama Bass collected from the tailrace in older age classes to 

generate reliable site-specific growth parameters; however, all observations of age-3 fish from 

the tailrace fell below the expected length using parameters estimated across all sites (Figures 
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3.21, 3.24). Alabama Bass grew faster above the reservoir but reached a lower asymptotic length 

(Table 3.10; Figure 3.23).  

 

Tallapoosa Bass.  A total of 60 Tallapoosa Bass were collected – 2 from Lee’s Bridge, 3 from the 

tailrace, 20 from Wadley, and 35 from Horseshoe Bend. Of these, 58 exceeded the minimum 

length limit (100 mm) for Wr calculation (Gabelhouse 1984a). An ANOVA of Wr revealed no 

significant differences among sites, and mean Wr for all sites was above 90% (Figure 3.4).  

Tallapoosa Bass age ranged from 0 to 8 years old with most fish in the age-2 and age-4 

classes (Figures 3.13, 3.14). Sample size prevented comparison of age-frequency by site; 

however, overall Tallapoosa Bass ages were distributed among several ages (Figure 3.14). All 60 

otoliths collected from Tallapoosa Bass were used to calculate von Bertalanffy growth 

parameters (Table 3.10). The asymptotic length for Tallapoosa Bass was 363.91 mm for all sites 

combined.  Low sample size prevented development of site-specific parameters (Table 3.10, 

Figures 3.25). Examination of length at age by site showed no noticeable trends in Tallapoosa 

Bass growth (Figure 3.26).  

 

Diets: 

Channel Catfish.  Channel Catfish diets had the highest number of different prey types of all 

target fish species with insects contributing the highest proportion of all categories by weight. 

During spring, the weight of insect larvae in Channel Catfish diets increased, similar to trends 

observed in Alabama Bass and Redbreast Sunfish (Figure 3.27). 
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 Channel Catfish in the tailrace consumed more crustaceans by weight than at any other 

site, consisting primarily of isopods and amphipods (Figure 3.28). At other sites, insects and 

insect larvae were the largest contributors to Channel Catfish diets (Figure 3.28).  

 

Redbreast Sunfish.  As expected, insects contributed the majority of Redbreast Sunfish diets 

across all seasons. During spring, there was a distinct increase in consumption of insect larvae, a 

trend shared across all target species (Figure 3.29).   

 In the tailrace, the contribution of crustaceans to Redbreast Sunfish diets was 

substantially greater than at any other site (Figure 3.30; also seen Channel Catfish diets; Figure 

3.28). Outside of the tailrace, insect and insect larvae contributed to the vast majority of 

Redbreast Sunfish diets by weight (Figure 3.30). 

 

Alabama Bass.  Across all seasons, the majority of Alabama Bass diets by weight consisted 

primarily of crayfish and insects, but there was variation in diets across seasons (Figure 3.31). 

During summer (June – August) and fall (September – November) crayfish were the primary diet 

item. During spring (March – May), insects and insect larvae contributed most to Alabama Bass 

diets. Finally, fishes and insects dominated winter (December – February) Alabama Bass diets 

(Figure 3.31).  

 Comparing across sites, fishes made up a larger percentage of diets at the Lee’s Bridge 

site while bass in the tailrace consumed far more insects (Figure 3.32). At Wadley, crayfish were 

the dominant diet item and at Horseshoe Bend insects were the largest group. Zooplankton and 

Crustaceans contributed more to Alabama Bass diets in the tailrace than any other site (Figure 

3.32).   



-27- 
 

 

Tallapoosa Bass.  The primary diet item across all seasons in Tallapoosa Bass diets was crayfish 

(Figure 3.33). During spring, higher levels of insect and insect larvae were observed, while 

during winter, crayfish dominated Tallapoosa Bass diets (Figure 3.33).  

 Diets from only a few Tallapoosa Bass were collected from Lee’s Bridge and the tailrace, 

and crayfish was the only prey type consumed (Figure 3.34). Diets were similar between 

Horseshoe Bend and Wadley with fish from Horseshoe Bend having a more even distribution of 

prey types.  

 

Telemetry: 

 Of the 16 total tags deployed, 12 were detected by the stationary acoustic receiver array 

and 10 were detected during at least one manual tracking trip (Table 3.11; Figure 3.35). Smaller 

CART tags implanted in fish <600 g had a battery life of ~30 days and were not active beyond 

the second manual tracking effort. Nine of the remaining 10 active tags were detected in at least 

one subsequent manual tracking event (Figure 3.35). The river position of fish closest to the dam 

changed less than that of fish further downstream (Figure 3.35). Of the 12 tags detected by the 

stationary acoustic receiver array, 8 were detected only at a single location (i.e., their locations 

did not change to any other receivers) the majority of the time and maximum movement detected 

was 6.23 RKM (Figure 3.36). The remaining four tags were detected at more than one receiver in 

the array (Figure 3.36). A test tag towed through the receiver array was detected at all receivers, 

supporting that the array of receivers was functioning properly.  
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Objective 4: Quantify effects of temperature and flow variation on target fish species energy 

budgets using bioenergetics modeling.   

Part A- Metabolic measures and swimming performance 

 Target species were collected from all four study sites on the Tallapoosa River using boat 

and barge electrofishing as described for objective 3. Fish were placed into an aerated hauling 

tank and transported to Auburn University’s E.W. Shell Fisheries Station and placed in 

quarantine for 1 week at the same temperature as in the river on the day of collection. 

Dechlorinated city water was used in all quarantine tanks, holding tanks, and swim challenge 

flumes. After the 1-week quarantine, fish were moved into holding tanks and fed worms or 

Fathead Minnows once every 2 days at 2% of their body weight. Water quality was monitored 

daily and any necessary water chemistry changes were performed. Temperature was altered by 1 

degree every two days until the desired trial temperature was reached (10, 21 or 24 C). Once the 

trial temperature was reached, fish were acclimated for two additional weeks at the trial 

temperature. Individual fish were only used once in swim trials to avoid any training effect 

(Parsons and Foster 2007) or bias due to excessive stress. Feeding was halted 48 hours prior to 

trials to ensure fish were in a post absorptive state. Lights in the room were set to an automatic 

12:12 hour day: night schedule.  

To measure standard metabolic rate (SMR) Fish were sedated with neutrally buffered 

MS-222 so they could be weighed prior to placement inside one of two respirometer chambers 

(either 600 or 2700 ml, chosen to be appropriate for the size of the test fish). Each respirometer 

chamber had an open loop (flushing loop) and a closed loop (recirculating) to allow for water to 

both move across the fish and allow for intermittent measurement of oxygen consumption using 

Autoresp software (Loligo Systems, Tjele, Denmark). A fiber-optic oxygen probe was included 
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in each recirculating loop and measured oxygen once every second. Fish were acclimated 

overnight (minimum of 12 hours) with intermittent flow respirometry (300 seconds closed 

recirculating loop, 1200 seconds flushing loop) and oxygen levels were never allowed to drop 

below 80% oxygen saturation during these intermittent cycles. After fish were acclimated 

overnight and then allowed to respire through at least 10 intermittent cycles after the lights had 

turned on, chambers were switched to remain solely on the recirculating loop and fish were 

allowed to respire until oxygen declined to below 5 ppm. Fish were then euthanized according to 

the approved Auburn University IACUC protocol (Auburn University IACUC protocol #2018-

3387).  

Piecewise regression was used with respiration rates through time to determine when 

acclimation occurred. Respiration rates calculated after acclimation and the calculated rate from 

closed respiration were all used to obtain an average MO2 (mg O2*kg-1*hr-1). We compared 

individuals within a species across sites and across fish sizes.   

Critical swimming speed trials were conducted in a 90-L Loligo (Loligo Systems, Tjele, 

Denmark) swimming respirometer (Figures 4.1a-b). AutoResp 2.3.0 software (Loligo Systems, 

Tjele, Denmark) was used to control water velocity and record oxygen concentration through a 

Witrox4 fiber-optic probe and DAQ – q controller. This system allowed precise incremental 

velocity increases at predetermined time intervals, recorded oxygen concentration once every 

second, and calculated an average oxygen concentration once every 30 sec. AutoResp software 

was also used to calculate active metabolic rate (AMR) at each speed increment (VO2, mg O2*kg-

1*hr-1).  Generated metabolic rates were confirmed by manually calculating VO2 for a randomly 

selected subsample of data using the following equation:  

VO2 = (O2i – O2f) * (V/t) * (1/W)  
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where O2i is the initial concentration of dissolved oxygen (mg/L), O2f is the final dissolved 

oxygen concentration, V is the chamber volume (L), t is the time period (h), and W is the wet 

weight of the fish (kg).  

Individual fish were randomly selected from the holding tanks and quickly transferred to 

a bucket of water mixed with 40 mg*L-1 of neutrally buffered MS-222. After sedation was 

confirmed (via loss of equilibrium and little to no reaction to external stimuli), fish were 

measured for total length (mm), body depth (mm), body width (mm), and weight (g). Fish were 

placed into the 90-L swimming respirometer and monitored for signs of recovery from sedation. 

All fish quickly recovered equilibrium (facing forward with normal posture) within 2 min and 

began to swim within the chamber at a water speed of 0.5 bl*s-1 (body lengths per s). Once fish 

started moving, the lid of the working section of the respirometer was secured, and the flush 

pump activated. Temperature in the respirometer was maintained by circulating water through 

the water bath in which the respirometer was submerged. Water was continually flushed through 

the respirometer system and water velocity was set at 0.5 bl*s-1 overnight to allow fish to 

acclimate to the swimming respirometer and minimize disturbance to the fish. Swimming trials 

began the following morning after lights were on for at least one hour. The chamber was sealed 

to prevent water exchange between the water reservoirs and the swimming respirometer while 

maintaining a constant temperature. Fish swam for a predetermined time (Alabama Bass = 30 

mins, Channel Catfish = 30 mins, Redbreast Sunfish = 45 mins) at each speed, after which the 

water velocity was increased by 0.5 bl*s-1 for the next time segment. The lengths of segment 

times were chosen based on how quickly fish had reduced the oxygen concentration in the 

system during preliminary trial runs. Speed continued to increase after each complete time 

interval until the fish impinged twice at the same speed or remained impinged for longer than 20 
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seconds. At no point did oxygen decrease to < 5 ppm, maintaining normoxic conditions. After 

the fish was removed, the chamber was resealed, and background respiration was recorded for 90 

minutes to allow for correction of fish respiration rates. Upon completion of the trial, fish were 

euthanized in 300 ppm neutrally buffered MS-222 until operculation ceased for 10 minutes. Fish 

were then processed, with otoliths removed for aging and gonads weighed for calculation of 

gonadosomatic index (GSI).   

Additional trials were conducted to evaluate fish respiration responses to combinations of 

rapidly cooling water and rapidly changing water velocity. These trials were split into three 

categories: (1) water temperature change (warm to cool), (2) combined water temperature change 

(warm to cool) and water velocity increase, and (3) combined water change but with no 

temperature change and water velocity increase. Fish were sedated and measured as previously 

stated and acclimated in the swimming respirometer overnight at 0.5 bl*s-1. All trials were split 

into two segments: 2 hours pre-water change and 2 hours post-water change. Water velocity for 

the pre-water change segment was set at one-half of that species’ average Ucrit. The trial began 

after acclimation when the flush pump was turned off and the system was sealed. After 2 hours 

the system was opened and water exchanged between a large water reservoir (24°C for warm 

water, 19°C for cool water) and the swimming respirometer. Water was continually exchanged 

until temperature and oxygen stabilized (~5 - 7 minutes). For treatment 3, water was exchanged 

for the same time duration, but there was no temperature change. When the water exchange was 

complete, the system was resealed, and the water bath was maintained with the appropriate 

temperature. The trial was continued for 2 additional hours with the speed either maintained at 

one-half Ucrit
 (treatment 1) or increased to the species’ average Ucrit (treatments 2 and 3).  
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Oxygen consumption was measured as previously described and respiration rate was calculated 

separately for each segment.   

 

Statistical Methods.  Critical swimming speed was compared across sites within a species using a 

one-way ANOVA. Linear regression was used to determine if any other variables (fish length, 

weight, age, sex) affected Ucrit. Respiration rate measured before versus after water temperature 

and/or water velocity changes were analyzed using a mixed linear model with individual fish as a 

random variable and temperature and water velocity as fixed variables. Standard metabolic rates 

were compared within species across sites using linear models. Active metabolic rates calculated 

from Ucrit trials were compared across sites within a species using linear regression. All analyses 

were conducted in R with an alpha value of 0.05. 

 

Results  

Critical Swimming Speed.  

A total of 11 Redbreast Sunfish (18.5 - 21.0 cm total length), 10 Channel Catfish (28.6- 

42.2 cm total length), 15 Alabama Bass (21.3 – 40.1 cm total length), and 8 Tallapoosa Bass 

(25.7 – 28.0 cm total length) were used in critical swimming speed (Ucrit) trials. Critical 

swimming speed (cm*s-1) for Alabama Bass did not differ significantly across sites (F2,12 = 0.76, 

p = 0.49) (Table 4.1) (Figure 4.2). However, the relative Ucrit (bl*s-1) of Alabama Bass from 

Wadley did differ significantly (F2,12 = 6.087, p = 0.01) from Alabama Bass collected from 

Horseshoe Bend (Figure 4.3). Fish from Horseshoe Bend swam 1.30 (± 1.2, ± SE) body 

lengths*s-1 faster than Alabama Bass collected from Wadley. Alabama Bass collected from 

Horseshoe Bend were 81.09 mm (± 54, ± SE) shorter than fish from Wadley (F 2,12 = 4.517 p = 
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0.011) (Table 4.1). Both absolute and relative Ucrit of Redbreast Sunfish from Horseshoe Bend 

versus Wadley did not differ (F1,11 = 0.15, p = 0.71) (Table 4.1) (Figures 4.2, 4.3). No Redbreast 

Sunfish of sufficient size were collected from Lee’s Bridge. Both absolute and relative Ucrit did 

not differ between Channel Catfish from Horseshoe Bend versus Lee’s Bridge (F1,8 = 0.31, p = 

0.60) (Table 4.1) (Figures 4.2, 4.3). Sufficiently sized Channel Catfish were not captured from 

Wadley. Fish length had no effect on Ucrit (F1,39 = 1.65, p = 0.21) across sites or species for the 

sizes of fish that were tested.  

Because there were no significant differences in absolute Ucrit within species across all 

sites, individuals from each site within a species were grouped for analysis. Overall, absolute 

critical swimming speed ranged from 22.28 – 117.86 cm*s-1 with an average Ucrit of 74.10    

cm*s-1. Channel Catfish had the individual with the highest Ucrit while Redbreast Sunfish had the 

individual with the lowest Ucrit along with a lower average Ucrit (average Ucrit ± SE: Alabama 

Bass=79.99 ± 5.59; Channel Catfish=73.03 ± 7.41; Tallapoosa Bass=64.06 ± 15.63; Redbreast 

Sunfish=57.33 ± 6.21 cm*s-1) although differences were not significant (F3,37 = 2.08, p = 0.12) 

(Figure 4.4).  

Relative Ucrit ranged across species from 1.05 – 5.41 bl*s-1 with Redbreast Sunfish 

having the individual with the highest relative Ucrit value and the highest average relative Ucrit 

(average relative Ucrit ± SE: Alabama Bass=2.39 ± 0.25; Channel Catfish=2.09 ± 0.25; 

Tallapoosa Bass=2.38 ± 0.66; and Redbreast Sunfish=2.89 ± 0.32 bl*s-1) However, again this 

was not statistically significant (Figure 4.4) (F3,38 = 2.248, p = 0.09842). 

Absolute Ucrit was not significantly affected by fish length, though relative Ucrit was (F1,40 

= 12.6, p = 0.001) for Alabama Bass. For every 1 mm increase in length, Alabama Bass relative 
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Ucrit decreased by 0.01 body lengths*s-1. There was no significant relationship between total 

length and relative Ucrit for Redbreast Sunfish, Channel Catfish, or Tallapoosa Bass (Figure 4.5).  

  

Standard Metabolic Rate (SMR). 

Linear models were used to test for differences in SMR within species across sites at two 

temperatures (10 and 20°C). Rates were log transformed to satisfy model assumptions of 

normally distributed residuals. There were no significant differences in SMR across sites for 

Redbreast Sunfish at 21°C (ANOVA, F4, 46 = 1.528, p = 0.2201); Lees Bridge: n = 4; tailrace: n = 

4; Wadley: n = 18; Horseshoe Bend: n = 26) (Figure 4.6). The best model for Redbreast Sunfish 

included only temperature and fish weight (g), although capture location, sex, and GSI were 

tested. For every 1 gram of added weight, respiration rate decreased by 0.33 % (± 0.002 SE; p = 

0.036) (Figure 4.7). Temperature had a large and significant effect on Redbreast Sunfish SMR (p 

< 0.001; Figure 4.8), with respiration rate being 151% (± 0.14 SE; p < 0.001) higher at 21°C than 

at 10°C. Alabama Bass SMR did not vary across sites (Upper Tallapoosa: n = 9; Tail Race: n = 

6; Wadley: n = 11; Horseshoe Bend: n = 6) (F3,17 = 1.36, p < 0.29) (Figure 4.6). As with 

Redbreast Sunfish, temperature and weight formed the best model, with respiration rate 

decreasing by 0.13% for every 1 g of weight gained. There was a 115% increase in metabolic 

rate between 10 and 21°C. To date, there have not been enough Channel Catfish of sufficient size 

to test fish at two temperatures so all (n = 7) were tested at 21°C. However, there was no effect 

of weight, sex, or collection site on respiration rate, although this could be due to low sample 

size (Figure 4.7).  Although SMR was quantified for 19 Tallapoosa Bass, only fish from 

Horseshoe Bend were tested at both 10 and 21°C. Therefore, only fish from Horseshoe Bend 

were used for modeling analysis (n = 12). Only temperature was a significant variable for 
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predicting Tallapoosa Bass SMR, although again this could be due to low sample size (Figures 

4.7, 4.8).  

 

Active Metabolic Rate (AMR). 

 Average maximum AMR (MMR) did not significantly vary across species (F3,142 = 

1.172, p = 0.32) (Figure 4.9) or within species across sites (F3,31 = 0.868, p = 0.47) (Figure 4.10). 

Therefore, fish within species were combined across sites for analysis.  

A linear mixed effects analysis was used to determine the relationship between VO2 and 

swimming speed during the Ucrit trials for each species. Fixed effects for each model were 

relative swimming speed (bl*s-1) and/or wet weight (g), while the random effect was individual 

fish (given that each individual was measured at multiple speeds) for both Alabama Bass and 

Redbreast Sunfish. Individual variation was not significant for the Channel Catfish model, likely 

due to small sample size. Multiple models were considered (both fixed and mixed effect models) 

for each species; the models reported here were identified based on maximum likelihood 

comparison (Alabama Bass: χ2 = 8.40, p = 0.0037; Tallapoosa Bass: χ2 = 3.1665, p < 0.0001; 

Redbreast Sunfish: χ2 = 9.04, p = 0.0026; Channel Catfish: χ2 = 9.0453, p = 0.0026). For every 

1% change in relative speed and 1% change in wet weight of Alabama Bass, there was a 0.24% 

(± 0.08 SE) increase and a 0.43% (± 0.26 SE) decrease in respiration rate, respectively. 

Approximately 36% of the remaining variation after accounting for the fixed variables was 

explained by the random variation in individuals. Only relative speed was a significant fixed 

effect in the Redbreast Sunfish model, likely due to the limited range weights tested (110 - 160 

g). The model for Redbreast Sunfish showed for every 1% change in relative speed, there was a 

0.32% (± 0.07 SE) increase in respiration rate and individuals explained 89% of the remaining 
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variation. For every 1% change in relative speed, Channel Catfish respiration increased 0.54%. 

Likewise, the simple linear regression with only relative speed was the best model for Tallapoosa 

Bass which also was affected by low sample size. For every 1% increase in relative speed, 

Tallapoosa Bass respiration increased 0.28%.  

  Both Ucrit and VO2 used in the above models were corrected for cheating behavior 

(holding position in high flow by bracing the tail against the back screen of the swimming 

respirometer and arching the body with no evidence of active swimming, such as fin movement) 

by eliminating speeds at which the fish did not actively swim at least 90% of the time. Often 

MMR was achieved immediately prior to fish reaching Ucrit (Figure 4.9) suggesting fish switched 

to anaerobic respiration. Average AMR at each speed was used along with SMR to calculate a 

scope for activity for each species (Figure 4.12). Active metabolic rate was best represented by a 

second order polynomial with the peak representing MMR exhibited by fish.  

 

Water Exchange. 

Fish within species were combined across sites comparison of water exchange trials 

given that no differences were found within species across sites in the previous analyses.  Paired 

t-tests were used to determine any differences before and after each trial type. There were no 

significant differences in active metabolic rate before versus after the water exchange/velocity 

change among Alabama Bass across all trials (cold water exchange with constant velocity (CW) 

p = 0.09, cold water with velocity change (CW+WV) p=0.16, and velocity change with constant 

water temperature (WV) p=0.22) (Figure 4.12). While not significant, there was a downward 

trend in both the CW and CW+WV trials (from 161.19 ± 24.02 to 149.39 ± 24.29 (average ± 

SE), n = 8; from 130.45 ± 25.69 to 103.67 ± 14.51, n = 5 respectively). The opposite trend 



-37- 
 

occurred when water temperature remained constant and water velocity increased (from 149.57 ± 

15.89 to 195.07 ± 30.67; n=7). Redbreast Sunfish had significantly lower respiration rates after 

cold water was introduced (from 196.91 ± 26.91 to 116.27 ± 22.27, average ± SE, t5=2.988, 

p=0.03). There were no significant differences within the CW+WV or WV (p=0.35, 0.54; n=3 

and 2, respectively) trials though both exhibited the same trend as was seen in Alabama Bass 

(Figure 4.13). Channel Catfish demonstrated the same trend as the other species for CW and 

CW+WV trials, but only mean respiration rate within the CW trial was significant (from 120.33 

± 15.16 to 69.36 ± 7.35; n=4; p=0.02). Respiration decreased from 118.19 (± 17.54) to 141.17 ± 

20.89 (n=4; p=0.14) in CW+WV. To date, only a single Channel Catfish has been tested in WV 

and thus analysis was not possible (Figure 4.13).   

An analysis of covariance was used to determine the effect of water velocity increases 

and temperature decreases on the AMR of fishes after controlling for the starting metabolic rate 

(pre-water exchange) of each individual. After adjusting for the variation pre-water exchange, 

there was a statistically significant difference in AMR between fish exposed to different 

conditions (F2, 36=8.721, p=0.0008). A pairwise comparison using a Bonferroni multiple testing 

correction and estimated marginal means was used to determine which groups differed 

significantly. Fish exposed to CW had a significantly lower mean AMR (117 ± 12.6, mean ± SE) 

compared to fish exposed to WV (205 ± 17.0, mean ± SE (p=0.0002). Likewise, mean AMR of 

fish exposed to CW+WV (141 ± 15.7, mean ± SE) had a significantly lower AMR versus fish 

exposed to WV (p=0.009). Fish exposed to CW and those exposed to CW+WV did not show any 

significant differences (p=0.23) (Figure 4.14).   
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Part B- Bioenergetics modeling 

Bioenergetics modeling can be a powerful approach to integrate the effects of 

temperature, diet, and activity on the growth rate of fishes (Hartman and Hayward 2007).  

Bioenergetics models have been developed for many species of fish and some invertebrates.  

These models are based on a relatively simple mass-balance concept. That is, that growth rate is 

equal to food consumed minus losses due to respiration and waste production (Figure 4.15). Such 

models require estimates of parameters for functions relating metabolism and food consumption 

to body-size of the organism and water temperature.  Activity rate is often modelled as either a 

multiplier of routine metabolism or as a function of swimming speed.  For the target species in 

this project, only one has an already-developed, parameterized, and validated model; that is for 

the Channel Catfish, but unfortunately (for our application), that model was developed for lentic 

populations (Blanc and Margraf 2002).  Models do not exist for our other target species. As such, 

for each target species we attempted to modify existing models from related species (within the 

same genus) using data we generated from the respirometry and swimming performance portions 

of our overall project (as described earlier).   

 

The modeling process.   

A generalized fish bioenergetics model, Fish Bioenergetics 4.0 (Deslauriers et al. 2017), 

was used to simulate respiration, food consumption, and growth of target species.  The model as 

published has the necessary parameters for weight- and temperature-dependent functions for 

several species of fish and a few invertebrates.  To simulate growth and estimate food 

consumption of a fish through a season, the modeler must provide input data including water 

temperature, initial and final weight of the fish, diet (proportion by weight of each major diet 
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type), energy density of all prey types, energy density of the fish itself, and, if reproduction is 

included, the proportion of weight or energy lost due to reproduction. Data collected as part of 

this project included fish diets and length-at-age (described in Objective 3), as well as water 

temperature (described in Objective 2).  Energy densities were obtained from published accounts 

(Hanson et al 1997; Martin 2008).  The model uses the input data and the physiological model to 

iteratively determine an average proportion of maximum consumption (termed the “P-value”, or 

“p of Cmax”) needed for the fish to grow from the initial to final weight. 

 In this project, we conducted 3 types of simulations.  First, to test the ability of the model 

for each species to reproduce the respiration rates that we had measured in the lab, 1-day 

simulations were run for each fish that had been tested in the laboratory using the test 

temperature (10 or 21 C) and fish weight.  The model generated specific respiration rates that 

could then be compared to lab results.  In the second type of simulation, we modeled growth 

over the course of one month using both the temperatures that we recorded in the field and the 

diets we quantified from our field-collected fish.  Hourly water temperatures from the tailrace 

and Horseshoe Bend from mid-July to mid-August were used in the simulations for the growth 

of 3 ages of fish.  These runs were conducted to compare the general effects of water temperature 

differences at these sites and to estimate average P-values, or the proportion of maximum 

consumption needed to simulate the observed growth.  These P-values were then used in our 

third type of simulation to estimate the effect of generation (= flow) pulses on specific rates of 

respiration and growth.  To characterize the conditions potentially experienced by fish during a 

generation pulse, the temperature was lowered by 5 C during 3 1-hr periods within a single day 

simulation.  At the same time as the temperature was lowered in the model, activity rate (ACT) 

was increased to 1.307, 2.009, and 2.03 for age-1, age-3, and age-5 individuals, respectively, 
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using rates determined as described earlier in this report. The water velocities used to determine 

these ACT rates were provided by Jason Moak (personal communication Kleinschmidt Group) 

from modeled velocities at Horseshoe Bend during generation.  Predicted velocities in the 

tailrace were greater than our measured Ucrit values for the target species, so no simulations were 

conducted for those conditions. 

  

Simulation Results.   

Channel Catfish.  Unfortunately, we were unable to test sufficient Channel Catfish in the lab to 

adequately parameterize the respiration models (weight- and temperature-dependence of oxygen 

consumption).  Therefore, we tested the model developed by Blanc and Margraf (2002) to 

determine if it would simulate the respiration rates we observed in catfish we tested. Respiration 

rates (MO2) for 7 Channel Catfish ranging from 74-314g were estimated at 21 C.  Single-day 

simulations at 21 C were run for each fish and specific respiration rate estimated (input model 

parameters are listed in Table 4.2). For these fish, the model tended to underestimate respiration 

rates and with greater proportional error at larger size (Figure 4.16). This size dependence and 

large underestimation of respiration rendered the model not useful to simulate the effect of 

temperature and activity on the performance of channel catfish in the Tallapoosa River. 

 

Redbreast Sunfish.  Respiration rate parameters for the purposes of modeling Redbreast Sunfish 

growth were largely taken from those published for Bluegill with the exception of the RQ 

parameter (the slope of the change in respiration rate with change in temperature) which was 

estimated via static respirometry in this study (see description of this work earlier in Objective 

4).  The other weight-dependent and temperature-dependent parameters could not be adequately 
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estimated due to insufficient range in the weight of fish and temperatures used in our respiration 

trials.  Predicted specific respiration rates were somewhat greater than our observed rates as 

quantified in the lab (Figure 4.17).  No effect of temperature or fish weight was evident in the 

resulting residuals.  Increased respiration rate is consistent with increased activity as might be 

expected in the riverine environment.   

Input parameters for initial conditions of model runs are listed in Table 4.3.  Initial and 

final weights of the fish were estimated using von Bertalanffy length-at-age curves and the 

length-to-weight relationship as estimated in Objective 3 of this project (and described earlier in 

this report). 

Growth simulations (Table 4.4) for Redbreast Sunfish using late summer temperatures 

(15 July - 15 August) from both the tailrace and Horseshoe Bend generated specific growth rate 

patterns demonstrating strong effects of water temperature on respiration rate (Figures 4.18, 

4.19).  Daily fluctuations in temperature were evident in the resulting specific growth rate at both 

sites.  A seasonal trend was particularly evident with Horseshoe Bend water temperatures, 

generating negative specific growth rate as water temperatures exceed 30 C (Figure 4.19).   

Focusing in on a 24-hour period, simulated effects of generation showed different 

patterns depending on fish age.  For all ages simulated, individual Redbreast Sunfish lost weight 

over the 24 hr time period in scenarios both with and without generation pulses.  During the 

generation pulses, the 5 C temperature decrease combined with increased activity rate yielded 

slight positive increases (i.e., decreased weight loss) in specific growth rate for age-1 Redbreast 

Sunfish (Figure 4.20).  In the generation scenarios, Age-1 fish lost about 0.41% of body weight 

versus 0.43% weight loss in non-generation simulations.  The average specific growth rate 

during the pulse was -0.0000378 g/g/hr versus -0.00018 g/g/hr during non-pulse periods.  For 
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both age-3 and age-5 fish the temperature effects from generation yielded negative effects on 

specific growth rate (Figures 4.21, 4.22).  Age-3 Redbreast Sunfish lost about 0.39% of body 

weight in generation simulations versus 0.33% weight loss in non-generation model runs.  The 

average specific growth rate during the pulse was -0.000387 g/g/hr and -0.00015 g/g/hr during 

non-pulse periods.  Similar to age-3 fish, age-5 Redbreast Sunfish lost about 0.38% of body 

weight in generation simulations versus 0.33% weight loss in non-generation model runs.  The 

average specific growth rate during the pulse was -0.00037 g/g/hr and -0.00015 g/g/hr during 

non-pulse periods. 

 

Alabama Bass.  There are no published bioenergetics models for Alabama Bass.  Therefore, we 

attempted to modify the parameters of a Smallmouth Bass Micropterus dolomieu model using 

the slope of the respiration response (RQ) measured for Alabama Bass in this study (Table 4.5).  

Smallmouth Bass is a coolwater species native to streams in central North America, including 

streams in the Tennessee Valley that are similar to the Tallapoosa River.  Modelled respiration 

rates generated by the modified model failed to agree with those measured in the lab for 

Alabama Bass (Figure 4.23). 
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GENERAL DISCUSSION 

This project has involved work conducted at a diverse array of scales and methods of data 

collection, including a thorough review of the published literature, detailed analyses of historical 

and recent temperature data (including more than 100,000 data points over 19 years), extensive 

field sampling of the fish community for 2 years across four field sites, quantifying resting and 

swimming metabolic rates of the four target species, quantifying effects of temperature and flow 

on fish swimming performance and metabolic rate, and mathematical modeling of fish energetics 

using our collected data (in addition to information from the literature).  Here we summarize our 

findings and attempt to draw some overall conclusions from the work.   

 

Literature Review of Temperature Requirements.   

Our literature review yielded more than 70 publications that in some way addressed 

temperature requirements, limits, thresholds, etc. of our target species, plus information for a few 

species related to  Alabama Bass and Tallapoosa Bass that were recently described as separate 

from Spotted Bass and Redeye Bass, respectively.  Based on the literature review, it is clear that 

any information on temperature thresholds or requirements drawn from the literature will be 

unresolved, and that limits or thresholds found in the literature will not be consistent or well 

defined.  For example, information on the thermal minima for our target species were poorly 

defined, ranging widely from <0 C to 9.8 C for Channel Catfish, being simply <15 C for 

Redbreast Sunfish, and <10 C for Spotted Bass (no published values were available for Alabama 

Bass, Tallapoosa Bass, or Shoal Bass).  Identifying optimal ranges was sometimes based on 

digestion or growth (e.g., Bulow 1967; Shrable et al. 1969), as well as by distributions in the 

field (Froese and Casal 2017).  Given that different outputs for optimizing are considered by 
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different authors, and that it is not always clear what authors are considering to be optimized 

when defining optimal temperatures, this metric is also not particularly useful.  And while 

preferred temperatures potentially could be more solidly based on field observations of where 

fish are located, many of the reported values were from laboratory studies that documented 

variation in the temperature that fish preferred based on the temperature at which they had been 

acclimated (e.g., Mathur et al. 1981), including additional differences based on whether the 

acclimation temperatures were rising or falling (Cherry et al. 1975, 1977).  Interestingly, even 

though the authors were looking at thermal minima, Curie et al. (2004) found that diel 

fluctuations in temperature (as would be seen downstream of Harris Dam) also affected 

estimated thermal minima, begging the question of whether diel temperature fluctuations could 

lead to alterations in other aspects of temperature requirements in fishes.   

Perhaps the best temperature threshold and requirement data that we found to be 

available was for spawning, although the ranges were again quite wide.  Channel Catfish 

spawning was said to occur between 20-30 C, Redbreast Sunfish between 16-27.8 C, Alabama 

Bass between 13-20.6 C, Spotted Bass between 13-23.3 C, Redeye Bass between 16.6-22.8 C, 

and Shoal Bass between 15-24 C (the only temperature requirement information that was located 

for Redeye Bass and Shoal Bass was for spawning).  Most of these data came from observations 

in the field, so it is not clear whether acclimation, or perhaps even latitude, might affect the 

temperatures required for spawning.   

Finally, a reasonable number of studies identified thermal maxima information, perhaps 

because it is an easier endpoint to observe or quantify than the thermal minima.  But again, some 

studies demonstrated that acclimation substantively affected the thermal maximum.   
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After our review of the literature, it is clear that caution must be exercised when 

identifying temperature requirement information for a species and then applying it to a field 

situation.  While there are some clearly-defined and standard approaches to quantifying upper 

lethal limits (e.g., Brungs and Jones 1977; Cherry et al. 1977; Ern et al. 2016), there remains 

some disagreement about the appropriate endpoints (e.g., Bonin et al. 1981) and even the role of 

oxygen availability (Neubauer and Anderson 2019).  In addition, many times field observations 

may be used to identify thermal limits, despite the fact that fish may simply avoid temperatures 

in which they are capable of survival, but simply do not prefer to remain there (Beitinger et al. 

2000).  As such, field observations can be inherently biased when determining thermal 

requirements or limits.  And acclimation (to temperatures that were increasing, decreasing, 

fluctuating) has been shown to play a large role in defining temperature requirements for fishes, 

which must be considered in any attempt to apply literature values to a field situation.  And 

finally, it took a lot of effort to locate and obtain the data that we report here, and these were for 

our target species (or closely related species), which are game species and/or relatively widely 

distributed.  Clearly, species with more restricted distributions or limited recreational value will 

have much less information available, so additional study of temperature requirements of some 

of those species may be warranted.   

 

Summary of Analysis of Existing Temperature Data.   

The abundant historical data for temperatures of the Tallapoosa River downstream of 

Harris Dam provided an excellent tool to both quantify and visualize trends in temperature across 

a spatial landscape, as well as across multiple temporal scales, including annual, seasonal, daily, 

and hourly.  Seasonal variation was as expected, being warmest in summer, coldest in winter, 
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and intermediate in spring and fall.  Variation in daily temperature was least in the tailrace and 

greatest at Wadley.  We found that extreme fluctuations of 10 C were rare, and when we focused 

in to look at variation in 1-hour observations, we found that 99.71% of all observations were 

within 2 C of the next hourly measure.  There were no significant differences in temperature 

recorded before and after the Green Plan was instituted and the fluctuations in temperature over 

10 C were not more common before the Green Plan. Temperature tended to increase as water 

moved downstream during spring, summer, and fall, while in winter water was warmest near the 

dam. It is possible the reservoir is releasing slightly warmer water during the winter than 

tributaries downstream of the dam, thus leading to warmer temperatures in the tailrace. The 

reservoir is less susceptible to large temperature fluctuations given its depth, but any buffering is 

minimal as the variation in winter was small compared to other seasons. The increase in 

temperature downstream from the dam in all other seasons is likely a combination of warm 

tributary inputs and solar heating as the water slows through shoals and pools.  

 

Fish Community Sampling.   

Fish community composition.  Releases of water from dams can strongly affect habitat 

conditions for fish and other aquatic organisms downstream (Freeman et al. 2001; Young et al. 

2011). These impacts that affect fish at the individual scale can be expressed at both the 

population and community scales. Our sampling spanned a longitudinal gradient from a site 

above Harris Dam to sites progressively downstream, allowing us to examine whether there are 

patterns in fish communities that are consistent with the effects of the dam. Over the course of 

several decades, a number of studies (see below) have quantified community structure and 
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response of particular fish populations across this same reach, allowing us to make some 

comparisons that span various temporal scales.  

 Our sampling found sunfishes and minnows to be the most common families of fish 

sampled in this part of the Tallapoosa River. While shifts in diversity from upstream to 

downstream were not dramatic, catostomids and centrarchids were dominant in catches above 

Harris Dam, similar to the findings of Travnichek and Maceina (1994) who conducted a pre-

Green Plan survey of the Tallapoosa River from its headwaters to the coastal plains. Overall 

values of H (i.e., species diversity) in their study were slightly higher in 1994 compared to our 

study (2019-2021) (3.53 compared to 3.07 respectively), though this change may be influenced 

by differences in sampling technique versus actual fish diversity differences. Overall trends in 

fish diversity upstream to downstream were similar between our findings and those of 

Travnichek and Maceina (1994), who found little evidence of river regulation effect on fish 

diversity. Catch rates of centrarchids remained high below the reservoir supporting the 

contention that generalist Lepomis species (as one important family member) are less affected by 

river regulation (Travnichek and Maceina 1995).  

Freeman et al. (2005) noted that the percentage of native darter and minnow species 

persisting in the regulated stretch of the Tallapoosa River was higher than that in similar 

stretches of the Coosa River and our data agree given that we found 16 total minnow species (14 

native) and 7 darter species. Higher catch rates of clupeids above the reservoir were likely due to 

the high connectivity between the reservoir and the Lee’s Bridge site. In addition, the abundance 

of clupeids upstream was likely linked to higher average percent by weight of fishes in the diets 

of Channel Catfish and Alabama Bass above the reservoir.  
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In a report to the Alabama Department of Conservation and Natural Resources, Irwin and 

Hornsby (1997) compared rotenone surveys conducted at Horseshoe Bend in 1951 and 1996 to 

assess the effects of river regulation on downstream fish assemblages. Differences in species 

composition in the rotenone studies suggested that the fish community at Horseshoe Bend had 

shifted from cyprinids and ictalurids to a community dominated by centrarchids (Irwin and 

Hornsby 1997). Our findings show that the relative contribution of centrarchids increased 

compared to the 1951 rotenone sample but decreased compared to the 1996 sample. The 

proportion of cyprinids and catostomids in our sample were higher than in the 1996 rotenone 

sample and the combined contribution of the two families was similar to the 1951 sample (Irwin 

and Hornsby 1997). Unfortunately, many of these trends may result from variation in sampling 

method (electrofishing versus rotenone), sampling frequency (bimonthly versus a single sample), 

and sampling season.  

 

Age and growth.  For Channel Catfish and Alabama Bass, body condition was higher in the 

tailrace than at sites further downstream.  While there are many factors that could contribute to 

this effect, cooler water temperatures in this area could certainly impact growth and potentially 

body condition (see objective 4 this study relative to Redbreast Sunfish). Higher Channel Catfish 

and Alabama Bass body condition in the tailrace could also be influenced by differences in diet 

at this site. While not statistically significant, Redbreast Sunfish body condition was similarly 

higher on average in the tailrace versus the downstream sites. There was no clear relationship 

between fish length and body condition for any species, indicating that even though fish 

collected from the tailrace were generally smaller/younger than at other sites, fish size was likely 

not responsible for higher body condition. Goar et al. (2013) demonstrated that early life stage 



-49- 
 

Redbreast Sunfish growth was highest at sites in the regulated stretch of the Tallapoosa River 

and hypothesized that this was likely due to lower densities at regulated sites. This is a plausible 

explanation for the centrarchid target species, but CPE for Channel Catfish in the tailrace was 

higher than at the further downstream sites. Based on this evidence, it appears that abundance 

and diet variation could be, in part, affecting the observed patterns of body condition in the 

tailrace. Analysis of the availability of items that fish consumed in the tailrace could be used in 

conjunction with their diets to determine if fish in the tailrace preferentially select crustaceans or 

if they are feeding in a non-selective manner. Jolley and Irwin (2011) suggested that tailwater 

habitats on the Coosa River provided better quality environments for growth and abundance of 

three catfish species – including Channel Catfish – supporting our observation of differences in 

Channel Catfish body condition among sites. Observed ranges of length and age were similar to 

the published distribution from the Coosa River making this a reasonable comparison (Jolley and 

Irwin 2011).  

 Previously published von Bertalanffy growth curve parameters are similar to our 

findings, indicating that a quality sample was collected (Colombo et al. 2008; Sammons and 

Maceina 2009; Sammons et al. 2013; Rider and Maceina 2015). Our calculation of site-specific 

parameters was limited by small sample sizes from certain sites and low abundances of fish in 

certain age-classes.  

 

Telemetry.  Overall movement of fish was very low, with most fish occupying a small stretch of 

river for the majority of the time they were detected in the array. Redeye Bass home range size 

was previously estimated by Knight et al. (2011) in tributaries of the Tallapoosa River, and they 

concluded that home range decreased with increased fish size. This supports our results given 
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that all or our tagged Tallapoosa Bass were at or near the maximum average size limit estimated 

with our von Bertalanffy model. It is important to note that the fish tagged in Knight et al. (2011) 

were far smaller (81-200 g) than the Tallapoosa Bass tagged in this study (380-400 g) and care 

must be taken when extrapolating outside of observed ranges. A more recent study by Earley and 

Sammons (2015) with Alabama Bass found similar results, stating that Alabama Bass remained 

within the 8 km river reach where they were tagged. The maximum movement detected by the 

acoustic array was for tag numbers 28688 and 28692, which both made maximum movements of 

only approximately 6.2 RKM. Based on the evidence in the literature combined with our 

telemetry data, it is clear that high flow from peaking hydropower operation is not displacing 

Tallapoosa or Alabama Bass downstream. Manual tracking data further support this claim as 

most fish were detected within a few hundred meters of where they were detected during the 

previous trip. By examining the manual tracking detections that occurred closest to the tailrace 

versus those further downstream, it appears that movement may increase with distance from the 

dam (although additional data would be required for such a conclusion). This could indicate that 

fish closer to the tailrace are confined to smaller pockets of suitable habitat. Further work 

comparing available habitat to finer scale positional location/movement is needed to elucidate 

such a pattern. 

 

Respirometry and Bioenergetics Modeling.   

Critical Swimming Speed.  Swimming performance is one of the most critical behaviors 

determining survival in aquatic organisms (Plaut 2001; Wolter and Arlinghaus 2004). The ability 

to move efficiently and cost effectively throughout the environment determines their success at 

prey capture, predator avoidance, reproduction, migration, and allows them to move from areas 
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with unfavorable conditions which all in turn affect individual fitness. Evolution acts upon this 

fitness and often selects for species with the best swimming performance for a specific habitat. 

However, to evaluate and compare swimming performance within and across species, a common 

metric must be used. Critical swimming speed has become the most used metric amongst 

ecologists. This measure lies within the prolonged swimming spectrum and is a calculated 

variable that is often used in the design of culverts and other passageways (Peake 2004). In 

addition to making comparisons across species, comparison of performance among populations 

within a species can reveal underlying differences between swimming abilities that can be 

genetic and/or environmental in origin.  

The first section of Objective 4 focused on measuring Ucrit of all the targeted species from 

the four study sites. The estimates were far ranging with the highest estimates being 5 times 

greater than the lowest estimates, and Alabama Bass performing better on average than either 

Channel Catfish or Redbreast Sunfish. The range in Ucrit measured for Alabama Bass and 

Tallapoosa Bass is similar to that of other black basses that have been studied (Hocutt 1973; 

Bunt et al. 1999; Peak 2008). While Alabama Bass collected from Horseshoe Bend swam 

significantly faster (in bl*s-1, or relative critical swimming speed) than Alabama Bass from other 

sites, the same absolute speeds were reached. It has been well established that absolute 

swimming speed increases with fish size (Wardle 1975; Beamish 1978; Videler 1993; Hammer 

1995; Domenici 2001; Wolter and Arlinghaus 2003). It is possible the lack of a significant 

relationship between size and speed in this study was an effect of swimming respirometer size 

(Tudorache et al. 2007) given that longer flumes may allow for some additional swimming 

behaviors such as bursting and gliding, although we feel that our flume size combined with the 

fish sizes we used allowed for relatively normal behaviors.  More likely it was a result of our 
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limited size range (27% of tested fish were 27.9-29.7 cm, 66% of tested fish were 31.1-39.0 cm 

tl) and sample size. Channel Catfish have been found to transition from sustained to prolonged 

swimming at 50 cm*s-1, with burst swimming behavior occurring at speeds over 110 cm*s-1 

which is similar to our findings (3 Channel Catfish swam between 100-127 cm*s-1 for less than 

two minutes). Critical swimming speed is often greater than prolonged speeds (speed maintained 

for 20 s – 200 min without fatigue) because the time frames being tested are relatively short 

allowing the fish to work longer before fatigue. Jones at el. (2008) measured maximum 

swimming speed (Umax) of Bluegill at multiple temperatures and found that Umax peaked before 

speed began to decline as aerobic performance was exceeded. At 22 C, similarly sized fish to 

those presented here obtained Umax of ~40 cm*s1 and continued to swim at speeds up to 50 cm*s-

1 before trials were halted. These results are below our measured Ucrit for Redbreast Sunfish, 

though the fish that Jones et al. (2008) used were from a cold-water lentic system. It is possible 

sunfishes in the Tallapoosa have higher basal metabolic rates and are capable of performing at 

higher levels. Fish collected from a lotic system such as the Tallapoosa River would also be 

expected to be better performers due to their constant exposure to flow. The river may lead to 

acclimation, where resident fish have improved swimming performance versus similar species 

and populations in lentic environments (Foster and Parsons 2007). More work is needed to 

compare Redbreast Sunfish with other Lepomis spp. within the Tallapoosa River to determine if 

the closely related species are equal performers when exposed to the same conditions.  

Furthermore, more samples expanding the complete size range of target species in the Tallapoosa 

River are needed to establish a Ucrit vs fish size relationship in order to predict Ucrit for these 

species in the system.  
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While all Ucrit trials were performed at 21 C, it is well established that swimming 

performance decreases with water temperature for temperate species (Fry and Hart 1948; Brett 

1967; Hocutt 1973; Parsons and Smiley 2003; Tudorache et al. 2007; Jones et al. 2008), 

suggesting that fish may not be capable of performing at these high speeds in cooler water 

temperatures. Furthermore, Ucrit declines with prolonged time spent swimming (Tudorache et al. 

2007). The fish in this study were tested at 30 min (bass and catfish) and 45 min (sunfish) time 

intervals. If fish are exposed to longer time intervals at the same velocity, it is likely their 

swimming performance will decrease. 

Based on the results of the HAT 3 HEC-RAS simulated flow model (Jason Moak, 

Kleinschmidt Group personal communication), the tailrace of Harris Dam may experience flows 

up to 98 cm*s-1 under single turbine generation. This velocity is nearly double the Ucrit measured 

for adult Redbreast Sunfish and ranges between 20-30 cm*s -1 faster than the Ucrit values 

recorded for the other species. However, there were 5 individuals (2 Alabama Bass, 3 Channel 

Catfish) which did reach Ucrit speeds over 100 cm*s-1 (100-127 cm*s-1) but were unable to 

maintain position and exhibited cheating behavior. Due to the high degree of cheating behavior, 

their Ucrit values were corrected to between 70 - 81 cm*s-. This suggests that fish are unable to 

maintain position in the open water column during single turbine generation without using burst 

swimming behaviors (maximal speed maintained for < 20 s) and must seek shelter when water 

velocity increases. Large fish were not often captured during community sampling in the tailrace. 

While this may be partially explained by the difference in sampling gear, it is also possible that 

larger fish find it harder to obtain shelter during generations and thus do not spend much time in 

the habitat. Smaller fish are able to seek shelter behind the bedrock projections, take advantage 

of the boundary layer along the river bottom, within the rip rap, and among the roots of 
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vegetation until pulses are completed and the tailrace returns to a slow water system. While flow 

was predicted to be high in the tailrace, further downstream at Horseshoe Bend, the flow under 

single turbine generation (after accounting for tributary inputs) is predicted to be 48 cm*s-1 

which is well within the capabilities of fish tested in this study. Earley and Sammons (2015) 

manually tracked Alabama Bass and redeye bass near Wadley, Alabama and found that during 

pulses these fish tended to move laterally into tributaries or along the bank of the river and then 

returned to the main channel once the pulse subsided, suggesting fish choose to seek shelter 

during these events. Measurements of the precise velocity that triggers movement to shelter and 

the types of shelter available would greatly inform strategies to manage and maintain these 

habitats.  

 

Standard Metabolic Rate.  Variation in standard metabolic rate can have significant implications 

for maximum growth, maximum performance, susceptibility to stress, and social interactions 

(cited in Chabot 2016) which means that it is extremely important ecologically. The rate is used 

to determine aerobic scope (Fry 1971; Whitledge et al. 2002; Rubio-Garcia et al. 2020), inform 

bioenergetics models, and compare populations exposed to different stimuli to determine sub-

lethal effects (Du et al. 2019; Ackerly and Esbaugh 2020). In order to measure SMR, fish 

activity must be reduced to zero and energetically demanding processes hindered. For this 

reason, fish often forgo feeding for at least 48 hours to ensure a post-absorptive state and thus 

eliminating digestion as an energetic cost. Fish that are reproductively active and in the process 

of creating or maintaining gametes are often eliminated or any energy diverted to reproduction 

must be incorporated. In this study, there was no effect of gamete production on SMR as 

indicated by the insignificance of the GSI. However, not all processes can be halted. There are 
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basic physiological processes which must continue in order to maintain homeostasis such as 

circulation, ventilation, and muscle tonnage (in order to keep the fish upright) (Chabot et al. 

2016). 

In this study SMR was measured in all target species at two temperatures (when sample 

size was sufficient) for use in the bioenergetics models, aerobic scope models, and to compare 

species from different sites above and below Harris Dam. There were no differences in SMR of 

fish collected above and below Harris Dam, suggesting there has not been a measurable shift in 

physiology between populations despite their physical separation. The SMR of Redbreast 

Sunfish was similar to that of Alabama Bass and Tallapoosa Bass at 21 C. These fish are often 

found in similar habitats and unlike Channel Catfish, they spend the majority of their time above 

the benthos. Generally, catfishes are more sedentary (Hunter et al 2010). It has been suggested 

that ambush predators (i.e. black basses) may maintain a minimum muscle tone so as to be ready 

to strike or attack should prey be located (Chabot 2016) which would increase the maintenance 

cost of those muscles and thus increase SMR. 

Our estimates of Redbreast Sunfish SMR are similar to those found in other studies of 

Lepomis spp.. Du et al. (2019) measured SMR in Bluegill and compared naïve fish to fish 

exposed to wastewater effluent. The naïve fish SMR was 87.04-91.2 mgO2*kg-1*h-1 for fish of 

similar length to those measured here. Rubio-Garcia et al. (2020) measured SMR in 

Pumpkinseed Lepomis gibbosus. Indeed, while not found in the Tallapoosa River, Pumpkinseed 

are even more closely related taxonomically to Redbreast Sunfish than in Bluegill. In that study, 

SMR was back calculated from a regression of AMR at speed to when activity was 0. Their 

model predicted for a 23g fish, SMR equals 105.8 mg O2*kg-1*h-1. Given our average SMR at 

21C (95.79 mg O2*kg-1*h-1), this suggests that these closely related species maintain some 
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physiological similarities and supports our use of Bluegill parameters in our Redbreast 

bioenergetics model. 

As with Redbreast Sunfish, there are no previously published SMR values for Alabama 

Bass or Tallapoosa Bass. However, other Micropterus spp. have been studied in great detail. One 

is the Smallmouth Bass  for whom standard metabolic rates have been estimated at 305 mg 

O2*kg-1*h-1 for a 71g fish and 146.66 mg O2*kg-1*h-1 for a 202 g fish (Whitledge et al. 2002, 

2003). However, Largemouth Bass Micropterus salmoides acclimated at 21 C (2.3 – 3.7 g) only 

had a respiration rate of 49.7 mgO2*kg-1*h-1 (Diaz et al 2007). White and Wahl (2020) 

determined 5.28 g Largemouth Bass acclimated to power cooling ponds had SMR of 184.2 

mgO2*kg-1*h-1 and 196.4 mgO2*kg-1*h-1 at 24 C and 30 C, respectively, though they did note that 

SMR seemed to be lower in fish acclimated to the warmer waters. Beyers et al (1999) reported 

the bass SMR most similar to the ones reported in this study. They estimated the physiological 

cost of a toxin by using bioenergetics modeling. Their reported SMR was 135 mgO2*kg-1*h-1 

across a size range of 30.6 – 103.8. Our mean value was 93.31 mgO2*kg-1*h-1. These previous 

studies are highly inconsistent in their estimates of black bass SMR. To resolve this lack of 

agreement and create models that adequately estimate the SMR of black basses in the Tallapoosa 

River, further measurements of respiration for these populations increasing both the range of size 

of fish and water temperature are needed.  

Channel Catfish bioenergetics models have largely been based on the respiration 

parameters reported by Andrews and Matsuda (1975). Unfortunately, due to limited sample size 

it is difficult to compare our SMR results with theirs and thus to determine if they are similar to 

what has been previously reported. The vast majority of work on Channel Catfish has been 

focused on lentic populations due to their popularity in aquaculture. More samples from lotic 
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systems are needed across a broad weight range to generate the needed SMR estimates required 

for a more complete model, although the sizes of Channel Catfish available in the Tallapoosa 

River limits can be larger than what will fit within our current intermittent flow respirometer. It 

may be possible to estimate SMR from AMR when water speed is equal to zero, however this 

approach would need to be validated by testing fish of the same size in the intermittent flow 

respirometer and the swimming respirometer (Norin and Clark 2016).  

None of our target species demonstrated the predicted and well-established trend of 

decreasing SMR with increasing fish weight (Winberg 1960; Brett and Groves 1979; 

Peters 1983; Clarke and Johnston 1999;  Bokma 2004; Glazier 2005; White et al. 2006). While 

similar species have been reported to follow this trend, we likely require inclusion of a wider 

range of fish sizes before we can show such an effect. Our results are heavily weighted by small 

individuals with few large, adult fish. This was in part due to limitations in test chamber size and 

availability of fish from the river. As we work to expand our capabilities to incorporate larger 

fish within all target species, we can better evaluate the full influence of weight on SMR. This is 

important for our bioenergetics modeling efforts as well, given that the model calculates weight-

dependent parameters.  

Temperature did have the expected effect on SMR, dramatically reducing it by more than 

half in Redbreast Sunfish, Alabama Bass, and Tallapoosa Bass. The largest change was for 

Redbreast Sunfish, which may be a function of their surface area to volume ratio. The sunfishes 

are laterally compressed and have a larger surface area across which water can wick energy 

(heat) away from the body, which may keep them colder than the black basses. These lower 

respiration rates are what we expect fish experience on average during winter temperatures (see 

objective 2). However, there are days when temperature does drop below 10 C and because these 
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fish are ectotherms, we can expect MO2 (and not just SMR) to decrease even further. Once MO2 

decreases to basal metabolic rate (the absolute minimum rate necessary to sustain life), fish may 

enter a torpor state where they do not move, feed, or respond to stimuli (Moran et al. 2018; 

Ultsch 1989). While 3 of our target species were tested at 10 C and 4 target species were tested at 

21 C, more fish should be tested at higher temperatures to determine the optimal and lethal 

temperatures for these fish which has yet to be completed (two of the species have only recently 

been defined and thus are lacking in life history information, and even much of the information 

for Channel Catfish has come from lentic versus lotic habitats; see also results from Objective 1). 

 

Active Metabolic Rate.  The results of this study show all four target species to have similar 

MMR and AMR increases with increased swimming speed. This is an expected trend that has 

been observed before (Tudorache et al 2008; Rubio-Gracia 2020). However, most fish in this 

study showed a decrease in AMR as swimming speed rose from its lowest value (0.5 bl*s-1) to 1 

bl*s-1 before exceeding 1 bl*s-1. It is likely fish were being forced to actively ventilate at 0.5 

bl*s-1 whereas at higher speeds they were able to passively, or ram, ventilate which is much a 

much more efficient mode of respiration (Roberts 1975). The model predicting AMR from 

relative swimming speed suggests that centrarchids are increasing AMR at the same rate with 

swimming speed, while Channel Catfish have a much more rapid increase in AMR with 

swimming speed. Channel Catfish also had the lowest SMR of our target species, and their life 

history suggests they are more sedentary than Centrarchids, often using their pectoral fins to 

anchor themselves along the bottom of the river where they can scavenge for food. While there 

are no other studies on Ucrit and AMR for Redbreast Sunfish, a study has been done on Bluegill. 

Currier et al 2020 found oxygen consumption increased with swimming speed between 1.5 and 
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3.0 bl*s-1. However, while the SMR rates for Bluegill and Redbreast Sunfish were similar in the 

before mentioned studies, the AMR of the two species do not match. On average at 2.0 bl*s-1, 

Currier et al (2020) measured an AMR of ~290 mgO2*kg-1*h-1 at 2.0 bl*s-1 while in this study 

Redbreast Sunfish had an average AMR of ~197 mgO2*kg-1*h-1 at 2.0 bl*s-1. The Bluegill in 

Currier et al (2020) paper were obtained from a fish farm and thus were raised in a lentic habitat. 

It is possible the Redbreast Sunfish collected from a lotic habitat were trained to swim against 

high flows and thus had better conditioned muscles and required less oxygen to meet metabolic 

demand. Such a phenomenon has been documented in laboratory settings (Davison 1997). 

It is often assumed that Ucrit represents the time when maximal oxygen uptake occurs 

(Tudorache et al. 2008) and thus would be when AMR is predicted to peak. Interestingly, this 

was the case in our study. Most fish reached their MMR within ± 1 SD of average Ucrit for their 

species. Fish that continued swimming beyond their MMR engaged in excessive cheating 

behavior and left the cheating position to perform a burst and glide maneuver. Burst and glide 

movements use white muscle which only contracts for < 20 s before relaxing. This type of 

swimming behavior cannot be maintained or repeated indefinitely and ultimately results in the 

complete fatigue of the fish. While this behavior is commonly seen in swimming respirometers, 

it is not likely to happen in the wild, though some cases do exist. Such fatigue in the wild has 

been seen in spawning run salmon when the fish use too much of their energy store before 

reaching the spawning ground and do not have enough energy to traverse waterfalls and other 

high flow, high turbulence environments (Crossin et al. 2008). However, in most cases fish will 

seek shelter behind some object which obstructs flow before they are fatigued. More work is 

needed to identify at what speeds fish choose to find refuge and how they identify refuge. By 

seeking refuge, fish can then recover from any incurred oxygen debt.  
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The energetic cost of swimming consumes a large portion of the fish energy budget, with 

some estimates being as high as 40% of total energy being used for movement (Ohlberger et al. 

2005). The ability to quickly mobilize energy and oxygen to increase swimming speed depends 

upon fish having excess energy available. This excess is represented by the Scope for Activity 

(SA) which is calculated based on SMR and MMR at any given temperature and speed.  In some 

cases, individual fish had an AMR below average SMR for the species, likely resulting from a 

size bias. Fish used for swimming respirometry were larger than those used for static 

respirometry which should be kept in mind, although previous studies have described the 

phenomenon of constant metabolic rates equivalent to SMR at low speeds (Forstner and Wieser 

1990; Ohlberger et al 2007).  Redbreast Sunfish had the highest SA (104 mg O2*kg-1h-1) 

followed by Channel Catfish SCA (92.74 mg O2*kg-1h-1). Surprisingly, Alabama Bass had the 

most limited SA (70 mg O2*kg-1h-1), suggesting that they are the least likely fish of the target 

species to be able to compensate for environmental changes. It is believed SA scales with 

temperature in adult fish with the MMR increasing at a greater pace than SMR (Tirsgarrd et al. 

2015.). Warmer temperatures increase both SMR and MMR until a thermal optimum is achieved, 

beyond which both decrease steeply until the fish fatigues or dies.  

 

Water Exchange.  The final experiment conducted was the water exchange which was developed 

in order to model the effects of cool-water release and rapidly increasing water velocity on fish 

swimming performance and AMR. The most dramatic change in before and after AMR occurred 

when only cool water was introduced by water velocity remained constant at 0.5*Ucrit. Active 

metabolic rate decreased as predicted due to the temperature dependence of metabolic rate. 

However, there was no large change in AMR when both cool water and a higher water velocity 
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were introduced suggesting the effort of swimming generated enough work to maintain an 

elevated AMR despite the lowered temperature. Indeed, when only water velocity was increased, 

AMR increased as temperature did not alter and thus only increased activity was influencing 

AMR as in the Ucrit trials. This together suggest that when fish are only exposed to changes in 

temperature or only changes in water velocity, they behave as expected. However, when both a 

cool water change (which should lower AMR) and an increased water velocity (which should 

raise AMR), the two cancel out, at least within the range of temperature and speed used in this 

study. The increased effort, or work, exerted by the fish to maintain position in the swimming 

respirometer generated enough oxygen demand to compensate for the decreased temperature. 

However, it is likely the fish were working harder at that water velocity than they would under 

warmer conditions which may inadvertently lower their SA.  

 

Bioenergetics modeling.  Clearly model predictions of Channel Catfish respiration rate based on 

the model developed by Blanc and Margraf (2002) did not match our observations.  Given that 

our work was conducted using fish from a lotic system, while Blanc and Margraf (2002) 

generated their model parameters using fish taken from aquaculture ponds (Andrews and 

Matsuda 1975), the source of the fish is the likely reason for the disagreement. New parameters 

for respiration rate for riverine populations of Channel Catfish will need to be derived 

independently to be able to fully and more accurately model their growth and respiration rates. 

Modeling growth and respiration rates of Redbreast Sunfish under temperature conditions 

experienced both in the Harris Dam tailrace and further downstream at Horseshoe Bend, suggests 

that water temperatures at the Horseshoe Bend exceeds the optimal growth temperature for 

Redbreast Sunfish. This result is consistent with previous simulations by Martin (2008) using the 
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unmodified Bluegill bioenergetics model in which he demonstrated greater periods of predicted 

negative growth for Redbreast Sunfish in Saugahatchee Creek versus in the Tallapoosa River at 

Wadley.  In his simulations, Saugahatchee Creek temperatures were consistently greater than 30 

C during summer, while temperatures in the Tallapoosa River were less often this warm.  The 

cool water releases in the tailrace creates better average temperature conditions for growth of 

Redbreast Sunfish during the late summer versus in sections that are further downstream.  The 

higher P-value estimates for fish further downstream similarly reflect these increased respiration 

costs.  The average P-values of Redbreast Sunfish estimated for fish in both the tailrace and at 

Horseshoe Bend were relatively low (less than 0.45, on a scale from 0-1), suggesting a 

significant potential for increased growth. Increased available forage or greater time available for 

foraging (i.e. higher proportion of their potential maximum consumption rate) could lead to 

increased growth.  To fully explore this potential using a bioenergetics modeling approach, 

specific consumption parameters for Redbreast Sunfish (versus borrowing parameters from 

another related species) would need to be developed using laboratory-based, controlled feeding 

studies. 

  The effect of simulated hydropower generation on Redbreast Sunfish specific growth was 

limited to downstream conditions.  Upstream (i.e., in the tailrace) water speed during generation 

exceeds the prolonged swimming capability of Redbreast Sunfish (as quantified earlier in this 

report), suggesting that these fish must seek refuge from the flow during these events if they are 

to remain in the area.  Altering the activity parameter and water temperature for 3, 1-hour 

generation periods resulted in slight increases in growth for age-1 fish, which was consistent 

with an effect of reducing water temperature.  For older fish, the increased respiration cost of 

swimming faster exceeded the reduction of respiration due to decreased water temperature, 
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resulting in a net greater weight loss than that experienced by age-1fish.  It is clear from our 

simulations across the range of temperatures at the tailrace and at Horseshoe Bend in summer 

that the impact of increased activity on respiration and therefore growth potential caused by 

increased flow rates will be greatest during the warmest periods.  While the percent weight 

changes indicated from our simulations appear very small, it is important to note that these 

effects were over a single day and changes in growth have a multiplicative impact over longer 

periods. All of these simulations are based on the assumption that the fish do not seek refuge 

from the flow.  Characterizing behavioral responses (e.g., seeking flow refuge, changing 

foraging behavior patterns, etc.) to increased flow especially during the warmest water 

conditions would allow better application of the bioenergetics modeling approach to conditions 

that fish actually experience during increased periods of increased flow, whether that comes from 

generation or rainfall events. 

Our inability to fully characterize the bioenergetics models for these species, does limit 

the conclusions we can draw.  Clearly, further data collection extending both the sizes of fish and 

temperatures tested would allow better characterization of the physiological parameters needed 

for bioenergetics modeling.   

 

Summary and Recommendations.  

 If detailed information on fish temperature thresholds is needed for future management of 

this system, testing of fish from this system in controlled laboratory setting may be 

required.   

 Analysis of the historical temperature data supports that variation has been similar during 

pre- versus post-Green Plan periods.  
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 Relative weight and body condition were not compromised in the tailrace relative to 

downstream sites for the target species. 

 To our knowledge these data represent the first comprehensive sampling effort of the 

tailrace fish community.  With these data species diversity and richness varied little 

among sites, although the most common species varied by site and season. 

 Results of our laboratory swimming performance trials suggest that high flow rates 

including that from hydroelectric peaking generation can exceed the prolonged 

swimming capability of our target species.  Riverine species are well-adapted for survival 

in systems with variable flow rates seeking refuge when necessary to avoid being swept 

downstream or excessive energy loss due to exertion. This result highlights the 

importance of further extending our approach to a broader array of species. In addition 

fine scale tracking in field conditions or experimentally testing the behavioral responses 

to increased flow for species of differing body size and vagility combined with 

simulation studies can be used to identify and maintain or even enhance refuge habitats.  

 Bioenergetic simulations and patterns of respirometry suggest that temperature and the 

interaction of temperature and flow can significantly influence the growth conditions for 

fishes in the Tallapoosa River.  Cooler water on average in the tailrace appears to 

improve growth conditions for Redbreast Sunfish.  It is uncertain, however, how these 

cooler temperatures might influence sustained swimming performance. 

 Given the lack of information for species beyond our target species, particularly non-

game species, similar work with those species may be warranted including population 

metrics and physiological/performance parameters.   
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Table 1.1.  Temperature information for Channel Catfish obtained from the published literature and unpublished grey literature 
publications.   
 

thermal minima optimal range preferred 
temperatures 

spawning/hatching thermal 
maxima 

 
Reference(s) 

<0 C     http://www.fao.org/fishery/affris/specie
s-profiles/channel-catfish/channel-
catfish-home/en/ 

2.7-9.8 (depends on 
acclimation) 

    Currie et al. 1998 

6.1-6.6 C (w/diel 
temp fluctuations) 

    Currie et al. 2004 

 10-32 C 
(distribution) 

   https://www.fishbase.se/summary/290 

 24-30 C    http://www.fao.org/fishery/affris/specie
s-profiles/channel-catfish/channel-
catfish-home/en/ 

 26.6-29.4 C    Bulow 1967;  
Shrable et al. 1969;  
Chen 1976 

 26-29 C    McMahon and Terrell 1982 
  18.9-30.5 C 

(depends on 
acclimation) 

  Cherry et al. 1975 

  25.2-30.5 C   Coutant 1977;  
Reutter and Herdendorf 1976;  
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  18-31 C 
(depends on 
acclimation) 

  Mathur et al. 1981 

   20 C  Marzolf 1957;  
Pflieger 1975 

   21 C  McMahon and Terrell 1982 
   23-30 C  Welborn 1988 
   21-29 C  Small and Bates 2001 
   24-30 C  Lang et al. 2003 
    38 C http://www.fao.org/fishery/affris/specie

s-profiles/channel-catfish/channel-
catfish-home/en/ 

    36.6-37.8 C 
(depends on 
acclimation) 

Allen and Strawn 1968 

    38 C Reutter and Herdendorf 1976 
    34.5-41 C 

(depends on 
acclimation) 

Cheetham et al. 1976 

    33.5 C McMahon and Terrell 1982 
    38 C Watenpaugh et al. 1985 
    35 C Eaton and Scheller 1996 
    31.32-33.31 C Lutterschmidt and Hutchison 1997 
    30.9-42.1 C 

(depends on 
acclimation) 

Bennett et al. 1998 

    36.4-40.3 C 
(depends on 
acclimation) 

Currie et al. 1998 

      
      
    38.5-39.6 Currie et al. 2004 
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    38.6-40.3 Stewart and Allen 2014 
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Table 1.2.  Temperature information for Redbreast Sunfish obtained from the published literature and unpublished grey literature 
publications.   
 

thermal minima optimal 
range 

preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

schooled @ 5-10 C 
 

16-21 C 
 

Boschung and Mayden 2004 

<15 C (decreased 
growth) 

25-30 C 33-35 C Aho et al. 1986 

 
4-22 C  

(distribution) 

 
Froese and Casal 2017 

  
18-32 

(dependent 
on 

acclimation) 

 
Mathur et al. 1981 

27-29 C Aho et al. 1986;  
Beauchere et al. 2014;  

   20-27.8 C  Breeder and Nigrelli 1935 
   21.1-23.9 C  Shannon 1966 

21.6-25.5 C Davis 1971 
   22.2-24.4 C  Sandow et al. 1974 

16.8-25.6 C Bass and Hitt 1974 
   23 C  Levine et al. 1986 
   20-27.5 C  Lukas and Orth 1993   

20 C 
 

Gatreau and Curry 2012   
35-41 C Clugston 1973   

39 C Woolcott 1974   
33-35 C Siler 1975 
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Table 1.3.  Temperature information for Alabama Bass/Spotted Bass obtained from the published literature and unpublished grey 
literature publications.   
 
Alabama Bass:  
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   20.6 C  
(eggs first 
observed) 

 Smitherman and Ramsey 1972 

   20.6 C  
(first spawn) 

 Smitherman and Ramsey 1972 

   13-16 C  Greene 1995;  
Rider and Maceina 2015 

 
Spotted Bass: 
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

<10 C     McMahon et al. 1984 
  22.5-27 C   Gammon 1973 

  16.9-32.1 C 
(depends on 
acclimation 

to falling 
temps) 

  Cherry et al. 1975 

  24 C   Coutant 1975 
  24.4-32.5 C   Coutant 1977;  
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  24.8-31.4 C 
(depends on 
acclimation 

to rising 
temps) 

  Cherry et al. 1977 

      
   14-23 C  Ryan et al. 1970;  

Smitherman and Ramsey 1972;  
Gilbert 1973;  
Olmstead 1974;  
Sammons et al. 1999;  
Churchill and Bettoli 2015 

   16.5-20.6 C  Sammons et al. 1999 
   23.3 C (eggs first 

observed) 
 Smitherman and Ramsey 1972 

   13.9-23.3 C  Vogele 1975 
    13-23 C  Boschung and Mayden 2004 
    36 C Cherry et al. 1977 
    34 C McMahon et al. 1984 
    30.9 C Eaton and Scheller 1996 
    30.76-34.22 C Lutterschmidt and Hutchison 1997 
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Table 1.4.  Temperature information for Tallapoosa Bass/Redeye Bass/Shoal Bass obtained from the published literature and 
unpublished grey literature publications.   
 
Tallapoosa Bass - **NO PUBLISHED DATA AVAILABLE** 
 
 
Redeye Bass: 
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   16.6-20.5 C  Parsons 1954 
   21.1-22.8 C  Smitherman and Ramsey 1972 
   18-20 C  Hurst et al. 1975 
   17-21 C  Moyle 2002;  

Boschung and Mayden 2004 
   16.7-20 C  https://www.dnr.sc.gov/fish/species/red

eyebass.html 
   21 C  Boschung and Mayden 2004 

 
 
 
Shoal Bass:  
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   15-22 C (hatching)  Sammons et al. 2015 
   17-24 C  Boschung and Mayden 2004 
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Table 2.1. The proportion of temperature fluctuations that was less than the indicated temperature limit, ranging from 2 C to >12 C (in 
2 degree C increments) for the tailrace, Malone, and Wadley sites.  Missing values are the result of insufficient data.  
 
 

 
 
 
 

 

Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP
Heflin 0.97 0.005 0.0006
Tailrace 0.99 0.01
Malone 0.99 0.98 0.0052 0.011 0.00048 0.0013 0.000097 0.000038 0 0 0.00019 0.000038
Wadley 0.97 0.99 0.019 0.011 0.0061 0.0013 0.0014 0.000039 0.00019 0 0.00039 0.000039
Heflin 0.99 0.0057 0.0006
Tailrace 0.98 0.019
Malone 0.97 0.99 0.018 0.0066 0.0021 0.00087 0.00023 0.00011
Wadley 0.98 0.99 0.019 0.0066 0.0021 0.00087 0.00023 0.00011
Heflin 0.97 0.0058 0.0035 0.0018 0.004
Tailrace 0.99 0.0034
Malone 0.98 0.98 0.011 0.011 0.0011 0.0011 0.00036 0.00036 0 0 0.00053 0.00053
Wadley 0.97 0.99 0.02 0.019 0.0061 0.0013 0.0014 0.00049 0.00019 0.00022 0.00039 0.000055
Heflin 0.97 0.01 0.004 0.002 0.0024 0.001
Tailrace
Malone 0.98 0.013
Wadley

12+ C

Spring

Summer

Fall

Winter

Site      
2 C 4 C 6 C 8 C 10 C
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Table 3.1. Scientific names, common names, and species abbreviations used in this report. 
 

Scientific Name Common Name Abbreviation 
Amia calva Bowfin BOWF 

Alosa aestivalis Blueback Herring BBHR 
Alosa chrysochloris Skipjack Herring SKJH 

Dorosoma cepedianum Gizzard Shad GIZS 
Dorosoma petenense Threadfin Shad THSH 

Campostoma oligolepis Largescale Stoneroller LSSR 
Cyprinella callistia Alabama Shiner ALSH 
Cyprinella gibbsi Tallapoosa Shiner TPSH 

Cyprinella venusta Blacktail Shiner BTSH 
Cyprinus carpio Common Carp CCAR 

Luxilus chrysocephalus Striped Shiner STSH 
Luxilus zonistius Bandfin Shiner BAFS 
Lythrurus bellus Pretty Shiner PRSH 

Notemigonus crysoleucas Golden Shiner GLDA 
Notropis baileyi Rough Shiner RSHN 
Notropis stilbius Silverstripe Shinner SPSH 
Notropis texanus Weed Shiner WESH 

Notropis xaenocephalus Coosa Shiner COOS 
Pimephales vigilax Bullhead Minnow BUMN 

Semotilus thoreauianus Dixie Chub DXCB 
Hypentelium nigricans Alabama Hogsucker AHOG 
Minytrema melanops Spotted Sucker SPSR 

Moxostoma carinatum River Redhorse RVRH 
Moxostoma duquesnei Black Redhorse BREH 
Moxostoma poecilurum Blacktail Redhorse BTRH 

Ameiurus brunneus Snail Bullhead SNBL 
Ameiurus melas Black Bullhead BLBH 
Ameiurus natalis Yellow Bullhead YBUL 

Ameiurus nebulosus Brown Bullhead BRBH 
Ictalurus furcatus Blue Catfish BCAT 

Ictalurus punctatus Channel Catfish CCAT 
Noturus funebris Black Madtom BLMT 

Noturus leptacanthus Speckled Madtom SPMT 
Pylodictis olivaris Flathead Catfish FCAT 

Fundulus olicaceus Blackspotted Topminnow BLTM 
Morone chrysops White Bass WHBA 
Morone saxatilis Striped Bass STBA 

Ambloplites ariommus Shadow Bass SHBA 
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Lepomis auritus Redbreast Sunfish RBSF 
Lepomis cyanellus Green Sunfish GSUN 
Lepomis gulosus Warmouth WARM 

Lepomis macrochirus Bluegill BLGL 
Lepomis microlophus Redear Sunfish REAR 

Lepomis spp. Bluegill X Green Sunfish BGGN 
Lepomis spp.  Hybrid Redbreast RBSX 

Micropterus henshalli Alabama Bass ALAB 
Micropterus tallapoosae Tallapoosa Bass TPBA 

Pomoxis annularis White Crappie WHCP 
Pomoxis nigromaculatus Black Crappie BLCP 

Etheostoma chuckwachatte Lipstick Darter LIPD 
Etheostoma stigmaeum Speckled Darter SPDT 
Etheostoma tallapoosae Tallapoosa Darter TPDA 

Perca flavescens Yellow Perch YPER 
Percina kathae Mobile Logperch MLOG 

Percina palmaris Bronze Darter BRDT 
Percina smithvanizi Muscadine Darter MBDT 
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Table 3.2. Total number of fish species, families, and biodiversity indices for four sites on the 
Tallapoosa River, Alabama. Sites are: LB = Lee's Bridge, TR = tailrace, WD = Wadley, HB = 
Horseshoe Bend.  
 
 
 
 

Site Total Species Total Families Shannon's H 
LB 39 9 2.80 
TR 39 7 2.60 
WD 37 7 2.90 
HB 35 7 2.56 
All 57 9 3.07 
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Table 3.3. Frequency and catch-per-effort (fish/hr) by season and overall for fish collected from the Tallapoosa River, Alabama. 
Species are as defined in Table 3.1. 

 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 

BOWF 0 4 1 2 7 0 0.26 0.13 0.13 0.15 
BBHR 0 2 0 0 2 0 0.13 0 0 0.04 
GIZS 0 15 11 33 59 0 0.98 1.38 2.06 1.3 
SKJH 0 1 0 0 1 0 0.07 0 0 0.02 
THSH 49 13 1 2 65 8.17 0.85 0.13 0.13 1.43 
ALSH 82 50 20 86 238 13.67 3.26 2.5 5.38 5.25 
BAFS 0 0 0 2 2 0 0 0 0.13 0.04 
BTSH 105 131 62 115 413 17.5 8.53 7.75 7.19 9.11 
BUMN 0 19 1 32 52 0 1.24 0.13 2 1.15 
CCAR 2 15 19 29 65 0.33 0.98 2.38 1.81 1.43 
COOS 1 20 33 24 78 0.17 1.3 4.13 1.5 1.72 
DXCB 11 0 0 0 11 1.83 0 0 0 0.24 
GCAR 0 0 1 0 1 0 0 0.13 0 0.02 
GLDA 0 1 0 0 1 0 0.07 0 0 0.02 
LSSR 30 21 8 59 118 5 1.37 1 3.69 2.6 
PRSH 0 0 3 0 3 0 0 0.38 0 0.07 
RSHN 0 1 0 0 1 0 0.07 0 0 0.02 
SPSH 67 208 0 32 307 11.17 13.55 0 2 6.77 
STSH 7 3 0 1 11 1.17 0.2 0 0.06 0.24 
TPSH 1 2 2 8 13 0.17 0.13 0.25 0.5 0.29 
WESH 0 4 1 5 10 0 0.26 0.13 0.31 0.22 
AHOG 31 24 26 64 145 5.17 1.56 3.25 4 3.2 
BREH 9 20 10 21 60 1.5 1.3 1.25 1.31 1.32 
BTRH 53 124 81 232 490 8.83 8.08 10.13 14.5 10.8 
RVRH 0 0 0 3 3 0 0 0 0.19 0.07 
SPSR 6 0 3 33 42 1 0 0.38 2.06 0.93 
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BCAT 1 14 9 12 36 0.17 0.91 1.13 0.75 0.79 
BLBH 0 1 0 0 1 0 0.07 0 0 0.02 
BLMT 0 0 0 3 3 0 0 0 0.19 0.07 
BRBH 1 1 1 0 3 0.17 0.07 0.13 0 0.07 
CCAT 10 39 37 88 174 1.67 2.54 4.63 5.5 3.84 
FCAT 0 3 17 11 31 0 0.2 2.13 0.69 0.68 
SNBL 0 0 3 5 8 0 0 0.38 0.31 0.18 
SPMT 0 0 1 2 3 0 0 0.13 0.13 0.07 
YBUL 7 15 5 34 61 1.17 0.98 0.63 2.13 1.35 
BLTM 7 9 3 3 22 1.17 0.59 0.38 0.19 0.49 
STBA 0 6 0 1 7 0 0.39 0 0.06 0.15 
WHBA 0 4 0 0 4 0 0.26 0 0 0.09 
ALAB 52 138 138 237 565 8.67 8.99 17.25 14.81 12.46
BGGN 1 4 0 0 5 0.17 0.26 0 0 0.11 
BLCP 0 31 4 7 42 0 2.02 0.5 0.44 0.93 
BLGL 69 339 109 330 847 11.5 22.08 13.63 20.63 18.68
GSUN 8 28 10 6 52 1.33 1.82 1.25 0.38 1.15 
RBSF 26 107 109 179 421 4.33 6.97 13.63 11.19 9.28 
RBSX 0 2 5 0 7 0 0.13 0.63 0 0.15 
REAR 2 16 11 30 59 0.33 1.04 1.38 1.88 1.3 
SHBA 16 62 9 59 146 2.67 4.04 1.13 3.69 3.22 
TPBA 15 18 16 21 70 2.5 1.17 2 1.31 1.54 
WARM 1 2 0 2 5 0.17 0.13 0 0.13 0.11 
WHCP 0 3 1 7 11 0 0.2 0.13 0.44 0.24 
BRDT 18 124 62 122 326 3 8.08 7.75 7.63 7.19 
LIPD 2 28 43 33 106 0.33 1.82 5.38 2.06 2.34 
MBDT 20 8 18 66 112 3.33 0.52 2.25 4.13 2.47 
MLOG 4 41 18 19 82 0.67 2.67 2.25 1.19 1.81 
SPDR 0 4 6 15 25 0 0.26 0.75 0.94 0.55 
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TPDA 0 4 0 2 6 0 0.26 0 0.13 0.13 

YPER 0 0 0 1 1 0 0 0 0.06 0.02 
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Table 3.4. Frequency and catch-per-effort (fish/h) by site and overall for fish collected from the Tallapoosa River, Alabama. Sites are: 
LB = Lee's Bridge, TR = tailrace, WD = Wadley, HB = Horseshoe Bend. Species are as defined in Table 3.1. 

 LB TR WD HB All LB CPE TR CPE WD CPE HB CPE CPE 
BOWF 7 0 0 0 7 0.78 0 0 0 0.15
BBHR 0 0 0 2 2 0 0 0 0.17 0.04
GIZS 52 0 1 6 59 5.78 0 0.1 0.5 1.3
SKJH 0 0 0 1 1 0 0 0 0.08 0.02
THSH 6 0 26 33 65 0.67 0 2.48 2.75 1.43
ALSH 0 136 86 16 238 0 9.82 8.19 1.33 5.25
BAFS 0 2 0 0 2 0 0.14 0 0 0.04
BTSH 62 51 123 177 413 6.89 3.68 11.71 14.75 9.11
BUMN 52 0 0 0 52 5.78 0 0 0 1.15
CCAR 36 5 16 8 65 4 0.36 1.52 0.67 1.43
COOS 28 13 33 4 78 3.11 0.94 3.14 0.33 1.72
DXCB 0 11 0 0 11 0 0.79 0 0 0.24
GCAR 1 0 0 0 1 0.11 0 0 0 0.02
GLDA 0 0 0 1 1 0 0 0 0.08 0.02
LSSR 1 70 47 0 118 0.11 5.05 4.48 0 2.6
PRSH 3 0 0 0 3 0.33 0 0 0 0.07
RSHN 0 1 0 0 1 0 0.07 0 0 0.02
SPSH 10 0 108 189 307 1.11 0 10.29 15.75 6.77
STSH 0 8 3 0 11 0 0.58 0.29 0 0.24
TPSH 3 1 9 0 13 0.33 0.07 0.86 0 0.29
WESH 6 4 0 0 10 0.67 0.29 0 0 0.22
AHOG 4 19 110 12 145 0.44 1.37 10.48 1 3.2
BREH 4 0 22 34 60 0.44 0 2.1 2.83 1.32
BTRH 171 8 183 128 490 19 0.58 17.43 10.67 10.8
RVRH 3 0 0 0 3 0.33 0 0 0 0.07
SPSR 7 2 28 5 42 0.78 0.14 2.67 0.42 0.93
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BCAT 29 0 0 7 36 3.22 0 0 0.58 0.79
BLBH 0 0 0 1 1 0 0 0 0.08 0.02
BLMT 0 3 0 0 3 0 0.22 0 0 0.07
BRBH 0 2 1 0 3 0 0.14 0.1 0 0.07
CCAT 51 59 19 45 174 5.67 4.26 1.81 3.75 3.84
FCAT 23 1 0 7 31 2.56 0.07 0 0.58 0.68
SNBL 0 8 0 0 8 0 0.58 0 0 0.18
SPMT 0 0 3 0 3 0 0 0.29 0 0.07
YBUL 1 57 1 2 61 0.11 4.12 0.1 0.17 1.35
BLTM 1 7 5 9 22 0.11 0.51 0.48 0.75 0.49
STBA 6 1 0 0 7 0.67 0.07 0 0 0.15
WHBA 4 0 0 0 4 0.44 0 0 0 0.09
ALAB 66 82 212 205 565 7.33 5.92 20.19 17.08 12.46
BGGN 0 3 1 1 5 0 0.22 0.1 0.08 0.11
BLCP 23 6 6 7 42 2.56 0.43 0.57 0.58 0.93
BLGL 149 490 121 87 847 16.56 35.38 11.52 7.25 18.68
GSUN 0 43 6 3 52 0 3.1 0.57 0.25 1.15
RBSF 25 56 138 202 421 2.78 4.04 13.14 16.83 9.28
RBSX 0 0 6 1 7 0 0 0.57 0.08 0.15
REAR 42 3 4 10 59 4.67 0.22 0.38 0.83 1.3
SHBA 2 92 20 32 146 0.22 6.64 1.9 2.67 3.22
TPBA 2 3 21 44 70 0.22 0.22 2 3.67 1.54
WARM 1 1 1 2 5 0.11 0.07 0.1 0.17 0.11
WHCP 5 1 5 0 11 0.56 0.07 0.48 0 0.24
BRDT 1 185 122 18 326 0.11 13.36 11.62 1.5 7.19
LIPD 0 86 18 2 106 0 6.21 1.71 0.17 2.34
MBDT 4 69 38 1 112 0.44 4.98 3.62 0.08 2.47
MLOG 13 51 15 3 82 1.44 3.68 1.43 0.25 1.81
SPDR 1 1 23 0 25 0.11 0.07 2.19 0 0.55
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TPDA 0 2 4 0 6 0 0.14 0.38 0 0.13
YPER 1 0 0 0 1 0.11 0 0 0 0.02
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Figure 3.5. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Lee's Bridge site on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 

 Spring Summer Fall All Spring CPE Summer CPE Fall CPE CPE 
BOWF 4 1 2 7 1.33 0.5 0.5 0.78 
GIZS 15 10 27 52 5 5 6.75 5.78 
THSH 4 1 1 6 1.33 0.5 0.25 0.67 
BTSH 14 17 31 62 4.67 8.5 7.75 6.89 
BUMN 19 1 32 52 6.33 0.5 8 5.78 
CCAR 4 14 18 36 1.33 7 4.5 4 
COOS 17 0 11 28 5.67 0 2.75 3.11 
GCAR 0 1 0 1 0 0.5 0 0.11 
LSSR 0 0 1 1 0 0 0.25 0.11 
PRSH 0 3 0 3 0 1.5 0 0.33 
SPSH 8 0 2 10 2.67 0 0.5 1.11 
WESH 0 1 5 6 0 0.5 1.25 0.67 
AHOG 2 1 1 4 0.67 0.5 0.25 0.44 
BREH 2 2 0 4 0.67 1 0 0.44 
BTRH 23 27 121 171 7.67 13.5 30.25 19 
RVRH 0 0 3 3 0 0 0.75 0.33 
SPSR 0 1 6 7 0 0.5 1.5 0.78 
BCAT 14 7 8 29 4.67 3.5 2 3.22 
CCAT 15 11 25 51 5 5.5 6.25 5.67 
FCAT 1 13 9 23 0.33 6.5 2.25 2.56 
YBUL 1 0 0 1 0.33 0 0 0.11 
BLTM 1 0 0 1 0.33 0 0 0.11 
STBA 6 0 0 6 2 0 0 0.67 
WHBA 4 0 0 4 1.33 0 0 0.44 
ALAB 12 22 32 66 4 11 8 7.33 
BLCP 17 2 4 23 5.67 1 1 2.56 
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BLGL 29 22 98 149 9.67 11 24.5 16.56
RBSF 3 12 10 25 1 6 2.5 2.78 
REAR 9 8 25 42 3 4 6.25 4.67 
SHBA 0 0 2 2 0 0 0.5 0.22 
TPBA 0 1 1 2 0 0.5 0.25 0.22 

WARM 1 0 0 1 0.33 0 0 0.11 
WHCP 0 0 5 5 0 0 1.25 0.56 
BRDT 0 1 0 1 0 0.5 0 0.11 
MBDT 0 0 4 4 0 0 1 0.44 
MLOG 1 1 11 13 0.33 0.5 2.75 1.44 
SPDR 0 0 1 1 0 0 0.25 0.11 
TPSH 2 1 0 3 0.67 0.5 0 0.33 
YPER 0 0 1 1 0 0 0.25 0.11 
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Figure 3.6. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the tailrace of R.L. Harris Dam on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 

 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
ALSH 62 23 1 50 136 31 3.93 0.5 12.5 9.82 
BAFS 0 0 0 2 2 0 0 0 0.5 0.14 
BTSH 29 21 0 1 51 14.5 3.59 0 0.25 3.68 
CCAR 0 5 0 0 5 0 0.85 0 0 0.36 
COOS 0 1 2 10 13 0 0.17 1 2.5 0.94 
DXCB 11 0 0 0 11 5.5 0 0 0 0.79 
LSSR 30 21 5 14 70 15 3.59 2.5 3.5 5.05 
RSHN 0 1 0 0 1 0 0.17 0 0 0.07 
STSH 5 3 0 0 8 2.5 0.51 0 0 0.58 
TPSH 0 0 0 1 1 0 0 0 0.25 0.07 
WESH 0 4 0 0 4 0 0.68 0 0 0.29 
AHOG 13 3 0 3 19 6.5 0.51 0 0.75 1.37 
BTRH 1 6 1 0 8 0.5 1.03 0.5 0 0.58 
SPSR 0 0 0 2 2 0 0 0 0.5 0.14 
BLMT 0 0 0 3 3 0 0 0 0.75 0.22 
BRBH 1 1 0 0 2 0.5 0.17 0 0 0.14 
CCAT 8 17 10 24 59 4 2.91 5 6 4.26 
FCAT 0 0 1 0 1 0 0 0.5 0 0.07 
SNBL 0 0 3 5 8 0 0 1.5 1.25 0.58 
YBUL 7 12 5 33 57 3.5 2.05 2.5 8.25 4.12 
BLTM 4 1 0 2 7 2 0.17 0 0.5 0.51 
STBA 0 0 0 1 1 0 0 0 0.25 0.07 
ALAB 17 21 15 29 82 8.5 3.59 7.5 7.25 5.92 
BGGN 0 3 0 0 3 0 0.51 0 0 0.22 
BLCP 0 4 0 2 6 0 0.68 0 0.5 0.43 
BLGL 54 251 28 157 490 27 42.91 14 39.25 35.38
GSUN 8 27 4 4 43 4 4.62 2 1 3.1 
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RBSF 5 4 7 40 56 2.5 0.68 3.5 10 4.04 
REAR 1 0 0 2 3 0.5 0 0 0.5 0.22 
SHBA 12 47 4 29 92 6 8.03 2 7.25 6.64 
TPBA 0 2 0 1 3 0 0.34 0 0.25 0.22 

WARM 1 0 0 0 1 0.5 0 0 0 0.07 
WHCP 0 0 1 0 1 0 0 0.5 0 0.07 
BRDT 17 87 27 54 185 8.5 14.87 13.5 13.5 13.36
LIPD 2 26 38 20 86 1 4.44 19 5 6.21 

MBDT 20 5 17 27 69 10 0.85 8.5 6.75 4.98 
MLOG 4 36 10 1 51 2 6.15 5 0.25 3.68 
SPDR 0 1 0 0 1 0 0.17 0 0 0.07 
TPDA 0 0 0 2 2 0 0 0 0.5 0.14 
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Figure 3.7. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Wadley site on the Tallapoosa 
River, Alabama. Species are as defined in Table 3.1. 

 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
GIZS 0 0 1 0 1 0 0 0.5 0 0.1 
THSH 17 9 0 0 26 8.5 3.6 0 0 2.48 
ALSH 16 17 19 34 86 8 6.8 9.5 8.5 8.19 
BTSH 12 42 34 35 123 6 16.8 17 8.75 11.71
CCAR 1 3 5 7 16 0.5 1.2 2.5 1.75 1.52 
COOS 0 2 30 1 33 0 0.8 15 0.25 3.14 
LSSR 0 0 3 44 47 0 0 1.5 11 4.48 
SPSH 38 61 0 9 108 19 24.4 0 2.25 10.29
STSH 2 0 0 1 3 1 0 0 0.25 0.29 
TPSH 1 0 1 7 9 0.5 0 0.5 1.75 0.86 
AHOG 17 15 24 54 110 8.5 6 12 13.5 10.48
BREH 5 4 1 12 22 2.5 1.6 0.5 3 2.1 
BTRH 33 52 36 62 183 16.5 20.8 18 15.5 17.43
SPSR 4 0 1 23 28 2 0 0.5 5.75 2.67 
BRBH 0 0 1 0 1 0 0 0.5 0 0.1 
CCAT 1 0 4 14 19 0.5 0 2 3.5 1.81 
SPMT 0 0 1 2 3 0 0 0.5 0.5 0.29 
YBUL 0 0 0 1 1 0 0 0 0.25 0.1 
BLTM 1 1 3 0 5 0.5 0.4 1.5 0 0.48 
ALAB 13 31 66 102 212 6.5 12.4 33 25.5 20.19
BGGN 1 0 0 0 1 0.5 0 0 0 0.1 
BLCP 0 3 2 1 6 0 1.2 1 0.25 0.57 
BLGL 10 28 44 39 121 5 11.2 22 9.75 11.52
GSUN 0 1 4 1 6 0 0.4 2 0.25 0.57 
RBSF 8 22 50 58 138 4 8.8 25 14.5 13.14
RBSX 0 1 5 0 6 0 0.4 2.5 0 0.57 
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REAR 0 0 3 1 4 0 0 1.5 0.25 0.38 
SHBA 0 6 4 10 20 0 2.4 2 2.5 1.9 
TPBA 3 2 9 7 21 1.5 0.8 4.5 1.75 2 

WARM 0 0 0 1 1 0 0 0 0.25 0.1 
WHCP 0 3 0 2 5 0 1.2 0 0.5 0.48 
BRDT 1 20 33 68 122 0.5 8 16.5 17 11.62
LIPD 0 0 5 13 18 0 0 2.5 3.25 1.71 

MBDT 0 2 1 35 38 0 0.8 0.5 8.75 3.62 
MLOG 0 4 5 6 15 0 1.6 2.5 1.5 1.43 
SPDR 0 3 6 14 23 0 1.2 3 3.5 2.19 
TPDA 0 4 0 0 4 0 1.6 0 0 0.38 
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Table 3.8. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Horseshoe Bend site on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 

 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
BBHR 0 2 0 0 2 0 0.5 0 0 0.17 
GIZS 0 0 0 6 6 0 0 0 1.5 0.5 
SKJH 0 1 0 0 1 0 0.25 0 0 0.08 
THSH 32 0 0 1 33 16 0 0 0.25 2.75 
ALSH 4 10 0 2 16 2 2.5 0 0.5 1.33 
BTSH 64 54 11 48 177 32 13.5 5.5 12 14.75
CCAR 1 3 0 4 8 0.5 0.75 0 1 0.67 
COOS 1 0 1 2 4 0.5 0 0.5 0.5 0.33 
GLDA 0 1 0 0 1 0 0.25 0 0 0.08 
SPSH 29 139 0 21 189 14.5 34.75 0 5.25 15.75
AHOG 1 4 1 6 12 0.5 1 0.5 1.5 1 
BREH 4 14 7 9 34 2 3.5 3.5 2.25 2.83 
BTRH 19 43 17 49 128 9.5 10.75 8.5 12.25 10.67
SPSR 2 0 1 2 5 1 0 0.5 0.5 0.42 
BLBH 0 1 0 0 1 0 0.25 0 0 0.08 
BCAT 1 0 2 4 7 0.5 0 1 1 0.58 
CCAT 1 7 12 25 45 0.5 1.75 6 6.25 3.75 
FCAT 0 2 3 2 7 0 0.5 1.5 0.5 0.58 
YBUL 0 2 0 0 2 0 0.5 0 0 0.17 
BLTM 2 6 0 1 9 1 1.5 0 0.25 0.75 
ALAB 22 74 35 74 205 11 18.5 17.5 18.5 17.08
BGGN 0 1 0 0 1 0 0.25 0 0 0.08 
BLCP 0 7 0 0 7 0 1.75 0 0 0.58 
BLGL 5 31 15 36 87 2.5 7.75 7.5 9 7.25 
GSUN 0 0 2 1 3 0 0 1 0.25 0.25 
RBSF 13 78 40 71 202 6.5 19.5 20 17.75 16.83
RBSX 0 1 0 0 1 0 0.25 0 0 0.08 
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REAR 1 7 0 2 10 0.5 1.75 0 0.5 0.83 
SHBA 4 9 1 18 32 2 2.25 0.5 4.5 2.67 
TPBA 12 14 6 12 44 6 3.5 3 3 3.67 

WARM 0 1 0 1 2 0 0.25 0 0.25 0.17 
BRDT 0 17 1 0 18 0 4.25 0.5 0 1.5 
LIPD 0 2 0 0 2 0 0.5 0 0 0.17 

MBDT 0 1 0 0 1 0 0.25 0 0 0.08 
MLOG 0 0 2 1 3 0 0 1 0.25 0.25 
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Table 3.9. Results of ANOVAs with a Tukey’s post-hoc test for pairwise comparisons between 
sites testing Wr (relative condition for Redbreast Sunfish) for the four target  species collected 
from four sites on the Tallapoosa River.  Species are: ALAB=Alabama Bass, RBSF=Redbreast 
Sunfish, CCAT=Channel Catfish, TPBA=Tallapoosa Bass, and sites are LB=Lees Bridge, 
TR=tailrace, WD=Wadley, and HB=Horseshoe Bend. Rows that are in bold text indicate 
comparisons that were significant.    

Species Pair Estimate p PR(>F) Degrees of Freedom 
CCAT LB-HB -9.88 0.06 0.00 172 
CCAT TR-HB 9.52 0.09  
CCAT WD-HB -4.82 0.83  
CCAT TR-LB 19.40 <0.001  
CCAT WD-LB 5.07 0.81  
CCAT WD-TR -14.34 0.06  

    
RBSF LB-HB -1.65 0.84 0.32 330 
RBSF TR-HB 2.15 0.44  
RBSF WD-HB 0.11 0.99  
RBSF TR-LB 3.80 0.32  
RBSF WD-LB 1.76 0.83  
RBSF WD-TR -2.04 0.55  

    
ALAB LB-HB -0.94 0.89 0.00 363 
ALAB TR-HB 6.54 <0.01  
ALAB WD-HB 2.21 0.11  
ALAB TR-LB 7.48 <0.01  
ALAB WD-LB 3.14 0.06  
ALAB WD-TR -4.33 <0.01  

    
TPBA LB-HB -4.59 1.00 0.66 54 
TPBA TR-HB 8.05 0.97  
TPBA WD-HB 10.15 0.64  
TPBA TR-LB 12.65 0.97  
TPBA WD-LB 14.74 0.91  
TPBA WD-TR 2.09 1.00     
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Table 3.10. von Bertalanffy growth parameters for four target species collected from four sites on the Tallapoosa River, Alabama. 
Length was standardized to the last measured annulus using the direct proportion method.   Species are: ALAB=Alabama Bass, 
RBSF=Redbreast Sunfish, CCAT=Channel Catfish, TPBA=Tallapoosa Bass. 

    Site   

Parameter Species 
Lee's 

Bridge Tailrace Wadley Horseshoe Bend All Downstream All 

L∞ CCAT 425.97 350443.80 588.67 356.09 523.27 413.79
K CCAT 0.13 0.00 0.13 0.53 0.15 0.24 

t0 CCAT -4.34 -2.49 -0.56 -0.46 -0.80 -0.62 
n CCAT 56.00 50.00 16.00 46.00 112.00 168.00
    

L∞ RBSF 70356.06 229.81 291.26 238.62 253.48 263.27
K RBSF 0.00 0.32 0.17 0.31 0.24 0.23 

t0 RBSF -1.44 -0.80 -1.03 -0.14 -0.68 -0.70 
n RBSF 19.00 51.00 88.00 119.00 258.00 277.00
    

L∞ ALAB 491.51 13140.00 479.91 521.07 566.64 549.09
K ALAB 0.28 0.00 0.28 0.21 0.18 0.19 

t0 ALAB -0.19 -2.53 -0.13 -0.10 -0.49 -0.45 
n ALAB 55.00 53.00 141.00 133.00 327.00 382.00
    

L∞ TPBA  363.91
K TPBA  0.25 

t0 TPBA  -0.56 
n TPBA           58.00 
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Table 3.11. Metadata for fish tagged with combined acoustic and radio tags in the Tallapoosa 
River, Alabama. Species are as defined in Table 3.1. Weight NAs due to scale malfunction. 

Radio 
ID Acoustic ID Detections Species TL WT 

External 
Tag 

Release 
Timestamp 

20 28688 42 ALAB 344 490 1917 6/30/2020 12:30
21 28690 0 ALAB 358 550 1918 6/30/2020 12:30
22 28692 59991 ALAB 365 572 1919 6/30/2020 10:43
23 28604 0 TPBA 312 410 N  7/3/2020 8:32 
24 28696 0 TPBA 310 380 N 7/3/2020 11:30 
25 28698 1642 TPBA 295 380 1914 7/9/2020 10:10 
160 29388 96854 ALAB 472 1100 1922 6/30/2020 10:43
161 29390 665 ALAB 418 860 1921 6/30/2020 10:43
162 29392 43367 ALAB 418 806 1920 6/30/2020 10:43
163 29394 0 ALAB 442 900 1916 6/30/2020 12:30
165 29398 419 ALAB 474 1140 1915 6/30/2020 12:30
193 29454 869 ALAB 451 NA 1913 7/9/2020 10:10 
196 29460 67 ALAB 432 NA 1911 7/9/2020 10:10 
199 29466 115325 ALAB 432 870 N 7/3/2020 14:11 
202 29472 476 ALAB 432 870 N 7/3/2020 11:30 
204 29476 61233 ALAB 489 NA 1912 7/9/2020 10:10 
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Table 4.1. Critical swimming speed and length (TL) of each species and site. 

 
 
 

Redbreast Sunfish

Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE
Lees Bridge 72.72 ± 12.66 33.7 ± 2.06 78.61 ± 15.56 32.67 ± 2.3
Wadley 53.34 ± 7.83 19.9 ± 0.37 75.83 ± 6.36 34.89 ± 1.3 56.28 ± 30.48 26.6 ± 0.89
Horseshoe Bend 73.54 ± 3.39 38.83 ± 1.4 59.13 ± 11.24 19.7 ± 0.27 94.01 ± 15.64 26.7 ± 2.9 67.01 ± 28.18 27.1 ± 0.95

Tallapoosa BassAlabama BassChannel Catfish 

Site
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Table 4.2.  Physiological parameters used in the Fish Bioenergetics 4 model to estimate 
respiration rates of Channel Catfish.  Parameters were taken from Blanc and Margraf (2002); 
all citations to the original sources can be found therein. 
 
Parameters Definition  Value 
   
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.33 

CB Weight dependent slope for 
maximum consumption 

-0.33 

CQ Temperature dependent slope 
for maximum consumption 

2.3 

CTO Optimum temperature for 
consumption 

31 C 

CTM Maximum temperature for 
consumption 

37 C 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.00833 

RB Weight dependent slope for 
respiration 

-0.20 

RQ Temperature dependent slope 
for respiration 

2.0 

RTO Optimum temperature for 
respiration 

35 C 

RTM Maximum temperature for 
respiration 

36.6 C 

ACT Activity parameter 1 
SDA Specific Dynamic Action 0.15 
 Egestion / Excretion  
FA Egestion constant 0.3 
FU Excretion constant 0.05 
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Table 4.3.  Physiological parameters used in the Fish Bioenergetics 4 model to simulate 
patterns of growth and respiration rates of Redbreast Sunfish.  With the exception of RQ, 
which was derived from respiration measurement from this project, all parameters were taken 
from the published values for Bluegill in the Fish Bioenergetics 4 model and sources for these 
parameters can be found therein (Deslauriers et al. 2017).  
   
Parameters Definition  Value 
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.007583*

CB Weight dependent slope for 
maximum consumption 

-0.274 

CQ Temperature dependent slope 
for maximum consumption 

2.3 

CTO Optimum temperature for 
consumption 

27 

CTM Maximum temperature for 
consumption 

36 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.000642*

RB Weight dependent slope for 
respiration 

-0.2 

RQ Temperature dependent slope 
for respiration 

2.394 

RTO Optimum temperature for 
respiration 

30 

RTM Maximum temperature for 
respiration 

37 

ACT Activity parameter 1 
SDA Specific Dynamic Action 0.172 
 Egestion / Excretion  
FA Egestion constant 0.158 
FU Excretion constant -0.222 
 
*Modified from the original daily rates to simulate hourly rates 
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Table 4.4.   Initial settings and P-value (i.e., proportion of maximum consumption) produced 
for model runs for a 1-month period (July 15 – August 15) for Redbreast Sunfish at the tailrace 
and Horseshoe Bend. 
 Initial Weight 

(g) 
Final Weight 
(g) 

P-value for 
tailrace 

P-value for 
Horseshoe 
Bend 

 

Age 1 14.27 15.16 0.357 0.395  
Age 3 65.98 38.61 0.397 0.436  
Age 5 130.16 132.64 0.395 0.44  
      
hours 
simulated  

768     
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Table 4.5. Physiological parameters used in the Fish Bioenergetics 4 model to simulate 
patterns of respiration rate of Alabama Bass.  With the exception of RQ, which was derived 
from respiration measurements from this project, parameters were taken from the Smallmouth 
Bass model published values in Fish Bioenergetics 4 and sources for these parameters can be 
found therein (Deslauriers et al. 2017).  
   
Parameters Definition  Value 
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.339 

CB Weight dependent slope for 
maximum consumption 

-0.31 

CQ Temperature dependent slope 
for maximum consumption 

1.95 

CTO Optimum temperature for 
consumption 

22 

CTM Maximum temperature for 
consumption 

37 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.244 

RB Weight dependent slope for 
respiration 

-0.756 

RQ Temperature dependent slope 
for respiration 

2.23 

RTO Optimum temperature for 
respiration 

36 

RTM Maximum temperature for 
respiration 

40 

ACT Activity parameter 2.0295 
SDA Specific Dynamic Action 0.172 
 Egestion / Excretion  
FA Egestion constant 0.158 
FU Excretion constant -0.222 
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Figure 0.1.  Map of study area.   
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Figure 2.1. Boxplots showing the mean average temperatures (diamonds) per month pre- and 
post-Green Plan for all three locations. First and third quartiles are represented by boxes and 
whiskers show 1.5*interquartile range with outliers being plotted points. Mean average 
temperatures were not significantly different between pre- and post-Green Plan years. Though 
not significant, the largest variation was recorded at Wadley, which is the furthest site 
downstream.   
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Figure 2.2A Yearly temperature variation (maximum, mean, and minimum) at the Harris Dam 
tailrace site.  Blue shaded boxes indicate periods when temperature variation was increased 
compared to other times of the year.  
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Figure  2.2B. Yearly temperature variation (maximum, mean, and minimum) at the Malone site. 
Blue shaded boxes indicate periods of particularly large temperature variation.   
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Figure 2.2C. Yearly temperature variation (maximum, mean, and minimum) at the Wadley site. 
Blue shaded boxes indicate periods of particularly large temperature variation.  
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Figure 2.2D. Yearly temperature variation (maximum, mean, and minimum) at Heflin (upriver 
from Lee’s Bridge), Alabama.  
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Figure 2.3. Frequency distributions of daily temperature ranges for the Harris tailrace, Malone, 
Wadley (Pre Green Plan 2000-2004, Post Green Plan 2005-2018), and Heflin (2018-2020).  
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Figure 2.4. Frequency distributions of hourly temperature variation for three sites below Harris 
Dam (tailrace, Malone, and Wadley).  
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Figure 2.5. Hourly temperature variation at Heflin (unregulated), Harris tailrace, Malone, and 
Wadley (all regulated) showing when water cooled (negative values) and water warmed (positive 
values). Horizontal lines show +2 C (red) and -2 C (blue). 
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Figure 2.6. Mean temperature trends pre- and post-Green Plan across three locations.  
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Figure 2.7A. Average air and water temperatures pre- and post-Green Plan at the Harris Dam 
tailrace site.   
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Figure 2.7B. Average air and water temperatures pre- and post-Green Plan at the Malone site.   



-139- 
 

 

 
Figure 2.7C. Average air and water temperatures pre- and post-Green Plan at the Wadley site. 
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Figure 2.8. Frequency of generation times for each season.  
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Figure 2.9. Temperature maps generated using interpolated data from 20 loggers along the river 
for an average day of each season. Each map represents the average temperature per hour.  
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Figure 2.10. Average monthly temperatures over the course of 2019-2020 for loggers LO1 and 
L19 on the Tallapoosa River.  
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Figure 2.11. Relative change in temperature every six hours along the Tallapoosa River for six 
different months. Each panel shows the warmest water in red and the coolest water in blue.  
 

  



-245- 
 

 

 
Figure 3.1. Relative weights of Channel Catfish collected from four sites on the Tallapoosa 
River, Alabama.  Sites are LB=Lee’s Bridge, TR=tailrace, WD=Wadley, and HB=Horseshoe 
Bend. Sites with different letters were significantly different based on an ANOVA with a 
Tukey’s test for pairwise comparisons.  The sample size for each species is above its name on the 
x-axis, and the total number of individuals across sites is in parentheses next to the species name.   
  

A
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A A
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Figure 3.2. Condition factor of Redbreast Sunfish collected from four sites on the Tallapoosa 
River, Alabama.  Sites are as defined in Figure 3.1.  Sites with different letters were significantly 
different based on an ANOVA with a Tukey’s test for pairwise comparisons. The sample size for 
each species is above its name on the x-axis, and the total number of individuals across sites is in 
parentheses next to the species name. 
 
  

A
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A A



247 
 

 

 
Figure 3.3. Relative weights (mean + 95% CI) of Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Sites with different letters were significantly different based on an 
ANOVA with a Tukey’s test for pairwise comparisons.  Sites are as defined in Figure 3.1. The 
sample size for each species is above its name on the x-axis, and the total number of individuals 
across sites is in parentheses next to the species name.   
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Figure 3.4. Relative weights of Tallapoosa Bass collected from four sites on the Tallapoosa 
River, Alabama.  Sites are as defined in Figure 3.1.  Sites with different letters were significantly 
different based on an ANOVA with a Tukey’s test for pairwise comparisons. The sample size for 
each species is above its name on the x-axis, and the total number of individuals across sites is in 
parentheses next to the species name.   
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A

A



249 
 

 
Figure 3.5. Plot of relative weight and total length (mm) of target species collected from the 
Tallapoosa River.  Species are: Alabama Bass (red squares), Channel Catfish (orange triangles), 
and Tallapoosa Bass (black diamonds).   
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Figure 3.6. Relative condition of Redbreast Sunfish collected from the Tallapoosa River, 
Alabama by total length.  
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Figure 3.7. Age-frequency distributions of Channel Catfish from four sites on the Tallapoosa 
River, Alabama. Sample sizes are in parentheses following each site name.  
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Figure 3.8. Age-frequency distribution of Channel Catfish from the Tallapoosa River, Alabama. 
Sample size is in parentheses.   
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Figure 3.9. Age-frequency distributions of Redbreast Sunfish from four sites on the Tallapoosa 
River, Alabama.  Sample sizes are in parentheses.   
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Figure 3.10. Age-frequency distribution of Redbreast Sunfish from the Tallapoosa River, 
Alabama. Sample size is in parentheses.   
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Figure 3.11. Age-frequency distributions of Alabama Bass from four sites on the Tallapoosa 
River, Alabama. Sample sizes are in parentheses.  
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Figure 3.12. Age-frequency distribution of Alabama Bass collected from the Tallapoosa River, 
Alabama. Sample size is in parentheses.   
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Figure 3.13. Age-frequency distributions of Tallapoosa Bass collected from four sites on the 
Tallapoosa River, Alabama. Sample sizes are in parentheses.   
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Figure 3.14. Age-frequency distributions of Tallapoosa Bass collected from the Tallapoosa 
River, Alabama. Sample size is in parentheses.   
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Figure 3.15. von Bertalanffy growth curve for Channel Catfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.16. von Bertalanffy growth curves for Channel Catfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.17. von Bertalanffy growth curves for Channel Catfish collected from above and below 
R.L. Harris Reservoir on the Tallapoosa River, Alabama. Length was standardized to the last 
observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
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Figure 3.18. von Bertalanffy growth curve for Redbreast Sunfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.19. von Bertalanffy growth curves for Redbreast Sunfish collected from four sites on 
the Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.20. von Bertalanffy growth curves for Redbreast Sunfish collected from above and 
below R.L. Harris Reservoir on the Tallapoosa River, Alabama. Length was standardized to the 
last observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
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Figure 3.21. von Bertalanffy growth curves for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.22. von Bertalanffy growth curves for Alabama Bass collected from all four Tallapoosa 
River, Alabama sites combined. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.23.  von Bertalanffy growth curves for Alabama Bass collected from above and below 
R.L. Harris Dam on the Tallapoosa River, Alabama. Length was standardized to the last 
observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
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Figure 3.24. von Bertalanffy growth curve for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.25. von Bertalanffy growth curve for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.26. von Bertalanffy growth curve for Tallapoosa Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.27. Diet composition (average percent by weight) overall and by season for Channel 
Catfish collected from the Tallapoosa River, Alabama.  Sample sizes are in parentheses.   
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Figure 3.28. Diet composition (average percent by weight) overall and by site for Channel 
Catfish collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses.   
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Figure 3.29. Diet composition (average percent by weight) overall and by season for Redbreast 
Sunfish collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.   
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Figure 3.30. Diet composition (average percent by weight) overall and by site for Redbreast 
Sunfish collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses. 
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Figure 3.31. Diet composition (average percent by weight) overall and by season for Alabama 
Bass collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.   
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Figure 3.32. Diet composition (average percent by weight) overall and by site for Alabama Bass 
collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample sizes 
are in parentheses. 
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Figure 3.33. Diet composition (average percent by weight) overall and by season for Tallapoosa 
Bass collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.  
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Figure 3.34. Diet composition (average percent by weight) overall and by site for Tallapoosa 
Bass collected from the Tallapoosa River, Alabama.  Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses.   
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Figure 3.35: Map of each detected fish’s position (maximum signal strength) during each manual 
tracking effort. 
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Figure 3.36. Graph fish position (RKM) by date for each fish detected by a stationary acoustic array in the Tallapoosa River, Alabama. 
RKM zero was set at the furthest downstream receiver located at the Wadley site.  
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Figure 4.1a. static respirometry system.  
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Figure 4.1b. swimming respirometer.   
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Figure 4.1c. Set up of water exchange with the swimming respirometer.  
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Figure 4.2. Critical swimming speed of each species based on capture location.  
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Figure 4.3. Relative Ucrit of four species by collection site. Bars with different letters above them 
indicate values that differed significantly among sites within a species. All bars represent 
standard error.  
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Figure 4.4.  Average Ucrit for each species with standard error bars (top) and average relative Ucrit 
for each species collected from all sites with standard error bars (bottom).  
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Figure 4.5. Plot of total length and Ucrit for all species and locations.  
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Figure 4.6. Average SMR for each species across sites at 21 C. Error bars are SE. There were no 
differences across sites.  
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Figure 4.7. Respiration rate as a function of weight for each target species. Blue dots are fish 
tested at 21 C while red dots are fish tested at 10 C.  
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Figure 4.8. Average SMR for each species at 10 and 21 C with standard error bars.   

mind when comparing the largest and smallest individuals AMR and SMR.  
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Figure 4.9. Average (+ 1 SE) maximum AMR for each species combined across sites.  
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Figure 4.10. Average (+ 1 SE) maximum AMR for each species collected at all sites.  Some 
samples were unusable for AMR analysis due to equipment failure leading to a single individual 
Alabama Bass and Tallapoosa Bass being tested at Horseshoe Bend. 
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Figure 4.11. Active metabolic rate as a function of relative swimming speed (Bl*s-1).  Blue shaded areas 
indicate ±1 standard deviation of species average Ucrit. B shows the predicted value of VO2 based on 
relative speed. Models were derived from fish used in Ucrit trials (1 measure per fish per speed). The best 
model was a logarithmic model (lny) (Channel Catfish r2 = 0.26, 4.3296 + 0.4722x; Redbreast Sunfish 
r2 = 0.26, 4.8042+0.2667x; Alabama Bass r2 = 0.25, 4.5415 + 0.28715x; Tallapoosa Bass r2 = 0.32, 
4.9132+0.2683x) 

A 

B 
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Figure 4.12. Active metabolic rates (black dots) and average standard metabolic rates for each 
species. The area between the second order polynomial line (blue line) and the average SMR 
(black line) represents the average Scope for Metabolic Activity for the species at 21°C.  
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Figure 4.13. Mean respiration rates before and after water exchanges. Letters denote significant 
changes in rates after water exchange.  
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Figure 4.14. Mean respiration rates after water and velocity changes for all fish with 95% 
confidence intervals. 
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Figure 4.15.  A graphical representation of a typical bioenergetics model of the growth of a fish.
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Figure 4.16.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Channel Catfish. 
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Figure 4.17.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Redbreast Sunfish. 
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Figure 4.18.  Simulated specific growth rate (blue lines, left axis) for Redbreast Sunfish in the 

tailrace for a 1-month period (July 15- August 15).  Temperatures used in the simulations are 

given by the red lines (right axis).   
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Figure 4.19.  Simulated specific growth rate (blue lines, left axis) for Redbreast Sunfish at 

Horseshoe Bend for a 1-month period (July 15- August 15).  Temperatures used in the 

simulations are given by the red lines (right axis).   
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Figure 4.20. Specific growth rate of Age-1 Redbreast Sunfish (blue lines, right axis) modeled for 
a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 
panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 
Bend. 



303 
 

 

 

Figure 4.21. Specific growth rate of Age-3 Redbreast Sunfish (blue lines, right axis) modeled for 

a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 

panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 

Bend. 
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Figure 4.22. Specific growth rate of Age-5 Redbreast Sunfish (blue lines, right axis) modeled for 

a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 

panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 

Bend. 
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Figure 4.23.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Alabama Bass. 
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APC Harris Relicensing

From: Anderegg, Angela Segars
Sent: Friday, March 12, 2021 12:28 PM
To: 'Chris Greene'; Marshall, Matthew; todd.fobian@dcnr.alabama.gov; 'Mike Holley'
Cc: Carlee, Jason; Baker, Jeffery L.; McVicar, Ashley M; Chandler, Keith Edward
Subject: RE: Harris meeting
Attachments: 2021-03-05 Aquatic Resources - Auburn Study Results Meeting Summary.docx

Good afternoon, 
 
Attached is a meeting summary from our March 5th meeting at Auburn. I know this is a very busy time of year, but have 
you had a chance to look at calendars to see if you’re available for a follow up meeting (conference call)? I think we 
would need 1.5 hr. If 3/25 (afternoon) or 3/26 (anytime) do not work for y’all, we could also do the morning of 3/22 or 
the afternoon of 3/23. Just let us know what works best for you. 
 
Thanks! 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
 

From: Anderegg, Angela Segars  
Sent: Monday, March 8, 2021 3:27 PM 
To: 'Chris Greene' <chris.greene@dcnr.alabama.gov>; Marshall, Matthew <Matthew.Marshall@dcnr.alabama.gov>; 
todd.fobian@dcnr.alabama.gov; 'Mike Holley' <mike.holley@dcnr.alabama.gov> 
Cc: Carlee, Jason <JCARLEE@southernco.com>; Baker, Jeffery L. <JEFBAKER@southernco.com>; McVicar, Ashley M 
<AMMcVica@southernco.com>; Chandler Keith <KECHANDL@SOUTHERNCO.COM> 
Subject: Harris meeting 
 
Good afternoon, 
 
I’d like to set up another Harris meeting for us to discuss next steps and answer any additional question you may have 
about the Auburn report. Could you let me know your availability on 3/25 (afternoon) and 3/26? 
 
Thanks! 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
 



 
 

Meeting Summary  
Harris Relicensing Meeting 

March 5, 2021 
9am-12:00pm 

E.W. Shell Fisheries Center at Auburn University 
And Microsoft Teams Meeting  

 
Participants: 
Angie Anderegg – Alabama Power 
Jeff Baker – Alabama Power 
Keith Chandler – Alabama Power 
Dennis Devries – Auburn University 
Colin Dinken – Kleinschmidt Associates 
Todd Fobian – Alabama Department of Conservation and Natural Resources (ADCNR) 
Elijah Lamb – Auburn University 
Matt Marshall – ADCNR 
Jason Moak – Kleinschmidt Associates 
Kelly Schaeffer – Kleinschmidt Associates 
Ehlana Stell – Auburn University 
Rusty Wright – Auburn University  
 
By Phone 
Jason Carlee – Alabama Power 
Ashley McVicar – Alabama Power 
Sandra Wash – Kleinschmidt Associates 
 
 
Action Items:  

 Angie Anderegg (Alabama Power) to schedule follow-up meeting to further discuss 
Auburn University’s results and next steps in the relicensing process.  

 
Meeting Summary: 
Angie Anderegg (Alabama Power) opened the meeting with a safety moment and stated the 
meeting purpose, discussing Auburn University’s study results with the Alabama Department of 
Conservation and Natural Resources (ADCNR). Angie noted that ADCNR initially requested 
this study in the beginning of the relicensing process for the R.L. Harris Project (Project). Angie 
provided an overview of the upcoming relicensing schedule as it pertains to stakeholder 
participation.   
 
Dennis Devries (Auburn University) provided the objectives of the study: performing a literature 
review on temperature requirements of target species, summarizing existing water temperature 
data, performing a fish community study, and bioenergetics modeling. 
 
Dennis presented the results of the literature review regarding temperature requirements of the 
target species, noting no information regarding the Tallapoosa Bass and very little for Alabama 
Bass. 
 

R. L. Harris Hydroelectric Project 
FERC No. 2628 



Ehlana Stell (Auburn University) summarized the existing water temperature data from years 
2000-2018. Ashley McVicar (Alabama Power) asked for clarification on the seasonal 24-hour 
heat maps of the river, specifically whether the maps represented a single 24-hour day or hourly 
averages over entire three-month seasons. Ehlana confirmed the latter. Keith Chandler (Alabama 
Power) asked if the results aligned with Kleinschmidt’s findings. Jason Moak (Kleinschmidt 
Associates) confirmed they did, noting that steep areas of the river dewater quickly and are more 
subject to thermal affects. Todd Fobian (ADCNR) questioned why data from the Newell gauge 
was not included in the study as it was one of the control sites mentioned in the Aquatic 
Resources Study Plan and had data available from 2017. Angie recalled that Federal Energy 
Regulatory Commission (FERC) had questions on the Initial Study Report (ISR) regarding why 
Green Plan pulses were based off the Heflin gauge only and did not include the Newell gage. She 
added that Alabama Power would revisit the study plan on the Newell gage temperature data 
analysis.  Jason M. added that there should not be much difference between Newell and Heflin, 
except that sediment inputs are higher at Newell and may contribute to some temperature 
differences between the two sites. Ehlana reiterated the limitations of comparing upstream sites 
to downstream sites. 
 
Elijah Lamb (Auburn University) presented fish community and telemetry results. Todd inquired 
on the reasoning behind specific months being chosen regarding the telemetry study. Elijah 
responded late summer was chosen due to higher flows and temperatures, adding this was the 
same justification for the bioenergetics model. Todd asked if the number of peak flows that 
occurred were considered. Eli responded that they were not. Todd asked why there were 
detections early in the study that were not detected later. Elijah stated that the fish were likely in 
the two-mile gap between the acoustic receivers. In addition, Elijah noted one Tallapoosa Bass 
tag had a shorter battery life (30 days versus 165 days). Keith asked for clarification that the fish 
were likely in between the two acoustic receivers. Elijah confirmed, adding that the objective 
was to see if fish were moving dramatically upstream to downstream. Elijah noted that if fish 
were further downstream, detections would have been present at Malone and Wadley.  
 
Todd asked if the total species numbers regarding fish collection included hybrids. Elijah 
confirmed they did. Todd confirmed with Elijah that six striped bass were found near Lee’s 
Bridge, adding that ADCNR does not stock in that location. Elijah noted that none of the striped 
bass weighed above two pounds, adding that white bass were also captured in 2019. Todd asked 
if all sampling areas were considered deep water habitats. Elijah noted that a diverse range of 
depths were covered, but shallow habitat is dominant in the river. Todd asked for clarification if 
the total catch numbers were by season, one collection, or multiple collections. Elijah responded 
that spring and fall were sampled bimonthly, with one sample collection in summer and winter. 
In addition, Auburn University was developing sampling protocols in Spring 2019 so there was a 
higher sampling effort during that time.  
 
Ehlana presented the results of the respirometry trials. Keith confirmed the methodology behind 
calculating the critical swimming speed (Ucrit). Todd inquired on why the impacts of cold to 
warm temperatures were not analyzed. Ehlana noted that the dam does not typically release 
warmer water into the river, so the analysis focused on warm to cold water transitions. 
 
Rusty Wright (Auburn University) presented the methodology and results of the bioenergetic 
modeling. Keith asked if the p-value was incorporated into the model from outside sources. 
Rusty explained that the model predicts the p-value. Keith inquired if the pulses from generation 
were causing warmer temperatures during times of the year. Dennis responded not generally but 



there were different seasonal effects and that releases could cause warmer than ambient 
temperatures in colder conditions. Jason M. added that the velocities provided to Auburn 
University for the model were during one-unit generation, and with a pulse those higher 
velocities would be seen for a maximum of 15 minutes and would be less other hours. Ehlana 
added that fish could burst at those speeds if needed. Rusty added that fish may seek refuge 
instead. Colin Dinken (Kleinschmidt Associates) stated that he assisted on a study where he 
recalled anecdotal examples of black bass individuals traveling into tributaries to find refuge 
during generation. Jason Carlee (Alabama Power) added that based on the telemetry data, the 
flow is not displacing fish downstream and they are likely finding refuge.  
 
Jason M. asked if the crustaceans found in the tailrace were of higher nutritional value. Rusty 
responded that it was mostly arthropods, providing higher caloric value than zooplankton but not 
as high as insects or fish. Jeff Baker asked if there was any evidence that prey types were being 
selectively preyed upon. Elijah responded that additional investigation would be required to 
ascertain that. Post meeting review of the Auburn report, Alabama Bass in the tailrace 
proportionally ate insects more than any other species. 
 
Ashley McVicar (Alabama Power) noted that a temperature swing of 5 degrees Celsius (℃) was 
used in the model, but existing temperature data showed that approximately 98 or 99 percent of 
the time the swing was less than 2 ℃. Ehlana reiterated the importance of the number of hours in 
the data set and that a 4 ℃ temperature swing 1 percent of the time may still have an effect.  
 
Todd asked for additional information on why a substitute was not identified for the Lee’s 
Bridge site.  Elijah noted that other sites were considered but they were either logistically 
challenging, similar in habitat to Lee’s, or would require different sampling techniques. Auburn 
emphasized that Lee’s Bridge is an acceptable control site for use in comparison to the 
downstream fish community. Todd asked to clarify how shallow water habitats were sampled 
and if data from Alabama Department of Environmental Management (ADEM) and Geological 
Survey of Alabama (GSA) was incorporated. Dr. Devries reiterated the importance of sampling 
consistency between the tailrace and further downstream, adding that shallow areas were 
sampled with the boat. Keith noted that there is additional information in the Harris Pre-
Application Document (PAD) that helped supplement fishery information. Jason M. added that 
shallow water habitat has been well-studied, so deep water habitat results are valuable. He added 
that if sampling was based on shallow water habitat, there would be less catfish documented. 
Jason C. mentioned that a few new species were collected versus Elise Irwin’s (USGS) work. 
 
Todd confirmed the upcoming stakeholder participation schedule with Angie and Ashley and 
requested additional time to review Auburn’s results. The meeting concluded. 
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APC Harris Relicensing

From: Greene, Chris <Chris.Greene@dcnr.alabama.gov>
Sent: Friday, March 12, 2021 4:52 PM
To: Anderegg, Angela Segars
Cc: Carlee, Jason; Baker, Jeffery L.; McVicar, Ashley M; Chandler, Keith Edward; Marshall, Matthew; 

Fobian, Todd; Holley, Mike
Subject: RE: Harris meeting

 EXTERNAL MAIL: Caution Opening Links or Files  

Angie, 
 
Ashley and I are scheduled to talk on the phone next week.  After our conversation, we can provide input on a potential 
meeting date, if necessary. 
 
Thanks, 
 
J. Chris Greene 
Chief of Fisheries 
Alabama Wildlife & Freshwater Fisheries Division 
64 North Union Street, Suite 551 
Montgomery, Alabama 36104 
334‐242‐3471 
 

 
  Available at your local tag office 
 

From: Anderegg, Angela Segars <ARSEGARS@southernco.com>  
Sent: Friday, March 12, 2021 12:28 PM 
To: Greene, Chris <Chris.Greene@dcnr.alabama.gov>; Marshall, Matthew <Matthew.Marshall@dcnr.alabama.gov>; 
Fobian, Todd <Todd.Fobian@dcnr.alabama.gov>; Holley, Mike <Mike.Holley@dcnr.alabama.gov> 
Cc: Carlee, Jason <JCARLEE@southernco.com>; Jeff Baker <jefbaker@southernco.com>; McVicar, Ashley M 
<AMMcVica@southernco.com>; Chandler, Keith Edward <KECHANDL@SOUTHERNCO.COM> 
Subject: RE: Harris meeting 
 
Good afternoon, 
 
Attached is a meeting summary from our March 5th meeting at Auburn. I know this is a very busy time of year, but have 
you had a chance to look at calendars to see if you’re available for a follow up meeting (conference call)? I think we 
would need 1.5 hr. If 3/25 (afternoon) or 3/26 (anytime) do not work for y’all, we could also do the morning of 3/22 or 
the afternoon of 3/23. Just let us know what works best for you. 
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Thanks! 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
 

From: Anderegg, Angela Segars  
Sent: Monday, March 8, 2021 3:27 PM 
To: 'Chris Greene' <chris.greene@dcnr.alabama.gov>; Marshall, Matthew <Matthew.Marshall@dcnr.alabama.gov>; 
todd.fobian@dcnr.alabama.gov; 'Mike Holley' <mike.holley@dcnr.alabama.gov> 
Cc: Carlee, Jason <JCARLEE@southernco.com>; Baker, Jeffery L. <JEFBAKER@southernco.com>; McVicar, Ashley M 
<AMMcVica@southernco.com>; Chandler Keith <KECHANDL@SOUTHERNCO.COM> 
Subject: Harris meeting 
 
Good afternoon, 
 
I’d like to set up another Harris meeting for us to discuss next steps and answer any additional question you may have 
about the Auburn report. Could you let me know your availability on 3/25 (afternoon) and 3/26? 
 
Thanks! 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
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INTRODUCTION 

Peaking hydroelectric dams are an important component of the energy production 

portfolio of many electric power generation companies (U.S. DOI Bureau of Reclamation 2005; 

Kaunda et al. 2012; FERC 2017).  In these peaking systems, the upstream reservoir provides 

stored water for generation of hydropower during periods of high demand for electricity.  

Although some possible benefits of these peaking flows to the downstream riverine 

environments have been suggested (e.g., vegetation control, sediment scouring, cues for 

spawning or migration; Young et al. 2011), most quantified effects have been negative (reviewed 

in Young et al. 2011).  Unfortunately, the fluctuation of high and low flows causes dramatic 

changes in the habitat downstream for aquatic species (Cushman 1985; Perry and Perry 1986; 

Ligon et al. 1995; Young et al. 2011).  Not only does flow increase as water is released during 

generation but variation can occur in water temperature (depending on both the amount of base 

flow and the temperature of water released from the reservoir relative to that in the tailrace) and 

dissolved oxygen (e.g., Ashby et al. 1999).  Rapid shifts in either flow or temperature as well as 

a combination of the two can create stressful conditions for aquatic life, including fishes, in the 

tailrace (e.g., Floodmark et al. 2004; Carolli et al. 2012; Taylor et al. 2012).  Some short-term 

effects of increasing flow for fishes include increased energetic expenditure due to rapid 

swimming against the current, forcing the fish to take refuge in low flow perhaps suboptimal 

areas, or causing them to be swept downstream.  High flow events can also scour the streambed, 

potentially removing habitat, reducing available food, or destroying nests if occurring during 

nesting or spawning.  Water temperature shifts can cause behavioral changes in fishes, reduced 

swimming performance (reduced scope for activity), reduced feeding rate, and/or reduced 
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respiration rates.  Clearly there are complex and interconnected effects that such peaking flows 

can have on the tailrace community below a dam (Young et al. 2011).   

 Harris Dam on the Tallapoosa River is an example of a peaking generation hydroelectric 

facility.  Operation of the Harris Project began in 1983, functioning at that time as a peaking 

facility with no intermittent flows between generation periods.  During generation events at 

Harris Dam, water is released from the deeper, colder layers of water, the hypolimnion, from the 

upstream reservoir causing a simultaneous rapid decrease in tailrace water temperature (during 

the warmer months) and increase in water velocity; effects are most pronounced in the 

immediate tailrace area and, at least for temperature, can decrease with distance downstream of 

the tailrace (e.g., Ashby et al. 1995, 1999).  Discussions among stakeholders led to a 

modification of the Harris Dam operations in 2005 which included a pulsing scheme for releases 

from Harris Dam that came to be known as the “Green Plan” (Kleinschmidt Associates 2018; 

also see Parasiewicz et al. 1998, L’Abee-Lund and Otero 2018).  Although the Green Plan does 

provide for flows between peaking flows, the water is still pulled from the hypolimnion, 

continuing to yield pulses of higher flow with cold water temperatures during peaking high flow 

events.   

 More than a decade has passed since implementation of the Green Plan for the operation 

of Harris Dam, but questions remain as to the effects of current operations on temperatures, flow, 

and ultimately on fishes in the immediate tailrace and downstream.  Some stakeholders are 

concerned that water temperatures are cooler downstream of Harris Dam than in unregulated 

areas and that those lower temperatures, temperature fluctuations, and flow variation are 

affecting fishes (see Goar 2013).   
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 Bioenergetics modelling is a powerful approach to understand the effects of this complex 

combination of environmental conditions and biological factors.  More specifically, 

bioenergetics models have been used to integrate and investigate the impacts of changing diet, 

temperature, activity rates, and the influence of stressors on the growth of fishes (Hartman and 

Hayward 2007).  Parameters of these models are largely drawn from experiments where the fish 

are acclimated to relatively constant temperature and activity conditions.  The conditions 

downstream of peaking generation facilities are highly variable, requiring the evolution of these 

models to be applicable.  

 Here we propose to use a multifaceted approach combining use of published data, field 

sampling, and laboratory investigations, all integrated within a bioenergetics modeling 

framework to quantify and describe the potential impacts of variation in both flow and 

temperature on the performance of fish species that are both recreationally and ecologically 

important below Harris Dam.   

 

Project Objectives: The overall objective for this project is to evaluate the effects of altered 

flow and temperature due to discharge from Harris Dam on resident fishes in the tailrace using a 

bioenergetics modeling approach.  Specific objectives are to:  

1. Summarize the data that are available in the literature concerning temperature 

requirements for target species, including spawning and hatching temperatures, lethal 

limits, and thermal optima.   

2. Summarize the data that are available in reports and from relevant agencies for water 

temperatures across a gradient downstream from the Harris Dam tailrace and compare 

those data with similar data from reference sites upstream of Harris Reservoir.   
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3. Quantify the fish community across a gradient downstream from the Harris Dam 

tailrace and in a reference site upstream of Harris Reservoir.   

4. Quantify effects of temperature and flow variation on target fish species energy 

budgets using bioenergetics modeling.   

 

SITE DESCRIPTIONS (see Figure 0.1) 

Lee’s Bridge.  The Lee’s Bridge site was our upstream, least-impacted (“control”) site and is 

located 6.4 RKM upstream of the Lee’s Bridge boat ramp. There is little habitat heterogeneity at 

this site which is dominated by sluggish, turbid water. The upstream boundary of our sampling 

area was a small shoal that is impassible under normal flow conditions. We had two temperature 

loggers (Onset Computer Corporation; Massachusetts, USA) deployed at this site- one located 

immediately downstream of the bounding shoal and one in a deeper, slower pool. We sampled 

this site once every other month using standardized boat electrofishing (Midwest Lake 

Management, Inc.; Missouri, USA). Low flows during November 2019 prevented us from 

reaching our usual site; for this one trip, we substituted a reach ~0.8 RKM downstream.  

Tailrace.  The tailrace site was in the immediate tailrace of R.L. Harris Dam. This site is 

composed primarily of shoal habitat interspersed with deep, rocky pools. On the western side of 

the river there is a large, man-made “rip-rap” bank that extends ~0.3 km downstream of the dam. 

We had one temperature logger (Onset Computer Corporation; Massachusetts, USA) deployed at 

this site at the base of the rip-rap bank. We sampled this site once every other month using 

standardized push-barge electrofishing (Midwest Lake Management, Inc., Missouri, USA). 

Given that barge electrofishing requires the sampling team to be in the water while sampling, the 

voltage/amperage used was slightly lower than boat electrofishing. 
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Wadley.  The Wadley site was located just southeast of Wadley, Alabama, and was accessed via 

bank-launch under the AL-77 bridge. Sampling at this site was limited by a small, impassible 

shoal upstream and a larger shoal complex downstream. The area between shoals is mostly deep, 

flowing water with abundant hard woody debris along the banks. We had two temperature 

loggers (Onset Computer Corporation; Massachusetts, USA) deployed at this site- one in the 

deeper central stretch and one in a shallow part of the downstream shoal. We sampled this site 

once every other month using standardized boat electrofishing (Midwest Lake Management, 

Inc.; Missouri, USA). 

Horseshoe Bend.  The Horseshoe Bend site was at a popular recreational location on the 

Tallapoosa River with a paved boat ramp and parking area. Riffles and runs dominate the habitat 

within the immediate vicinity of the access point; however, upstream and downstream of the 

access point are deep pools and channels. We had two active temperature loggers (Onset 

Computer Corporation; Massachusetts, USA) deployed at this site- one upstream of the access 

point and one downstream. The upstream logger was in an eddy off a large run while the 

downstream logger was in a deep pool were both anchored to trees on the bank and to a brick in 

the water.  We sampled this site once every other month using standardized boat electrofishing 

(Midwest Lake Management, Inc.; Missouri, USA).  

 

TARGET SPECIES 

Based on extensive discussions with all stakeholders in the relicensing process for Harris 

Dam, a group of target species was agreed on that would be the focus of this project.  These 

species included Channel Catfish Ictalurus punctatus, Redbreast Sunfish Lepomis auritus, 
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Alabama Bass Micropterus henshalli, and Tallapoosa Bass Micropterus tallapoosae.  These are 

the species that form the focus of our research efforts for this project.   
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METHODS AND FINDINGS 

In this section, we present the methods used to address each of our objectives, and results 

associated with each objective.  We follow with a general discussion where we integrate all of 

these findings.  

 

Objective 1: Summarize the data that are available in the literature concerning temperature 

requirements for target species including spawning and hatching temperatures, lethal limits, and 

thermal optima.   

 For this objective, we conducted a thorough review of the literature, including both the 

published, peer-reviewed literature and the non-peer reviewed grey literature.  We used both 

Web of Science and Google Scholar to locate papers in the primary literature with information 

related to temperature requirements for our four target species, as well as searched thesis and 

dissertation databases, state management agency information, and national and global fish 

information databases.  Once again, our four target species were Channel Catfish, Redbreast 

Sunfish, Alabama Bass, and Tallapoosa Bass.  In addition, Alabama Bass was recently defined as 

a separate species from the Spotted Bass Micropterus punctulatus (Baker et al. 2008); therefore, 

we also included temperature requirement information for Spotted Bass.  Similarly, no published 

temperature requirement information exists for Tallapoosa Bass given that it was just recently 

defined as a species (Baker et al. 2013); as such, we also researched temperature requirements of 

Redeye Bass Micropterus coosae and Shoal Bass Micropterus cataractae as related species that 

might provide insight.  Below we present our findings.   
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Channel Catfish.  Data found for Channel Catfish showed thermal minima that ranged from 0-9.8 

C, although the higher values were derived from studies that included either acclimation to 

different temperatures or diel fluctuations in temperature (Table 1.1).  While distributional 

temperature range was 10-32 C, optimal ranges varied from 24-30 C, and preferred temperatures 

ranged from 18-31 C, depending on acclimation (25.2-30.5 C without acclimation).  Spawning 

temperatures ranged from 20-30 C, and thermal maxima ranged from 30.9-42.1 C, depending on 

acclimation (31.32-40.3 C without acclimation).   

Redbreast Sunfish.  The only thermal minima information we found for Redbreast Sunfish was 

one source that noted that individuals schooled at 5-10 C (while not schooling at warmer 

temperatures) and that fish experienced decreased growth at temperatures <15 C (Table 1.2).  

The distributional temperature range was 4-22 C, but optimal temperature range in another 

publication was 25-30 C.  Preferred temperatures ranged from 18-32 C, depending on 

acclimation (they were 27-29 without acclimation).  Spawning/hatching occurred across 

temperatures from 16.8-27.8 C in several studies and thermal maxima ranged from 33-41 C.   

Alabama Bass/Spotted Bass.  The only temperature requirement information we found for 

Alabama Bass was for spawning, which ranged from 13-20.6 C (Table 1.3).  We did find one 

study with thermal minimum data for Spotted Bass, which was at <10 C.  Preferred temperatures 

for Spotted Bass ranged from 22.5-32.5 C, spawning temperatures ranged from 13-23.3 C, and 

thermal maxima ranged from 30.76-36 C.   

Tallapoosa Bass/Redeye Bass/Shoal Bass.  As expected, due to its recent definition as a species, 

we found no temperature requirement information for Tallapoosa Bass (Table 1.4).  We did find 

spawning/hatching information for both Redeye Bass and Shoal Bass, which ranged from 16.6-
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22.8 C for Redeye Bass and from 15-24 C for Shoal Bass.  No other temperature requirement 

information was found.   

Overview.  Clearly, there is significant variation in the information produced across these 

studies.  Some of the variation is likely due to acclimation, which was explicitly demonstrated in 

several studies (Allen and Strawn 1968; Cheetham et al. 1976; Mathur et al. 1981; Currie et al. 

1998; Bennett et al. 1998).  In addition, one study demonstrated that diel temperature 

fluctuations can also lead to changes in measured temperature requirements, i.e. critical thermal 

minima in their case (Currie et al. 2004).  The variation in approaches and methods used to 

identify temperature requirements is also likely a large cause of variation.  Additional work using 

standardized methods will be needed before more conclusive findings can be produced.   

 As expected, no data were available for Tallapoosa Bass, and little information was 

available for Alabama Bass.  More work is obviously needed with these species to characterize 

their temperature requirements.  We did find information on related species of black basses; 

Redeye Bass and Shoal Bass in the case of Tallapoosa Bass, and Spotted Bass in the case of 

Alabama Bass.  Whether information from those related species is comparable to the target 

species will only be revealed through time as more work is done with these newly-defined 

species and more information becomes available.   

 Several papers noted the potential importance of degree days (or degree-hours) versus 

simple temperature (e.g., Andress 2002; Phelps 2007).  Given the complications of potential 

population differences across latitudes and effects of acclimation (including on a diel or daily 

temperature cycle), combined with variable findings across results in our review, perhaps a 

degree-day approach might be worth examining.   
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Objective 2: Summarize the data that are available in reports and from relevant agencies for 

water temperatures across a gradient downstream from the Harris Dam tailrace and compare 

those data with similar data from reference sites upstream of Harris Reservoir.  

Historic temperature data from 2000 - 2018 were provided to Auburn by the Alabama 

Power Company. Temperature loggers (Hobo Temps Onset Computer Corporation) recorded 

temperature once per hour at 3 locations (Harris Dam tailrace, Malone, Wadley) along the 

Tallapoosa River; however, due to periods of high flow or device malfunction, some data were 

missing every year. These missing data tended to occur during winter, and thus winter 

temperatures could not be analyzed for any year. Data were also downloaded from the USGS 

gage at Heflin, AL for 2018-2020. Temperature data were analyzed using the statistical package 

R (R Studios 2015). No statistical analyses were conducted using the Heflin data given the short 

data record (there were only 3 years of data) and the numerous biotic and abiotic differences 

between the Heflin site and sites downstream from Harris Dam (e.g., higher turbidity, smaller 

channel, large agricultural inputs, fewer tributaries, plus other variables not measured here).  

In total there were 111,366 temperature measurements across the 19 years, with 2000-

2004 in the pre-Green Plan period and 2005-2018 during the post-Green Plan.  Hourly data 

points were used to generate hourly and daily averages, minimum, and maximum temperatures 

through the year. This eliminated some variation but allowed for a consistent comparison of 

temperatures across years. Once this was done for each site, average monthly temperatures pre- 

and post-Green Plan were analyzed using analysis of variance. The only significant differences 

were within years due to seasonality while there were no significant differences in monthly 

temperatures pre- versus post-Green Plan (Figure 2.1).  
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Most years showed temperatures rising over the summer and being lower in fall and 

spring. Some years did have periods of relatively higher variation during both pre- and post-

Green Plan periods, although these fluctuations did not differ significantly from other years 

(Figure 2.2). The range in daily temperatures was lowest at the unregulated Heflin site. 

Temperatures at Heflin were much lower in January 2018 versus 2019 or 2020, but otherwise the 

unregulated section exhibited the same temperature pattern across seasons (Figure 2.2). Of the 

regulated sites, the tailrace showed the least total variation in daily temperatures while Wadley 

had the greatest total temperature variation. Extreme fluctuations in temperature were rare 

(extreme fluctuations were defined here as a 10 C shift within a day; Malone: 0.61% days pre-

Green Plan, 0% days post-Green Plan, Wadley: 0% days pre-Green Plan, 0.57% days post-Green 

Plan, Heflin 0% 2018-2020) (Figure 2.3). When we considered hourly temperature fluctuations, 

we found them to range from 0-13 C with less than a 2 C hourly change being by far the most 

common (Figure 2.4).  In fact, the percentage of hourly observations that were greater than 2 C 

was 0.29% (Table 2.1 Figure 2.5), and no visible differences could be observed in the 

distributions of hourly temperature fluctuation frequencies between pre- versus post-green plan. 

The unregulated site at Heflin experienced 22 hourly temperature changes that were >10 C 

changes over the three years of available data, however these all occurred in January 2018 when 

the lowest average temperatures were recorded. It is possible low water levels in 2018 caused the 

logger to become exposed to air, leading to these low recorded temperatures. This possibility is 

supported by the low daily average temperature fluctuations as water immediately warmed back 

to average within an hour. Temperature tended to increase as water moved downstream across 

most months, with slightly greater differences, though not statistically significant, among 

locations post-Green Plan versus pre-Green Plan (Figure 2.6). Water temperature in the tailrace 
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tended to be warmer than air temperature in the fall and spring, and cooler than air temperature 

in the summer, while water temperature at the Malone and Wadley sites was generally higher 

than air temperature in all months (Figure 2.7).   

Temperature (C) data from April 2019 – May 2020 were recorded every 15 minutes by 

HOBO temperature loggers (Onset Computer Corporation) deployed within the Tallapoosa River 

between Harris Dam and Martin Reservoir. Average hourly temperatures were calculated for 

each season (spring: March, April, May; summer: June, July, August; fall: September, October, 

November; winter: December, January, February) at 20 locations (Data provided by 

Kleinschmidt Consultants). Temperatures were mapped onto the river using ArcMap 10.7.1 and 

interpolated between logger sites using the spline function which interpolates a raster surface 

from two-dimensional data using a minimum curvature approach passing through the known 

points. The resulting raster was confined to the boundaries of the river. Power generation 

information for 2018 was provided by Alabama Power and used to determine when generation 

occurred most frequently.  

Temperatures ranged greatly across seasons (spring: 15.0 - 24.5 C; summer: 22.4 – 29.5 

C; fall: 16.6 - 30.1 C; winter: 10.4 – 12.3 C) though general trends occurred within each season. 

Spring generation times (Figure 2.8) showed a bimodal distribution with the most common times 

of generation being 06:00 and 18:00 which are among the planned generation times in the Green 

Plan (Downstream Release Alternatives Study Plan). However, generation occurred frequently 

within 2 - 3 hours of those peak generation times suggesting a prolonged or subsequent 

generation. Figure 2.9 is a large multi-panel figure that shows the hourly temperature patterns 

across 24-hours during each of the four seasons along the Tallapoosa River. The section of river 

south of Wadley, Alabama (L08 – L11) appeared to be consistently warmer (+ 2 to 3 C) than the 
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majority of the river during spring. There was some evidence of periodic warming in the tailrace 

as seen in figures Spring 12:00 to Spring 13:00 though the change was quite small. Summer 

generation was more limited than in other seasons, with most generations occurring at 06:00, 

12:00, and 16:00 – 19:00. The water in the tailrace during summer was consistently cooler than 

the downstream river which gradually warmed with increasing distance from the dam (Figure 

2.9). The tailrace temperature increased over the course of a typical summer day (Summer 12:00 

- Summer 14:00), likely due to the shallow water exposed to solar heating between pulses. 

However, the water between L04 and L05 remained cooler despite the time of day. Fall had the 

largest variation in temperatures as expected due to increased rainfall and generation as the 

reservoir begins to lower to winter pool level. There tended to be 3 peaks in generation time 

(06:00, 12:00, and 17:00 - 19:00) (Figure 2.8) during fall, with temperatures in the tailrace being 

lowest in the morning and warming as the day progressed up until nightfall (Figure 2.9). Other 

sections of the river held relatively steady temperatures throughout the day. Winter experienced 

the least amount of variation in hourly average temperatures, not varying more than 2 C (Figures 

2.9 and 2.10). Unlike other seasons, morning tailrace temperatures in the winter were not the 

coolest temperatures recorded and indeed the temperature remained elevated compared to other 

sections of the river (though within 2 C). The warmest section of river tended to be the section 

between Malone and Wadley, which includes some of the more developed areas adjacent to the 

river. While generation during winter also seemed to be bimodal, some generations occurred 

periodically at all times between 05:00 and 21:00 (Figure 2.8).  

Water temperature tended to increase with increasing distance from Harris Dam during 

spring, summer, and fall. During winter, the warmest water was recorded near the dam in the 

tailrace and between loggers 7 and 8 (stretch between Malone and Wadley). Though summer 
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temperatures did not vary as greatly as spring and fall temperatures, the gradation was more 

pronounced with cooler water always in the tailrace of Harris Dam.  

Because the most common generation times were near 06:00, 12:00, and 18:00, average 

temperature for January, April, June, August, October, and December were interpolated from the 

data recorded by loggers at these times and plotted to show the relative change in temperature 

throughout the day for these six months (Figure 2.11). By comparing maps (e.g., August 12:00 

and August 18:00), the location of generation pulses can be seen as the water cools in different 

sections of the river. 
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Objective 3: Quantify the fish community across a gradient downstream from the Harris Dam 

tailrace and in a reference site upstream of Harris Reservoir.     

Field Collection Methods.  Fish were collected by boat electrofishing (Midwest Lake 

Management, Inc. Missouri, USA) once every other month, with sampling at each site consisting 

of six, 600-second transects; a total of 12 bimonthly sampling events took place over the duration 

of this study. Output voltage was standardized between 700-900 volts with 100-120 pulses per 

second, and GPS coordinates were recorded at the start and end of each transect. A floating barge 

electrofisher was used at the tailrace site given that it is inaccessible by a regular boat; sampling 

consisted of one individual with the anode and dip-netters wading alongside, with another 

individual pushing the barge itself. Barge electrofishing followed the same procedures, although 

a lower voltage (500-700 volts) was used for safety. For roughly half the sample events, all 

collected fish were bagged and immediately placed in an ice water slurry with fish from each 

transect stored separately; for the remainder of the sampling events, target species individuals 

were kept separate by transect in an ice water slurry while non-target individuals were identified, 

measured (nearest mm TL), weighed (nearest g), and returned to the area from which they were 

collected.  For each sampling date dissolved oxygen and temperature were measured at the 

surface with a Yellow Springs Instruments model 55 meter.  

 

Telemetry Methods.  During July 2020 we surgically implanted 16 combined acoustic and radio 

transmitter tags (CART tags, Lotek MM-MC-8-SO) in 13 Alabama Bass and 3 Tallapoosa Bass 

(tag weight was always <2% of individual’s body weight; Winter et al. 1996). Collection took 

place between the Harris tailrace and the Randolph County Road 15 bridge in Malone, Alabama.  

Fish were sedated with MS-222 (approximate concentration = 300 ppm) prior to surgery and 
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aerated water was pumped across the fish’s gills during tag implantation. Implantation followed 

the procedures outlined in Cooke et al. (2012). Fish were held in a tank after surgery to ensure 

recovery before being released at their capture sites. After release, manual radio tracking efforts 

occurred at weekly intervals starting three weeks post-tagging from a canoe paddled from the 

tailrace to the CR 15 bridge. Manual tracking was conducted using a Lotek VHF Receiver with 

an attached GPS antenna. Fish position was determined by paddling downstream until a radio 

signal was detected and then wading or paddling until signal strength was highest when the 

antenna was pointed at the water (Sammons and Earley 2015). 

In addition, eight stationary acoustic receivers were deployed to provide four gates 

between the R.L. Harris tailrace and CR 15 in Malone, with each gate consisting of an upstream 

receiver and a downstream receiver (receivers were located 20.54, 20.14, 16.90, 17.74, 14.69 

14.31, and 10.52 RKM upstream of the Wadley site). Receivers were attached to concrete 

anchors cabled to the bank with steel cable and deployed in water exceeding 1.5 m in depth 

during non-generation flows. The upstream-downstream configuration was an attempt to identify 

any directional movement should a fish pass both receivers within a gate. An additional two 

receivers (for a total of 10 receivers) formed a gate at the Wadley site to detect any further 

extreme downstream movement.   

 

Laboratory Methods.  In the lab, all fish were identified to species and up to 10 individuals of 

each non-target species were weighed and measured; if more than 10 individuals of a given 

species were present in a transect, the remaining individuals were counted and the group was 

bulk weighed. The same methods were used when the non-target species were processed and 

returned to their capture location in the field.  All individuals of the target species were weighed, 
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measured, and sexed. Additionally, stomach contents, gonad weight, and sagittal otoliths (lapillar 

otoliths for Ictalurids) were extracted from all collected individuals of each target species. 

Stomach contents were viewed under a dissecting microscope and all prey items were identified 

to the lowest taxon possible, measured to the nearest 0.1 mm along their longest axis using an 

ocular micrometer, and counted; a note was made if the item was not whole (e.g., a head, an 

otolith, etc.). In instances where large numbers of a diet item were present, a haphazard 

subsample of 10 individuals of that diet item was measured, the remaining items were counted, 

and the total number recorded.  

 Otoliths were aged by two independent readers, with disagreements resolved by a third 

independent reader and discussion. Inter-annular distances were measured for age-and-growth 

calculations using an image-analysis system. All otoliths estimated to be five years old or older 

were sectioned to 0.6 mm using an Isomet diamond wheel low-speed saw before ageing. Any 

otoliths that readers could not agree on an age for were sectioned and read again.  

 

Data Analysis: Age and Growth.  Length of all target species was estimated to the last observed 

annulus using the direct proportion method (Quist et al. 2012). Estimated lengths were then used 

to fit a von Bertalanffy growth curve to the data using negative log-likelihood. As a measure of 

body condition, relative weight (Wr) or relative condition (Kn) was calculated for all fish of each 

target species (Neuman et al. 2012). Standard weight parameter estimates published for Spotted 

Bass  were used to calculate relative weight of Alabama Bass and Tallapoosa Bass and a length-

weight regression of all observed individuals was created to estimate average weights by total 

length for Redbreast Sunfish as standard weight equations for these species are not widely 
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available. Relative condition  for Redbreast Sunfish was calculated as the ratio of predicted 

weight from the length-weight regression to observed weight.  

An analysis of variance  was conducted on Wr by site for Channel Catfish, Alabama 

Bass, and Tallapoosa Bass, and on Kn for Redbreast Sunfish with a Tukey’s HSD post-hoc test to 

make pairwise comparisons between sites when the overall model was significant. Age-

frequency graphs were constructed for each target species by site to help visualize the data and 

identify age related bias in sampling.  

 

Data Analysis: Diet.  The weight of each diet item was estimated using published length-weight 

regressions (i.e., Benke et al. 1999) as in Purcell et al. (2011) or calculated length-weight 

regression as follows:  

𝑊𝑊 = 𝑎𝑎𝑇𝑇𝑇𝑇𝑏𝑏 

where W is the diet item weight, TL is the length of the diet item, a is the intercept, and b is the 

slope.  Percent-by-weight of each diet item was then calculated for all target species by season 

and site by calculating percent by weight within an individual fish and then calculating an 

average across individuals within each site x season combination.   

 

Data Analysis: Fish Community Composition.  Shannon’s diversity index (H) and total species 

richness were calculated for each site to allow comparison across sites as well as with previous 

studies (Shannon and Weaver 1949; Travnichek and Maceina 1993; Freeman et al. 2005). 

Additionally, tables of abundance by site and catch per effort (CPE) by site and month were 

generated.  
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Data Analysis: Telemetry.  The river-km positional location of each tag was recorded from the 

beginning of August 2020 until the end of September 2020. False detections and instances where 

receivers detected other receivers were identified and eliminated from the dataset. Graphs of 

each detected fish’s location over time were constructed to visually assess movement.  

Additionally, a table of the total number of detections for each tagged fish and the last detection 

of each fish was generated.   

 

Results:  

Fish Community Composition 

 Shannon’s Diversity Index (H) for all sites combined was 3.06.  When considering 

individual sites, Wadley had the highest species diversity (2.88), while Horseshoe Bend had the 

lowest (2.46), although all values were very close (range among sites was 0.39; Table 3.2). 

Species richness ranged from 33-39 among sites, and the number of families ranged from 7-9 

(Table 3.2).  

Seasonal shifts in community composition were evident in our collections.  At the family 

level, both clupeid and cyprinid catch rates were highest in the winter while catastomid catch 

rates varied little across season (Table 3.3).  Ictalurid catch rates were highest in summer and 

fall, while centrarchid catch rates were highest during spring, summer and fall (Table 3.3).   

 Catch rate for families of fishes differed among sites as well, with the tailrace being most 

distinct from the other three sites. Centrarchid catch rates were the highest of any family across 

sites, followed by cyprinids at all but the tailrace where percids had the second highest catch rate 

(cyprinid catch rate at the tailrace was third highest; Table 3.4). Catostomids were also an 

important element of the catch at the Lee’s Bridge and Wadley sites (Table 3.4).  
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The Lee’s Bridge site was inaccessible during winter due to reservoir drawdown, but 

during other seasons, catch rates were highest in the fall followed by summer (Table 3.5). In the 

tailrace, catch rates were highest in winter and fall, with values being lower in spring and 

summer (Table 3.6). Catch rates at Wadley were highest in the summer, followed by fall and 

spring, and were lowest during the winter (Table 3.7). Horseshoe Bend catch rates were highest 

in the spring, followed by winter, fall, and summer (Table 3.8).  The five most frequently 

collected species at each site were (Table 3.4):  

Lee’s Bridge – Blacktail Redhorse, Bluegill, Alabama Bass, Blacktail Shiner, and 

Gizzard Shad;  

tailrace – Bluegill, Bronze Darter, Alabama Shiner, Shadow Bass, and Lipstick Darter;  

Wadley – Alabama Bass, Blacktail Redhorse, Redbreast Sunfish, Blacktail Shiner, and 

Bronze Darter;  

Horseshoe Bend – Alabama Bass, Redbreast Sunfish, Silverstripe Shiner, Blacktail 

Shiner, and Blacktail Redhorse. 

 

Age-and-Growth 

Channel Catfish.  A total of 200 Channel Catfish were collected – 68 from Lee’s Bridge, 59 from 

the tailrace, 21 from Wadley, and 52 from Horseshoe Bend. Of these, 177 exceeded the 

minimum length limit (70 mm) for relative weight calculation (Gabelhouse 1984a). An ANOVA 

of Wr revealed that body condition in the tailrace was 19.4% (p<0.001) greater than at Lee’s 

Bridge (Table 3.9, Figure 3.1). Two additional pairwise comparisons were marginally significant 

– Wr was 9.52% higher (p=0.09) in the tailrace compared to Horseshoe Bend and 9.88% higher 

(p=0.06) at Horseshoe Bend than at Lee’s Bridge (Table 3.9; Figure 3.1). We did not find a 
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strong relationship between relative weight and fish length, indicating that further analysis of this 

relationship was not necessary (Figure 3.5).  

Channel Catfish ages ranged from 0 to 12 years old with age-2 the most frequently 

collected (Figures 3.7, 3.8). More Channel Catfish in the age 0-2 classes were collected in the 

tailrace than any other site while catfish collected from Lee’s Bridge and Horseshoe Bend tended 

to be older (Figure 3.7). Otoliths from 168 Channel Catfish were used to calculate von 

Bertalanffy growth parameters (Figure 3.15). The asymptotic length for all sites combined was 

413.8 mm with the highest site-specific value at Wadley and the lowest at Horseshoe Bend 

(Table 3.10). Site-specific parameters calculated for the tailrace were outside of the expected 

range, likely because older fish were absent from the sample, causing growth to appear linear 

with no asymptote (Table 3.10; Figures 3.16). Channel Catfish reached a higher asymptotic 

maximum length below the reservoir, though parameter estimates were likely biased due to low 

numbers of age 0 and 1 catfish collected from Lee’s Bridge (Figures 3.7, 3.17).  

 

Redbreast Sunfish.  A total of 337 Redbreast Sunfish were collected – 24 from Lee’s Bridge, 53 

from the tailrace, 97 from Wadley, and 163 from Horseshoe Bend. Of these, 304 exceeded the 

minimum length limit (80 mm) for relative condition calculation (Gabelhouse 1984a). An 

ANOVA of relative condition revealed no significant differences among sites though the mean 

relative condition of Redbreast collected from the tailrace was highest (Table 3.9; Figure 3.2).  

Redbreast Sunfish ages ranged from 0 to 7 years old, with age-3 fish most frequently 

collected (Figures 3.9, 3.10). There were no obvious trends by site in the ages of collected 

Redbreast Sunfish (Figure 3.9). Otoliths from 277 fish were used to calculate von Bertalanffy 

growth parameters (Table 3.10; Figure 3.18). The asymptotic length for Redbreast Sunfish from 
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all sites was 263.27 mm, with Wadley having the highest site-specific value and the tailrace the 

lowest (Table 3.10). Small sample size from Lee’s Bridge prevented reliable parameter 

calculations for that site (Table 3.10). The maximum age captured at Lee’s Bridge was 4 years 

old, limiting our ability to produce site-specific estimates of growth curves or make comparisons 

of those parameters estimates with those from sites below the reservoir (Figure 3.20).  

 

Alabama Bass.  A total of 418 Alabama Bass were collected, including 61 from Lee’s Bridge, 72 

from the tailrace, 147 from Wadley, and 138 from Horseshoe Bend. Of these, 367 were above 

the minimum length limit (100 mm) for Wr calculation (Gabelhouse 1984a). Average Wr 

differed significantly by site with fish in the tailrace being 6.5% (p<0.01), 7.5% (p<0.01) , and 

4.3% (p<0.01) higher than those at Horseshoe Bend, Lee’s Bridge, and Wadley respectively 

(Table 3.9, Figure 3.3).  

Alabama Bass age ranged from 0 to 11 years old, with age-1 the most frequently 

collected (Figures 3.11, 3.12).  At the tailrace and Horseshoe Bend, age classes 0 and 1 

dominated collected Alabama Bass while ages were more broadly distributed at Wadley and 

Lee’s Bridge (Figure 3.11). A total of 382 Alabama Bass otoliths were used to calculate von 

Bertalanffy growth parameters (Table 3.10; Figure 3.22). The asymptotic length for Alabama 

Bass was 549.09 mm across all sites, with Horseshoe Bend having the highest site-specific value 

and Wadley the lowest (Table 3.10). Lee’s Bridge had the second highest site-specific 

asymptotic length and a higher growth coefficient than the combined downstream sites (Table 

3.10). There were not enough Alabama Bass collected from the tailrace in older age classes to 

generate reliable site-specific growth parameters; however, all observations of age-3 fish from 

the tailrace fell below the expected length using parameters estimated across all sites (Figures 
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3.21, 3.24). Alabama Bass grew faster above the reservoir but reached a lower asymptotic length 

(Table 3.10; Figure 3.23).  

 

Tallapoosa Bass.  A total of 60 Tallapoosa Bass were collected – 2 from Lee’s Bridge, 3 from the 

tailrace, 20 from Wadley, and 35 from Horseshoe Bend. Of these, 58 exceeded the minimum 

length limit (100 mm) for Wr calculation (Gabelhouse 1984a). An ANOVA of Wr revealed no 

significant differences among sites, and mean Wr for all sites was above 90% (Figure 3.4).  

Tallapoosa Bass age ranged from 0 to 8 years old with most fish in the age-2 and age-4 

classes (Figures 3.13, 3.14). Sample size prevented comparison of age-frequency by site; 

however, overall Tallapoosa Bass ages were distributed among several ages (Figure 3.14). All 60 

otoliths collected from Tallapoosa Bass were used to calculate von Bertalanffy growth 

parameters (Table 3.10). The asymptotic length for Tallapoosa Bass was 363.91 mm for all sites 

combined.  Low sample size prevented development of site-specific parameters (Table 3.10, 

Figures 3.25). Examination of length at age by site showed no noticeable trends in Tallapoosa 

Bass growth (Figure 3.26).  

 

Diets: 

Channel Catfish.  Channel Catfish diets had the highest number of different prey types of all 

target fish species with insects contributing the highest proportion of all categories by weight. 

During spring, the weight of insect larvae in Channel Catfish diets increased, similar to trends 

observed in Alabama Bass and Redbreast Sunfish (Figure 3.27). 
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 Channel Catfish in the tailrace consumed more crustaceans by weight than at any other 

site, consisting primarily of isopods and amphipods (Figure 3.28). At other sites, insects and 

insect larvae were the largest contributors to Channel Catfish diets (Figure 3.28).  

 

Redbreast Sunfish.  As expected, insects contributed the majority of Redbreast Sunfish diets 

across all seasons. During spring, there was a distinct increase in consumption of insect larvae, a 

trend shared across all target species (Figure 3.29).   

 In the tailrace, the contribution of crustaceans to Redbreast Sunfish diets was 

substantially greater than at any other site (Figure 3.30; also seen Channel Catfish diets; Figure 

3.28). Outside of the tailrace, insect and insect larvae contributed to the vast majority of 

Redbreast Sunfish diets by weight (Figure 3.30). 

 

Alabama Bass.  Across all seasons, the majority of Alabama Bass diets by weight consisted 

primarily of crayfish and insects, but there was variation in diets across seasons (Figure 3.31). 

During summer (June – August) and fall (September – November) crayfish were the primary diet 

item. During spring (March – May), insects and insect larvae contributed most to Alabama Bass 

diets. Finally, fishes and insects dominated winter (December – February) Alabama Bass diets 

(Figure 3.31).  

 Comparing across sites, fishes made up a larger percentage of diets at the Lee’s Bridge 

site while bass in the tailrace consumed far more insects (Figure 3.32). At Wadley, crayfish were 

the dominant diet item and at Horseshoe Bend insects were the largest group. Zooplankton and 

Crustaceans contributed more to Alabama Bass diets in the tailrace than any other site (Figure 

3.32).   
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Tallapoosa Bass.  The primary diet item across all seasons in Tallapoosa Bass diets was crayfish 

(Figure 3.33). During spring, higher levels of insect and insect larvae were observed, while 

during winter, crayfish dominated Tallapoosa Bass diets (Figure 3.33).  

 Diets from only a few Tallapoosa Bass were collected from Lee’s Bridge and the tailrace, 

and crayfish was the only prey type consumed (Figure 3.34). Diets were similar between 

Horseshoe Bend and Wadley with fish from Horseshoe Bend having a more even distribution of 

prey types.  

 

Telemetry: 

 Of the 16 total tags deployed, 12 were detected by the stationary acoustic receiver array 

and 10 were detected during at least one manual tracking trip (Table 3.11; Figure 3.35). Smaller 

CART tags implanted in fish <600 g had a battery life of ~30 days and were not active beyond 

the second manual tracking effort. Nine of the remaining 10 active tags were detected in at least 

one subsequent manual tracking event (Figure 3.35). The river position of fish closest to the dam 

changed less than that of fish further downstream (Figure 3.35). Of the 12 tags detected by the 

stationary acoustic receiver array, 8 were detected only at a single location (i.e., their locations 

did not change to any other receivers) the majority of the time and maximum movement detected 

was 6.23 RKM (Figure 3.36). The remaining four tags were detected at more than one receiver in 

the array (Figure 3.36). A test tag towed through the receiver array was detected at all receivers, 

supporting that the array of receivers was functioning properly.  
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Objective 4: Quantify effects of temperature and flow variation on target fish species energy 

budgets using bioenergetics modeling.   

Part A- Metabolic measures and swimming performance 

 Target species were collected from all four study sites on the Tallapoosa River using boat 

and barge electrofishing as described for objective 3. Fish were placed into an aerated hauling 

tank and transported to Auburn University’s E.W. Shell Fisheries Station and placed in 

quarantine for 1 week at the same temperature as in the river on the day of collection. 

Dechlorinated city water was used in all quarantine tanks, holding tanks, and swim challenge 

flumes. After the 1-week quarantine, fish were moved into holding tanks and fed worms or 

Fathead Minnows once every 2 days at 2% of their body weight. Water quality was monitored 

daily and any necessary water chemistry changes were performed. Temperature was altered by 1 

degree every two days until the desired trial temperature was reached (10, 21 or 24 C). Once the 

trial temperature was reached, fish were acclimated for two additional weeks at the trial 

temperature. Individual fish were only used once in swim trials to avoid any training effect 

(Parsons and Foster 2007) or bias due to excessive stress. Feeding was halted 48 hours prior to 

trials to ensure fish were in a post absorptive state. Lights in the room were set to an automatic 

12:12 hour day: night schedule.  

To measure standard metabolic rate (SMR) Fish were sedated with neutrally buffered 

MS-222 so they could be weighed prior to placement inside one of two respirometer chambers 

(either 600 or 2700 ml, chosen to be appropriate for the size of the test fish). Each respirometer 

chamber had an open loop (flushing loop) and a closed loop (recirculating) to allow for water to 

both move across the fish and allow for intermittent measurement of oxygen consumption using 

Autoresp software (Loligo Systems, Tjele, Denmark). A fiber-optic oxygen probe was included 
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in each recirculating loop and measured oxygen once every second. Fish were acclimated 

overnight (minimum of 12 hours) with intermittent flow respirometry (300 seconds closed 

recirculating loop, 1200 seconds flushing loop) and oxygen levels were never allowed to drop 

below 80% oxygen saturation during these intermittent cycles. After fish were acclimated 

overnight and then allowed to respire through at least 10 intermittent cycles after the lights had 

turned on, chambers were switched to remain solely on the recirculating loop and fish were 

allowed to respire until oxygen declined to below 5 ppm. Fish were then euthanized according to 

the approved Auburn University IACUC protocol (Auburn University IACUC protocol #2018-

3387).  

Piecewise regression was used with respiration rates through time to determine when 

acclimation occurred. Respiration rates calculated after acclimation and the calculated rate from 

closed respiration were all used to obtain an average MO2 (mg O2*kg-1*hr-1). We compared 

individuals within a species across sites and across fish sizes.   

Critical swimming speed trials were conducted in a 90-L Loligo (Loligo Systems, Tjele, 

Denmark) swimming respirometer (Figures 4.1a-b). AutoResp 2.3.0 software (Loligo Systems, 

Tjele, Denmark) was used to control water velocity and record oxygen concentration through a 

Witrox4 fiber-optic probe and DAQ – q controller. This system allowed precise incremental 

velocity increases at predetermined time intervals, recorded oxygen concentration once every 

second, and calculated an average oxygen concentration once every 30 sec. AutoResp software 

was also used to calculate active metabolic rate (AMR) at each speed increment (VO2, mg O2*kg-

1*hr-1).  Generated metabolic rates were confirmed by manually calculating VO2 for a randomly 

selected subsample of data using the following equation:  

VO2 = (O2i – O2f) * (V/t) * (1/W)  
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where O2i is the initial concentration of dissolved oxygen (mg/L), O2f is the final dissolved 

oxygen concentration, V is the chamber volume (L), t is the time period (h), and W is the wet 

weight of the fish (kg).  

Individual fish were randomly selected from the holding tanks and quickly transferred to 

a bucket of water mixed with 40 mg*L-1 of neutrally buffered MS-222. After sedation was 

confirmed (via loss of equilibrium and little to no reaction to external stimuli), fish were 

measured for total length (mm), body depth (mm), body width (mm), and weight (g). Fish were 

placed into the 90-L swimming respirometer and monitored for signs of recovery from sedation. 

All fish quickly recovered equilibrium (facing forward with normal posture) within 2 min and 

began to swim within the chamber at a water speed of 0.5 bl*s-1 (body lengths per s). Once fish 

started moving, the lid of the working section of the respirometer was secured, and the flush 

pump activated. Temperature in the respirometer was maintained by circulating water through 

the water bath in which the respirometer was submerged. Water was continually flushed through 

the respirometer system and water velocity was set at 0.5 bl*s-1 overnight to allow fish to 

acclimate to the swimming respirometer and minimize disturbance to the fish. Swimming trials 

began the following morning after lights were on for at least one hour. The chamber was sealed 

to prevent water exchange between the water reservoirs and the swimming respirometer while 

maintaining a constant temperature. Fish swam for a predetermined time (Alabama Bass = 30 

mins, Channel Catfish = 30 mins, Redbreast Sunfish = 45 mins) at each speed, after which the 

water velocity was increased by 0.5 bl*s-1 for the next time segment. The lengths of segment 

times were chosen based on how quickly fish had reduced the oxygen concentration in the 

system during preliminary trial runs. Speed continued to increase after each complete time 

interval until the fish impinged twice at the same speed or remained impinged for longer than 20 
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seconds. At no point did oxygen decrease to < 5 ppm, maintaining normoxic conditions. After 

the fish was removed, the chamber was resealed, and background respiration was recorded for 90 

minutes to allow for correction of fish respiration rates. Upon completion of the trial, fish were 

euthanized in 300 ppm neutrally buffered MS-222 until operculation ceased for 10 minutes. Fish 

were then processed, with otoliths removed for aging and gonads weighed for calculation of 

gonadosomatic index (GSI).   

Additional trials were conducted to evaluate fish respiration responses to combinations of 

rapidly cooling water and rapidly changing water velocity. These trials were split into three 

categories: (1) water temperature change (warm to cool), (2) combined water temperature change 

(warm to cool) and water velocity increase, and (3) combined water change but with no 

temperature change and water velocity increase. Fish were sedated and measured as previously 

stated and acclimated in the swimming respirometer overnight at 0.5 bl*s-1. All trials were split 

into two segments: 2 hours pre-water change and 2 hours post-water change. Water velocity for 

the pre-water change segment was set at one-half of that species’ average Ucrit. The trial began 

after acclimation when the flush pump was turned off and the system was sealed. After 2 hours 

the system was opened and water exchanged between a large water reservoir (24°C for warm 

water, 19°C for cool water) and the swimming respirometer. Water was continually exchanged 

until temperature and oxygen stabilized (~5 - 7 minutes). For treatment 3, water was exchanged 

for the same time duration, but there was no temperature change. When the water exchange was 

complete, the system was resealed, and the water bath was maintained with the appropriate 

temperature. The trial was continued for 2 additional hours with the speed either maintained at 

one-half Ucrit
 (treatment 1) or increased to the species’ average Ucrit (treatments 2 and 3).  



-32- 
 

Oxygen consumption was measured as previously described and respiration rate was calculated 

separately for each segment.   

 

Statistical Methods.  Critical swimming speed was compared across sites within a species using a 

one-way ANOVA. Linear regression was used to determine if any other variables (fish length, 

weight, age, sex) affected Ucrit. Respiration rate measured before versus after water temperature 

and/or water velocity changes were analyzed using a mixed linear model with individual fish as a 

random variable and temperature and water velocity as fixed variables. Standard metabolic rates 

were compared within species across sites using linear models. Active metabolic rates calculated 

from Ucrit trials were compared across sites within a species using linear regression. All analyses 

were conducted in R with an alpha value of 0.05. 

 

Results  

Critical Swimming Speed.  

A total of 11 Redbreast Sunfish (18.5 - 21.0 cm total length), 10 Channel Catfish (28.6- 

42.2 cm total length), 15 Alabama Bass (21.3 – 40.1 cm total length), and 8 Tallapoosa Bass 

(25.7 – 28.0 cm total length) were used in critical swimming speed (Ucrit) trials. Critical 

swimming speed (cm*s-1) for Alabama Bass did not differ significantly across sites (F2,12 = 0.76, 

p = 0.49) (Table 4.1) (Figure 4.2). However, the relative Ucrit (bl*s-1) of Alabama Bass from 

Wadley did differ significantly (F2,12 = 6.087, p = 0.01) from Alabama Bass collected from 

Horseshoe Bend (Figure 4.3). Fish from Horseshoe Bend swam 1.30 (± 1.2, ± SE) body 

lengths*s-1 faster than Alabama Bass collected from Wadley. Alabama Bass collected from 

Horseshoe Bend were 81.09 mm (± 54, ± SE) shorter than fish from Wadley (F 2,12 = 4.517 p = 
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0.011) (Table 4.1). Both absolute and relative Ucrit of Redbreast Sunfish from Horseshoe Bend 

versus Wadley did not differ (F1,11 = 0.15, p = 0.71) (Table 4.1) (Figures 4.2, 4.3). No Redbreast 

Sunfish of sufficient size were collected from Lee’s Bridge. Both absolute and relative Ucrit did 

not differ between Channel Catfish from Horseshoe Bend versus Lee’s Bridge (F1,8 = 0.31, p = 

0.60) (Table 4.1) (Figures 4.2, 4.3). Sufficiently sized Channel Catfish were not captured from 

Wadley. Fish length had no effect on Ucrit (F1,39 = 1.65, p = 0.21) across sites or species for the 

sizes of fish that were tested.  

Because there were no significant differences in absolute Ucrit within species across all 

sites, individuals from each site within a species were grouped for analysis. Overall, absolute 

critical swimming speed ranged from 22.28 – 117.86 cm*s-1 with an average Ucrit of 74.10    

cm*s-1. Channel Catfish had the individual with the highest Ucrit while Redbreast Sunfish had the 

individual with the lowest Ucrit along with a lower average Ucrit (average Ucrit ± SE: Alabama 

Bass=79.99 ± 5.59; Channel Catfish=73.03 ± 7.41; Tallapoosa Bass=64.06 ± 15.63; Redbreast 

Sunfish=57.33 ± 6.21 cm*s-1) although differences were not significant (F3,37 = 2.08, p = 0.12) 

(Figure 4.4).  

Relative Ucrit ranged across species from 1.05 – 5.41 bl*s-1 with Redbreast Sunfish 

having the individual with the highest relative Ucrit value and the highest average relative Ucrit 

(average relative Ucrit ± SE: Alabama Bass=2.39 ± 0.25; Channel Catfish=2.09 ± 0.25; 

Tallapoosa Bass=2.38 ± 0.66; and Redbreast Sunfish=2.89 ± 0.32 bl*s-1) However, again this 

was not statistically significant (Figure 4.4) (F3,38 = 2.248, p = 0.09842). 

Absolute Ucrit was not significantly affected by fish length, though relative Ucrit was (F1,40 

= 12.6, p = 0.001) for Alabama Bass. For every 1 mm increase in length, Alabama Bass relative 
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Ucrit decreased by 0.01 body lengths*s-1. There was no significant relationship between total 

length and relative Ucrit for Redbreast Sunfish, Channel Catfish, or Tallapoosa Bass (Figure 4.5).  

  

Standard Metabolic Rate (SMR). 

Linear models were used to test for differences in SMR within species across sites at two 

temperatures (10 and 20°C). Rates were log transformed to satisfy model assumptions of 

normally distributed residuals. There were no significant differences in SMR across sites for 

Redbreast Sunfish at 21°C (ANOVA, F4, 46 = 1.528, p = 0.2201); Lees Bridge: n = 4; tailrace: n = 

4; Wadley: n = 18; Horseshoe Bend: n = 26) (Figure 4.6). The best model for Redbreast Sunfish 

included only temperature and fish weight (g), although capture location, sex, and GSI were 

tested. For every 1 gram of added weight, respiration rate decreased by 0.33 % (± 0.002 SE; p = 

0.036) (Figure 4.7). Temperature had a large and significant effect on Redbreast Sunfish SMR (p 

< 0.001; Figure 4.8), with respiration rate being 151% (± 0.14 SE; p < 0.001) higher at 21°C than 

at 10°C. Alabama Bass SMR did not vary across sites (Upper Tallapoosa: n = 9; Tail Race: n = 

6; Wadley: n = 11; Horseshoe Bend: n = 6) (F3,17 = 1.36, p < 0.29) (Figure 4.6). As with 

Redbreast Sunfish, temperature and weight formed the best model, with respiration rate 

decreasing by 0.13% for every 1 g of weight gained. There was a 115% increase in metabolic 

rate between 10 and 21°C. To date, there have not been enough Channel Catfish of sufficient size 

to test fish at two temperatures so all (n = 7) were tested at 21°C. However, there was no effect 

of weight, sex, or collection site on respiration rate, although this could be due to low sample 

size (Figure 4.7).  Although SMR was quantified for 19 Tallapoosa Bass, only fish from 

Horseshoe Bend were tested at both 10 and 21°C. Therefore, only fish from Horseshoe Bend 

were used for modeling analysis (n = 12). Only temperature was a significant variable for 
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predicting Tallapoosa Bass SMR, although again this could be due to low sample size (Figures 

4.7, 4.8).  

 

Active Metabolic Rate (AMR). 

 Average maximum AMR (MMR) did not significantly vary across species (F3,142 = 

1.172, p = 0.32) (Figure 4.9) or within species across sites (F3,31 = 0.868, p = 0.47) (Figure 4.10). 

Therefore, fish within species were combined across sites for analysis.  

A linear mixed effects analysis was used to determine the relationship between VO2 and 

swimming speed during the Ucrit trials for each species. Fixed effects for each model were 

relative swimming speed (bl*s-1) and/or wet weight (g), while the random effect was individual 

fish (given that each individual was measured at multiple speeds) for both Alabama Bass and 

Redbreast Sunfish. Individual variation was not significant for the Channel Catfish model, likely 

due to small sample size. Multiple models were considered (both fixed and mixed effect models) 

for each species; the models reported here were identified based on maximum likelihood 

comparison (Alabama Bass: χ2 = 8.40, p = 0.0037; Tallapoosa Bass: χ2 = 3.1665, p < 0.0001; 

Redbreast Sunfish: χ2 = 9.04, p = 0.0026; Channel Catfish: χ2 = 9.0453, p = 0.0026). For every 

1% change in relative speed and 1% change in wet weight of Alabama Bass, there was a 0.24% 

(± 0.08 SE) increase and a 0.43% (± 0.26 SE) decrease in respiration rate, respectively. 

Approximately 36% of the remaining variation after accounting for the fixed variables was 

explained by the random variation in individuals. Only relative speed was a significant fixed 

effect in the Redbreast Sunfish model, likely due to the limited range weights tested (110 - 160 

g). The model for Redbreast Sunfish showed for every 1% change in relative speed, there was a 

0.32% (± 0.07 SE) increase in respiration rate and individuals explained 89% of the remaining 
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variation. For every 1% change in relative speed, Channel Catfish respiration increased 0.54%. 

Likewise, the simple linear regression with only relative speed was the best model for Tallapoosa 

Bass which also was affected by low sample size. For every 1% increase in relative speed, 

Tallapoosa Bass respiration increased 0.28%.  

  Both Ucrit and VO2 used in the above models were corrected for cheating behavior 

(holding position in high flow by bracing the tail against the back screen of the swimming 

respirometer and arching the body with no evidence of active swimming, such as fin movement) 

by eliminating speeds at which the fish did not actively swim at least 90% of the time. Often 

MMR was achieved immediately prior to fish reaching Ucrit (Figure 4.9) suggesting fish switched 

to anaerobic respiration. Average AMR at each speed was used along with SMR to calculate a 

scope for activity for each species (Figure 4.12). Active metabolic rate was best represented by a 

second order polynomial with the peak representing MMR exhibited by fish.  

 

Water Exchange. 

Fish within species were combined across sites comparison of water exchange trials 

given that no differences were found within species across sites in the previous analyses.  Paired 

t-tests were used to determine any differences before and after each trial type. There were no 

significant differences in active metabolic rate before versus after the water exchange/velocity 

change among Alabama Bass across all trials (cold water exchange with constant velocity (CW) 

p = 0.09, cold water with velocity change (CW+WV) p=0.16, and velocity change with constant 

water temperature (WV) p=0.22) (Figure 4.12). While not significant, there was a downward 

trend in both the CW and CW+WV trials (from 161.19 ± 24.02 to 149.39 ± 24.29 (average ± 

SE), n = 8; from 130.45 ± 25.69 to 103.67 ± 14.51, n = 5 respectively). The opposite trend 
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occurred when water temperature remained constant and water velocity increased (from 149.57 ± 

15.89 to 195.07 ± 30.67; n=7). Redbreast Sunfish had significantly lower respiration rates after 

cold water was introduced (from 196.91 ± 26.91 to 116.27 ± 22.27, average ± SE, t5=2.988, 

p=0.03). There were no significant differences within the CW+WV or WV (p=0.35, 0.54; n=3 

and 2, respectively) trials though both exhibited the same trend as was seen in Alabama Bass 

(Figure 4.13). Channel Catfish demonstrated the same trend as the other species for CW and 

CW+WV trials, but only mean respiration rate within the CW trial was significant (from 120.33 

± 15.16 to 69.36 ± 7.35; n=4; p=0.02). Respiration decreased from 118.19 (± 17.54) to 141.17 ± 

20.89 (n=4; p=0.14) in CW+WV. To date, only a single Channel Catfish has been tested in WV 

and thus analysis was not possible (Figure 4.13).   

An analysis of covariance was used to determine the effect of water velocity increases 

and temperature decreases on the AMR of fishes after controlling for the starting metabolic rate 

(pre-water exchange) of each individual. After adjusting for the variation pre-water exchange, 

there was a statistically significant difference in AMR between fish exposed to different 

conditions (F2, 36=8.721, p=0.0008). A pairwise comparison using a Bonferroni multiple testing 

correction and estimated marginal means was used to determine which groups differed 

significantly. Fish exposed to CW had a significantly lower mean AMR (117 ± 12.6, mean ± SE) 

compared to fish exposed to WV (205 ± 17.0, mean ± SE (p=0.0002). Likewise, mean AMR of 

fish exposed to CW+WV (141 ± 15.7, mean ± SE) had a significantly lower AMR versus fish 

exposed to WV (p=0.009). Fish exposed to CW and those exposed to CW+WV did not show any 

significant differences (p=0.23) (Figure 4.14).   
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Part B- Bioenergetics modeling 

Bioenergetics modeling can be a powerful approach to integrate the effects of 

temperature, diet, and activity on the growth rate of fishes (Hartman and Hayward 2007).  

Bioenergetics models have been developed for many species of fish and some invertebrates.  

These models are based on a relatively simple mass-balance concept. That is, that growth rate is 

equal to food consumed minus losses due to respiration and waste production (Figure 4.15). Such 

models require estimates of parameters for functions relating metabolism and food consumption 

to body-size of the organism and water temperature.  Activity rate is often modelled as either a 

multiplier of routine metabolism or as a function of swimming speed.  For the target species in 

this project, only one has an already-developed, parameterized, and validated model; that is for 

the Channel Catfish, but unfortunately (for our application), that model was developed for lentic 

populations (Blanc and Margraf 2002).  Models do not exist for our other target species. As such, 

for each target species we attempted to modify existing models from related species (within the 

same genus) using data we generated from the respirometry and swimming performance portions 

of our overall project (as described earlier).   

 

The modeling process.   

A generalized fish bioenergetics model, Fish Bioenergetics 4.0 (Deslauriers et al. 2017), 

was used to simulate respiration, food consumption, and growth of target species.  The model as 

published has the necessary parameters for weight- and temperature-dependent functions for 

several species of fish and a few invertebrates.  To simulate growth and estimate food 

consumption of a fish through a season, the modeler must provide input data including water 

temperature, initial and final weight of the fish, diet (proportion by weight of each major diet 
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type), energy density of all prey types, energy density of the fish itself, and, if reproduction is 

included, the proportion of weight or energy lost due to reproduction. Data collected as part of 

this project included fish diets and length-at-age (described in Objective 3), as well as water 

temperature (described in Objective 2).  Energy densities were obtained from published accounts 

(Hanson et al 1997; Martin 2008).  The model uses the input data and the physiological model to 

iteratively determine an average proportion of maximum consumption (termed the “P-value”, or 

“p of Cmax”) needed for the fish to grow from the initial to final weight. 

 In this project, we conducted 3 types of simulations.  First, to test the ability of the model 

for each species to reproduce the respiration rates that we had measured in the lab, 1-day 

simulations were run for each fish that had been tested in the laboratory using the test 

temperature (10 or 21 C) and fish weight.  The model generated specific respiration rates that 

could then be compared to lab results.  In the second type of simulation, we modeled growth 

over the course of one month using both the temperatures that we recorded in the field and the 

diets we quantified from our field-collected fish.  Hourly water temperatures from the tailrace 

and Horseshoe Bend from mid-July to mid-August were used in the simulations for the growth 

of 3 ages of fish.  These runs were conducted to compare the general effects of water temperature 

differences at these sites and to estimate average P-values, or the proportion of maximum 

consumption needed to simulate the observed growth.  These P-values were then used in our 

third type of simulation to estimate the effect of generation (= flow) pulses on specific rates of 

respiration and growth.  To characterize the conditions potentially experienced by fish during a 

generation pulse, the temperature was lowered by 5 C during 3 1-hr periods within a single day 

simulation.  At the same time as the temperature was lowered in the model, activity rate (ACT) 

was increased to 1.307, 2.009, and 2.03 for age-1, age-3, and age-5 individuals, respectively, 
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using rates determined as described earlier in this report. The water velocities used to determine 

these ACT rates were provided by Jason Moak (personal communication Kleinschmidt Group) 

from modeled velocities at Horseshoe Bend during generation.  Predicted velocities in the 

tailrace were greater than our measured Ucrit values for the target species, so no simulations were 

conducted for those conditions. 

  

Simulation Results.   

Channel Catfish.  Unfortunately, we were unable to test sufficient Channel Catfish in the lab to 

adequately parameterize the respiration models (weight- and temperature-dependence of oxygen 

consumption).  Therefore, we tested the model developed by Blanc and Margraf (2002) to 

determine if it would simulate the respiration rates we observed in catfish we tested. Respiration 

rates (MO2) for 7 Channel Catfish ranging from 74-314g were estimated at 21 C.  Single-day 

simulations at 21 C were run for each fish and specific respiration rate estimated (input model 

parameters are listed in Table 4.2). For these fish, the model tended to underestimate respiration 

rates and with greater proportional error at larger size (Figure 4.16). This size dependence and 

large underestimation of respiration rendered the model not useful to simulate the effect of 

temperature and activity on the performance of channel catfish in the Tallapoosa River. 

 

Redbreast Sunfish.  Respiration rate parameters for the purposes of modeling Redbreast Sunfish 

growth were largely taken from those published for Bluegill with the exception of the RQ 

parameter (the slope of the change in respiration rate with change in temperature) which was 

estimated via static respirometry in this study (see description of this work earlier in Objective 

4).  The other weight-dependent and temperature-dependent parameters could not be adequately 
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estimated due to insufficient range in the weight of fish and temperatures used in our respiration 

trials.  Predicted specific respiration rates were somewhat greater than our observed rates as 

quantified in the lab (Figure 4.17).  No effect of temperature or fish weight was evident in the 

resulting residuals.  Increased respiration rate is consistent with increased activity as might be 

expected in the riverine environment.   

Input parameters for initial conditions of model runs are listed in Table 4.3.  Initial and 

final weights of the fish were estimated using von Bertalanffy length-at-age curves and the 

length-to-weight relationship as estimated in Objective 3 of this project (and described earlier in 

this report). 

Growth simulations (Table 4.4) for Redbreast Sunfish using late summer temperatures 

(15 July - 15 August) from both the tailrace and Horseshoe Bend generated specific growth rate 

patterns demonstrating strong effects of water temperature on respiration rate (Figures 4.18, 

4.19).  Daily fluctuations in temperature were evident in the resulting specific growth rate at both 

sites.  A seasonal trend was particularly evident with Horseshoe Bend water temperatures, 

generating negative specific growth rate as water temperatures exceed 30 C (Figure 4.19).   

Focusing in on a 24-hour period, simulated effects of generation showed different 

patterns depending on fish age.  For all ages simulated, individual Redbreast Sunfish lost weight 

over the 24 hr time period in scenarios both with and without generation pulses.  During the 

generation pulses, the 5 C temperature decrease combined with increased activity rate yielded 

slight positive increases (i.e., decreased weight loss) in specific growth rate for age-1 Redbreast 

Sunfish (Figure 4.20).  In the generation scenarios, Age-1 fish lost about 0.41% of body weight 

versus 0.43% weight loss in non-generation simulations.  The average specific growth rate 

during the pulse was -0.0000378 g/g/hr versus -0.00018 g/g/hr during non-pulse periods.  For 
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both age-3 and age-5 fish the temperature effects from generation yielded negative effects on 

specific growth rate (Figures 4.21, 4.22).  Age-3 Redbreast Sunfish lost about 0.39% of body 

weight in generation simulations versus 0.33% weight loss in non-generation model runs.  The 

average specific growth rate during the pulse was -0.000387 g/g/hr and -0.00015 g/g/hr during 

non-pulse periods.  Similar to age-3 fish, age-5 Redbreast Sunfish lost about 0.38% of body 

weight in generation simulations versus 0.33% weight loss in non-generation model runs.  The 

average specific growth rate during the pulse was -0.00037 g/g/hr and -0.00015 g/g/hr during 

non-pulse periods. 

 

Alabama Bass.  There are no published bioenergetics models for Alabama Bass.  Therefore, we 

attempted to modify the parameters of a Smallmouth Bass Micropterus dolomieu model using 

the slope of the respiration response (RQ) measured for Alabama Bass in this study (Table 4.5).  

Smallmouth Bass is a coolwater species native to streams in central North America, including 

streams in the Tennessee Valley that are similar to the Tallapoosa River.  Modelled respiration 

rates generated by the modified model failed to agree with those measured in the lab for 

Alabama Bass (Figure 4.23). 
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GENERAL DISCUSSION 

This project has involved work conducted at a diverse array of scales and methods of data 

collection, including a thorough review of the published literature, detailed analyses of historical 

and recent temperature data (including more than 100,000 data points over 19 years), extensive 

field sampling of the fish community for 2 years across four field sites, quantifying resting and 

swimming metabolic rates of the four target species, quantifying effects of temperature and flow 

on fish swimming performance and metabolic rate, and mathematical modeling of fish energetics 

using our collected data (in addition to information from the literature).  Here we summarize our 

findings and attempt to draw some overall conclusions from the work.   

 

Literature Review of Temperature Requirements.   

Our literature review yielded more than 70 publications that in some way addressed 

temperature requirements, limits, thresholds, etc. of our target species, plus information for a few 

species related to  Alabama Bass and Tallapoosa Bass that were recently described as separate 

from Spotted Bass and Redeye Bass, respectively.  Based on the literature review, it is clear that 

any information on temperature thresholds or requirements drawn from the literature will be 

unresolved, and that limits or thresholds found in the literature will not be consistent or well 

defined.  For example, information on the thermal minima for our target species were poorly 

defined, ranging widely from <0 C to 9.8 C for Channel Catfish, being simply <15 C for 

Redbreast Sunfish, and <10 C for Spotted Bass (no published values were available for Alabama 

Bass, Tallapoosa Bass, or Shoal Bass).  Identifying optimal ranges was sometimes based on 

digestion or growth (e.g., Bulow 1967; Shrable et al. 1969), as well as by distributions in the 

field (Froese and Casal 2017).  Given that different outputs for optimizing are considered by 



-44- 
 

different authors, and that it is not always clear what authors are considering to be optimized 

when defining optimal temperatures, this metric is also not particularly useful.  And while 

preferred temperatures potentially could be more solidly based on field observations of where 

fish are located, many of the reported values were from laboratory studies that documented 

variation in the temperature that fish preferred based on the temperature at which they had been 

acclimated (e.g., Mathur et al. 1981), including additional differences based on whether the 

acclimation temperatures were rising or falling (Cherry et al. 1975, 1977).  Interestingly, even 

though the authors were looking at thermal minima, Curie et al. (2004) found that diel 

fluctuations in temperature (as would be seen downstream of Harris Dam) also affected 

estimated thermal minima, begging the question of whether diel temperature fluctuations could 

lead to alterations in other aspects of temperature requirements in fishes.   

Perhaps the best temperature threshold and requirement data that we found to be 

available was for spawning, although the ranges were again quite wide.  Channel Catfish 

spawning was said to occur between 20-30 C, Redbreast Sunfish between 16-27.8 C, Alabama 

Bass between 13-20.6 C, Spotted Bass between 13-23.3 C, Redeye Bass between 16.6-22.8 C, 

and Shoal Bass between 15-24 C (the only temperature requirement information that was located 

for Redeye Bass and Shoal Bass was for spawning).  Most of these data came from observations 

in the field, so it is not clear whether acclimation, or perhaps even latitude, might affect the 

temperatures required for spawning.   

Finally, a reasonable number of studies identified thermal maxima information, perhaps 

because it is an easier endpoint to observe or quantify than the thermal minima.  But again, some 

studies demonstrated that acclimation substantively affected the thermal maximum.   
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After our review of the literature, it is clear that caution must be exercised when 

identifying temperature requirement information for a species and then applying it to a field 

situation.  While there are some clearly-defined and standard approaches to quantifying upper 

lethal limits (e.g., Brungs and Jones 1977; Cherry et al. 1977; Ern et al. 2016), there remains 

some disagreement about the appropriate endpoints (e.g., Bonin et al. 1981) and even the role of 

oxygen availability (Neubauer and Anderson 2019).  In addition, many times field observations 

may be used to identify thermal limits, despite the fact that fish may simply avoid temperatures 

in which they are capable of survival, but simply do not prefer to remain there (Beitinger et al. 

2000).  As such, field observations can be inherently biased when determining thermal 

requirements or limits.  And acclimation (to temperatures that were increasing, decreasing, 

fluctuating) has been shown to play a large role in defining temperature requirements for fishes, 

which must be considered in any attempt to apply literature values to a field situation.  And 

finally, it took a lot of effort to locate and obtain the data that we report here, and these were for 

our target species (or closely related species), which are game species and/or relatively widely 

distributed.  Clearly, species with more restricted distributions or limited recreational value will 

have much less information available, so additional study of temperature requirements of some 

of those species may be warranted.   

 

Summary of Analysis of Existing Temperature Data.   

The abundant historical data for temperatures of the Tallapoosa River downstream of 

Harris Dam provided an excellent tool to both quantify and visualize trends in temperature across 

a spatial landscape, as well as across multiple temporal scales, including annual, seasonal, daily, 

and hourly.  Seasonal variation was as expected, being warmest in summer, coldest in winter, 
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and intermediate in spring and fall.  Variation in daily temperature was least in the tailrace and 

greatest at Wadley.  We found that extreme fluctuations of 10 C were rare, and when we focused 

in to look at variation in 1-hour observations, we found that 99.71% of all observations were 

within 2 C of the next hourly measure.  There were no significant differences in temperature 

recorded before and after the Green Plan was instituted and the fluctuations in temperature over 

10 C were not more common before the Green Plan. Temperature tended to increase as water 

moved downstream during spring, summer, and fall, while in winter water was warmest near the 

dam. It is possible the reservoir is releasing slightly warmer water during the winter than 

tributaries downstream of the dam, thus leading to warmer temperatures in the tailrace. The 

reservoir is less susceptible to large temperature fluctuations given its depth, but any buffering is 

minimal as the variation in winter was small compared to other seasons. The increase in 

temperature downstream from the dam in all other seasons is likely a combination of warm 

tributary inputs and solar heating as the water slows through shoals and pools.  

 

Fish Community Sampling.   

Fish community composition.  Releases of water from dams can strongly affect habitat 

conditions for fish and other aquatic organisms downstream (Freeman et al. 2001; Young et al. 

2011). These impacts that affect fish at the individual scale can be expressed at both the 

population and community scales. Our sampling spanned a longitudinal gradient from a site 

above Harris Dam to sites progressively downstream, allowing us to examine whether there are 

patterns in fish communities that are consistent with the effects of the dam. Over the course of 

several decades, a number of studies (see below) have quantified community structure and 
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response of particular fish populations across this same reach, allowing us to make some 

comparisons that span various temporal scales.  

 Our sampling found sunfishes and minnows to be the most common families of fish 

sampled in this part of the Tallapoosa River. While shifts in diversity from upstream to 

downstream were not dramatic, catostomids and centrarchids were dominant in catches above 

Harris Dam, similar to the findings of Travnichek and Maceina (1994) who conducted a pre-

Green Plan survey of the Tallapoosa River from its headwaters to the coastal plains. Overall 

values of H (i.e., species diversity) in their study were slightly higher in 1994 compared to our 

study (2019-2021) (3.53 compared to 3.07 respectively), though this change may be influenced 

by differences in sampling technique versus actual fish diversity differences. Overall trends in 

fish diversity upstream to downstream were similar between our findings and those of 

Travnichek and Maceina (1994), who found little evidence of river regulation effect on fish 

diversity. Catch rates of centrarchids remained high below the reservoir supporting the 

contention that generalist Lepomis species (as one important family member) are less affected by 

river regulation (Travnichek and Maceina 1995).  

Freeman et al. (2005) noted that the percentage of native darter and minnow species 

persisting in the regulated stretch of the Tallapoosa River was higher than that in similar 

stretches of the Coosa River and our data agree given that we found 16 total minnow species (14 

native) and 7 darter species. Higher catch rates of clupeids above the reservoir were likely due to 

the high connectivity between the reservoir and the Lee’s Bridge site. In addition, the abundance 

of clupeids upstream was likely linked to higher average percent by weight of fishes in the diets 

of Channel Catfish and Alabama Bass above the reservoir.  



-48- 
 

In a report to the Alabama Department of Conservation and Natural Resources, Irwin and 

Hornsby (1997) compared rotenone surveys conducted at Horseshoe Bend in 1951 and 1996 to 

assess the effects of river regulation on downstream fish assemblages. Differences in species 

composition in the rotenone studies suggested that the fish community at Horseshoe Bend had 

shifted from cyprinids and ictalurids to a community dominated by centrarchids (Irwin and 

Hornsby 1997). Our findings show that the relative contribution of centrarchids increased 

compared to the 1951 rotenone sample but decreased compared to the 1996 sample. The 

proportion of cyprinids and catostomids in our sample were higher than in the 1996 rotenone 

sample and the combined contribution of the two families was similar to the 1951 sample (Irwin 

and Hornsby 1997). Unfortunately, many of these trends may result from variation in sampling 

method (electrofishing versus rotenone), sampling frequency (bimonthly versus a single sample), 

and sampling season.  

 

Age and growth.  For Channel Catfish and Alabama Bass, body condition was higher in the 

tailrace than at sites further downstream.  While there are many factors that could contribute to 

this effect, cooler water temperatures in this area could certainly impact growth and potentially 

body condition (see objective 4 this study relative to Redbreast Sunfish). Higher Channel Catfish 

and Alabama Bass body condition in the tailrace could also be influenced by differences in diet 

at this site. While not statistically significant, Redbreast Sunfish body condition was similarly 

higher on average in the tailrace versus the downstream sites. There was no clear relationship 

between fish length and body condition for any species, indicating that even though fish 

collected from the tailrace were generally smaller/younger than at other sites, fish size was likely 

not responsible for higher body condition. Goar et al. (2013) demonstrated that early life stage 
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Redbreast Sunfish growth was highest at sites in the regulated stretch of the Tallapoosa River 

and hypothesized that this was likely due to lower densities at regulated sites. This is a plausible 

explanation for the centrarchid target species, but CPE for Channel Catfish in the tailrace was 

higher than at the further downstream sites. Based on this evidence, it appears that abundance 

and diet variation could be, in part, affecting the observed patterns of body condition in the 

tailrace. Analysis of the availability of items that fish consumed in the tailrace could be used in 

conjunction with their diets to determine if fish in the tailrace preferentially select crustaceans or 

if they are feeding in a non-selective manner. Jolley and Irwin (2011) suggested that tailwater 

habitats on the Coosa River provided better quality environments for growth and abundance of 

three catfish species – including Channel Catfish – supporting our observation of differences in 

Channel Catfish body condition among sites. Observed ranges of length and age were similar to 

the published distribution from the Coosa River making this a reasonable comparison (Jolley and 

Irwin 2011).  

 Previously published von Bertalanffy growth curve parameters are similar to our 

findings, indicating that a quality sample was collected (Colombo et al. 2008; Sammons and 

Maceina 2009; Sammons et al. 2013; Rider and Maceina 2015). Our calculation of site-specific 

parameters was limited by small sample sizes from certain sites and low abundances of fish in 

certain age-classes.  

 

Telemetry.  Overall movement of fish was very low, with most fish occupying a small stretch of 

river for the majority of the time they were detected in the array. Redeye Bass home range size 

was previously estimated by Knight et al. (2011) in tributaries of the Tallapoosa River, and they 

concluded that home range decreased with increased fish size. This supports our results given 
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that all or our tagged Tallapoosa Bass were at or near the maximum average size limit estimated 

with our von Bertalanffy model. It is important to note that the fish tagged in Knight et al. (2011) 

were far smaller (81-200 g) than the Tallapoosa Bass tagged in this study (380-400 g) and care 

must be taken when extrapolating outside of observed ranges. A more recent study by Earley and 

Sammons (2015) with Alabama Bass found similar results, stating that Alabama Bass remained 

within the 8 km river reach where they were tagged. The maximum movement detected by the 

acoustic array was for tag numbers 28688 and 28692, which both made maximum movements of 

only approximately 6.2 RKM. Based on the evidence in the literature combined with our 

telemetry data, it is clear that high flow from peaking hydropower operation is not displacing 

Tallapoosa or Alabama Bass downstream. Manual tracking data further support this claim as 

most fish were detected within a few hundred meters of where they were detected during the 

previous trip. By examining the manual tracking detections that occurred closest to the tailrace 

versus those further downstream, it appears that movement may increase with distance from the 

dam (although additional data would be required for such a conclusion). This could indicate that 

fish closer to the tailrace are confined to smaller pockets of suitable habitat. Further work 

comparing available habitat to finer scale positional location/movement is needed to elucidate 

such a pattern. 

 

Respirometry and Bioenergetics Modeling.   

Critical Swimming Speed.  Swimming performance is one of the most critical behaviors 

determining survival in aquatic organisms (Plaut 2001; Wolter and Arlinghaus 2004). The ability 

to move efficiently and cost effectively throughout the environment determines their success at 

prey capture, predator avoidance, reproduction, migration, and allows them to move from areas 
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with unfavorable conditions which all in turn affect individual fitness. Evolution acts upon this 

fitness and often selects for species with the best swimming performance for a specific habitat. 

However, to evaluate and compare swimming performance within and across species, a common 

metric must be used. Critical swimming speed has become the most used metric amongst 

ecologists. This measure lies within the prolonged swimming spectrum and is a calculated 

variable that is often used in the design of culverts and other passageways (Peake 2004). In 

addition to making comparisons across species, comparison of performance among populations 

within a species can reveal underlying differences between swimming abilities that can be 

genetic and/or environmental in origin.  

The first section of Objective 4 focused on measuring Ucrit of all the targeted species from 

the four study sites. The estimates were far ranging with the highest estimates being 5 times 

greater than the lowest estimates, and Alabama Bass performing better on average than either 

Channel Catfish or Redbreast Sunfish. The range in Ucrit measured for Alabama Bass and 

Tallapoosa Bass is similar to that of other black basses that have been studied (Hocutt 1973; 

Bunt et al. 1999; Peak 2008). While Alabama Bass collected from Horseshoe Bend swam 

significantly faster (in bl*s-1, or relative critical swimming speed) than Alabama Bass from other 

sites, the same absolute speeds were reached. It has been well established that absolute 

swimming speed increases with fish size (Wardle 1975; Beamish 1978; Videler 1993; Hammer 

1995; Domenici 2001; Wolter and Arlinghaus 2003). It is possible the lack of a significant 

relationship between size and speed in this study was an effect of swimming respirometer size 

(Tudorache et al. 2007) given that longer flumes may allow for some additional swimming 

behaviors such as bursting and gliding, although we feel that our flume size combined with the 

fish sizes we used allowed for relatively normal behaviors.  More likely it was a result of our 
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limited size range (27% of tested fish were 27.9-29.7 cm, 66% of tested fish were 31.1-39.0 cm 

tl) and sample size. Channel Catfish have been found to transition from sustained to prolonged 

swimming at 50 cm*s-1, with burst swimming behavior occurring at speeds over 110 cm*s-1 

which is similar to our findings (3 Channel Catfish swam between 100-127 cm*s-1 for less than 

two minutes). Critical swimming speed is often greater than prolonged speeds (speed maintained 

for 20 s – 200 min without fatigue) because the time frames being tested are relatively short 

allowing the fish to work longer before fatigue. Jones at el. (2008) measured maximum 

swimming speed (Umax) of Bluegill at multiple temperatures and found that Umax peaked before 

speed began to decline as aerobic performance was exceeded. At 22 C, similarly sized fish to 

those presented here obtained Umax of ~40 cm*s1 and continued to swim at speeds up to 50 cm*s-

1 before trials were halted. These results are below our measured Ucrit for Redbreast Sunfish, 

though the fish that Jones et al. (2008) used were from a cold-water lentic system. It is possible 

sunfishes in the Tallapoosa have higher basal metabolic rates and are capable of performing at 

higher levels. Fish collected from a lotic system such as the Tallapoosa River would also be 

expected to be better performers due to their constant exposure to flow. The river may lead to 

acclimation, where resident fish have improved swimming performance versus similar species 

and populations in lentic environments (Foster and Parsons 2007). More work is needed to 

compare Redbreast Sunfish with other Lepomis spp. within the Tallapoosa River to determine if 

the closely related species are equal performers when exposed to the same conditions.  

Furthermore, more samples expanding the complete size range of target species in the Tallapoosa 

River are needed to establish a Ucrit vs fish size relationship in order to predict Ucrit for these 

species in the system.  
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While all Ucrit trials were performed at 21 C, it is well established that swimming 

performance decreases with water temperature for temperate species (Fry and Hart 1948; Brett 

1967; Hocutt 1973; Parsons and Smiley 2003; Tudorache et al. 2007; Jones et al. 2008), 

suggesting that fish may not be capable of performing at these high speeds in cooler water 

temperatures. Furthermore, Ucrit declines with prolonged time spent swimming (Tudorache et al. 

2007). The fish in this study were tested at 30 min (bass and catfish) and 45 min (sunfish) time 

intervals. If fish are exposed to longer time intervals at the same velocity, it is likely their 

swimming performance will decrease. 

Based on the results of the HAT 3 HEC-RAS simulated flow model (Jason Moak, 

Kleinschmidt Group personal communication), the tailrace of Harris Dam may experience flows 

up to 98 cm*s-1 under single turbine generation. This velocity is nearly double the Ucrit measured 

for adult Redbreast Sunfish and ranges between 20-30 cm*s -1 faster than the Ucrit values 

recorded for the other species. However, there were 5 individuals (2 Alabama Bass, 3 Channel 

Catfish) which did reach Ucrit speeds over 100 cm*s-1 (100-127 cm*s-1) but were unable to 

maintain position and exhibited cheating behavior. Due to the high degree of cheating behavior, 

their Ucrit values were corrected to between 70 - 81 cm*s-. This suggests that fish are unable to 

maintain position in the open water column during single turbine generation without using burst 

swimming behaviors (maximal speed maintained for < 20 s) and must seek shelter when water 

velocity increases. Large fish were not often captured during community sampling in the tailrace. 

While this may be partially explained by the difference in sampling gear, it is also possible that 

larger fish find it harder to obtain shelter during generations and thus do not spend much time in 

the habitat. Smaller fish are able to seek shelter behind the bedrock projections, take advantage 

of the boundary layer along the river bottom, within the rip rap, and among the roots of 
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vegetation until pulses are completed and the tailrace returns to a slow water system. While flow 

was predicted to be high in the tailrace, further downstream at Horseshoe Bend, the flow under 

single turbine generation (after accounting for tributary inputs) is predicted to be 48 cm*s-1 

which is well within the capabilities of fish tested in this study. Earley and Sammons (2015) 

manually tracked Alabama Bass and redeye bass near Wadley, Alabama and found that during 

pulses these fish tended to move laterally into tributaries or along the bank of the river and then 

returned to the main channel once the pulse subsided, suggesting fish choose to seek shelter 

during these events. Measurements of the precise velocity that triggers movement to shelter and 

the types of shelter available would greatly inform strategies to manage and maintain these 

habitats.  

 

Standard Metabolic Rate.  Variation in standard metabolic rate can have significant implications 

for maximum growth, maximum performance, susceptibility to stress, and social interactions 

(cited in Chabot 2016) which means that it is extremely important ecologically. The rate is used 

to determine aerobic scope (Fry 1971; Whitledge et al. 2002; Rubio-Garcia et al. 2020), inform 

bioenergetics models, and compare populations exposed to different stimuli to determine sub-

lethal effects (Du et al. 2019; Ackerly and Esbaugh 2020). In order to measure SMR, fish 

activity must be reduced to zero and energetically demanding processes hindered. For this 

reason, fish often forgo feeding for at least 48 hours to ensure a post-absorptive state and thus 

eliminating digestion as an energetic cost. Fish that are reproductively active and in the process 

of creating or maintaining gametes are often eliminated or any energy diverted to reproduction 

must be incorporated. In this study, there was no effect of gamete production on SMR as 

indicated by the insignificance of the GSI. However, not all processes can be halted. There are 
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basic physiological processes which must continue in order to maintain homeostasis such as 

circulation, ventilation, and muscle tonnage (in order to keep the fish upright) (Chabot et al. 

2016). 

In this study SMR was measured in all target species at two temperatures (when sample 

size was sufficient) for use in the bioenergetics models, aerobic scope models, and to compare 

species from different sites above and below Harris Dam. There were no differences in SMR of 

fish collected above and below Harris Dam, suggesting there has not been a measurable shift in 

physiology between populations despite their physical separation. The SMR of Redbreast 

Sunfish was similar to that of Alabama Bass and Tallapoosa Bass at 21 C. These fish are often 

found in similar habitats and unlike Channel Catfish, they spend the majority of their time above 

the benthos. Generally, catfishes are more sedentary (Hunter et al 2010). It has been suggested 

that ambush predators (i.e. black basses) may maintain a minimum muscle tone so as to be ready 

to strike or attack should prey be located (Chabot 2016) which would increase the maintenance 

cost of those muscles and thus increase SMR. 

Our estimates of Redbreast Sunfish SMR are similar to those found in other studies of 

Lepomis spp.. Du et al. (2019) measured SMR in Bluegill and compared naïve fish to fish 

exposed to wastewater effluent. The naïve fish SMR was 87.04-91.2 mgO2*kg-1*h-1 for fish of 

similar length to those measured here. Rubio-Garcia et al. (2020) measured SMR in 

Pumpkinseed Lepomis gibbosus. Indeed, while not found in the Tallapoosa River, Pumpkinseed 

are even more closely related taxonomically to Redbreast Sunfish than in Bluegill. In that study, 

SMR was back calculated from a regression of AMR at speed to when activity was 0. Their 

model predicted for a 23g fish, SMR equals 105.8 mg O2*kg-1*h-1. Given our average SMR at 

21C (95.79 mg O2*kg-1*h-1), this suggests that these closely related species maintain some 
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physiological similarities and supports our use of Bluegill parameters in our Redbreast 

bioenergetics model. 

As with Redbreast Sunfish, there are no previously published SMR values for Alabama 

Bass or Tallapoosa Bass. However, other Micropterus spp. have been studied in great detail. One 

is the Smallmouth Bass  for whom standard metabolic rates have been estimated at 305 mg 

O2*kg-1*h-1 for a 71g fish and 146.66 mg O2*kg-1*h-1 for a 202 g fish (Whitledge et al. 2002, 

2003). However, Largemouth Bass Micropterus salmoides acclimated at 21 C (2.3 – 3.7 g) only 

had a respiration rate of 49.7 mgO2*kg-1*h-1 (Diaz et al 2007). White and Wahl (2020) 

determined 5.28 g Largemouth Bass acclimated to power cooling ponds had SMR of 184.2 

mgO2*kg-1*h-1 and 196.4 mgO2*kg-1*h-1 at 24 C and 30 C, respectively, though they did note that 

SMR seemed to be lower in fish acclimated to the warmer waters. Beyers et al (1999) reported 

the bass SMR most similar to the ones reported in this study. They estimated the physiological 

cost of a toxin by using bioenergetics modeling. Their reported SMR was 135 mgO2*kg-1*h-1 

across a size range of 30.6 – 103.8. Our mean value was 93.31 mgO2*kg-1*h-1. These previous 

studies are highly inconsistent in their estimates of black bass SMR. To resolve this lack of 

agreement and create models that adequately estimate the SMR of black basses in the Tallapoosa 

River, further measurements of respiration for these populations increasing both the range of size 

of fish and water temperature are needed.  

Channel Catfish bioenergetics models have largely been based on the respiration 

parameters reported by Andrews and Matsuda (1975). Unfortunately, due to limited sample size 

it is difficult to compare our SMR results with theirs and thus to determine if they are similar to 

what has been previously reported. The vast majority of work on Channel Catfish has been 

focused on lentic populations due to their popularity in aquaculture. More samples from lotic 
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systems are needed across a broad weight range to generate the needed SMR estimates required 

for a more complete model, although the sizes of Channel Catfish available in the Tallapoosa 

River limits can be larger than what will fit within our current intermittent flow respirometer. It 

may be possible to estimate SMR from AMR when water speed is equal to zero, however this 

approach would need to be validated by testing fish of the same size in the intermittent flow 

respirometer and the swimming respirometer (Norin and Clark 2016).  

None of our target species demonstrated the predicted and well-established trend of 

decreasing SMR with increasing fish weight (Winberg 1960; Brett and Groves 1979; 

Peters 1983; Clarke and Johnston 1999;  Bokma 2004; Glazier 2005; White et al. 2006). While 

similar species have been reported to follow this trend, we likely require inclusion of a wider 

range of fish sizes before we can show such an effect. Our results are heavily weighted by small 

individuals with few large, adult fish. This was in part due to limitations in test chamber size and 

availability of fish from the river. As we work to expand our capabilities to incorporate larger 

fish within all target species, we can better evaluate the full influence of weight on SMR. This is 

important for our bioenergetics modeling efforts as well, given that the model calculates weight-

dependent parameters.  

Temperature did have the expected effect on SMR, dramatically reducing it by more than 

half in Redbreast Sunfish, Alabama Bass, and Tallapoosa Bass. The largest change was for 

Redbreast Sunfish, which may be a function of their surface area to volume ratio. The sunfishes 

are laterally compressed and have a larger surface area across which water can wick energy 

(heat) away from the body, which may keep them colder than the black basses. These lower 

respiration rates are what we expect fish experience on average during winter temperatures (see 

objective 2). However, there are days when temperature does drop below 10 C and because these 

https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf50
https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf8
https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf32
https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf11
https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf48
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fish are ectotherms, we can expect MO2 (and not just SMR) to decrease even further. Once MO2 

decreases to basal metabolic rate (the absolute minimum rate necessary to sustain life), fish may 

enter a torpor state where they do not move, feed, or respond to stimuli (Moran et al. 2018; 

Ultsch 1989). While 3 of our target species were tested at 10 C and 4 target species were tested at 

21 C, more fish should be tested at higher temperatures to determine the optimal and lethal 

temperatures for these fish which has yet to be completed (two of the species have only recently 

been defined and thus are lacking in life history information, and even much of the information 

for Channel Catfish has come from lentic versus lotic habitats; see also results from Objective 1). 

 

Active Metabolic Rate.  The results of this study show all four target species to have similar 

MMR and AMR increases with increased swimming speed. This is an expected trend that has 

been observed before (Tudorache et al 2008; Rubio-Gracia 2020). However, most fish in this 

study showed a decrease in AMR as swimming speed rose from its lowest value (0.5 bl*s-1) to 1 

bl*s-1 before exceeding 1 bl*s-1. It is likely fish were being forced to actively ventilate at 0.5 

bl*s-1 whereas at higher speeds they were able to passively, or ram, ventilate which is much a 

much more efficient mode of respiration (Roberts 1975). The model predicting AMR from 

relative swimming speed suggests that centrarchids are increasing AMR at the same rate with 

swimming speed, while Channel Catfish have a much more rapid increase in AMR with 

swimming speed. Channel Catfish also had the lowest SMR of our target species, and their life 

history suggests they are more sedentary than Centrarchids, often using their pectoral fins to 

anchor themselves along the bottom of the river where they can scavenge for food. While there 

are no other studies on Ucrit and AMR for Redbreast Sunfish, a study has been done on Bluegill. 

Currier et al 2020 found oxygen consumption increased with swimming speed between 1.5 and 
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3.0 bl*s-1. However, while the SMR rates for Bluegill and Redbreast Sunfish were similar in the 

before mentioned studies, the AMR of the two species do not match. On average at 2.0 bl*s-1, 

Currier et al (2020) measured an AMR of ~290 mgO2*kg-1*h-1 at 2.0 bl*s-1 while in this study 

Redbreast Sunfish had an average AMR of ~197 mgO2*kg-1*h-1 at 2.0 bl*s-1. The Bluegill in 

Currier et al (2020) paper were obtained from a fish farm and thus were raised in a lentic habitat. 

It is possible the Redbreast Sunfish collected from a lotic habitat were trained to swim against 

high flows and thus had better conditioned muscles and required less oxygen to meet metabolic 

demand. Such a phenomenon has been documented in laboratory settings (Davison 1997). 

It is often assumed that Ucrit represents the time when maximal oxygen uptake occurs 

(Tudorache et al. 2008) and thus would be when AMR is predicted to peak. Interestingly, this 

was the case in our study. Most fish reached their MMR within ± 1 SD of average Ucrit for their 

species. Fish that continued swimming beyond their MMR engaged in excessive cheating 

behavior and left the cheating position to perform a burst and glide maneuver. Burst and glide 

movements use white muscle which only contracts for < 20 s before relaxing. This type of 

swimming behavior cannot be maintained or repeated indefinitely and ultimately results in the 

complete fatigue of the fish. While this behavior is commonly seen in swimming respirometers, 

it is not likely to happen in the wild, though some cases do exist. Such fatigue in the wild has 

been seen in spawning run salmon when the fish use too much of their energy store before 

reaching the spawning ground and do not have enough energy to traverse waterfalls and other 

high flow, high turbulence environments (Crossin et al. 2008). However, in most cases fish will 

seek shelter behind some object which obstructs flow before they are fatigued. More work is 

needed to identify at what speeds fish choose to find refuge and how they identify refuge. By 

seeking refuge, fish can then recover from any incurred oxygen debt.  
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The energetic cost of swimming consumes a large portion of the fish energy budget, with 

some estimates being as high as 40% of total energy being used for movement (Ohlberger et al. 

2005). The ability to quickly mobilize energy and oxygen to increase swimming speed depends 

upon fish having excess energy available. This excess is represented by the Scope for Activity 

(SA) which is calculated based on SMR and MMR at any given temperature and speed.  In some 

cases, individual fish had an AMR below average SMR for the species, likely resulting from a 

size bias. Fish used for swimming respirometry were larger than those used for static 

respirometry which should be kept in mind, although previous studies have described the 

phenomenon of constant metabolic rates equivalent to SMR at low speeds (Forstner and Wieser 

1990; Ohlberger et al 2007).  Redbreast Sunfish had the highest SA (104 mg O2*kg-1h-1) 

followed by Channel Catfish SCA (92.74 mg O2*kg-1h-1). Surprisingly, Alabama Bass had the 

most limited SA (70 mg O2*kg-1h-1), suggesting that they are the least likely fish of the target 

species to be able to compensate for environmental changes. It is believed SA scales with 

temperature in adult fish with the MMR increasing at a greater pace than SMR (Tirsgarrd et al. 

2015.). Warmer temperatures increase both SMR and MMR until a thermal optimum is achieved, 

beyond which both decrease steeply until the fish fatigues or dies.  

 

Water Exchange.  The final experiment conducted was the water exchange which was developed 

in order to model the effects of cool-water release and rapidly increasing water velocity on fish 

swimming performance and AMR. The most dramatic change in before and after AMR occurred 

when only cool water was introduced by water velocity remained constant at 0.5*Ucrit. Active 

metabolic rate decreased as predicted due to the temperature dependence of metabolic rate. 

However, there was no large change in AMR when both cool water and a higher water velocity 
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were introduced suggesting the effort of swimming generated enough work to maintain an 

elevated AMR despite the lowered temperature. Indeed, when only water velocity was increased, 

AMR increased as temperature did not alter and thus only increased activity was influencing 

AMR as in the Ucrit trials. This together suggest that when fish are only exposed to changes in 

temperature or only changes in water velocity, they behave as expected. However, when both a 

cool water change (which should lower AMR) and an increased water velocity (which should 

raise AMR), the two cancel out, at least within the range of temperature and speed used in this 

study. The increased effort, or work, exerted by the fish to maintain position in the swimming 

respirometer generated enough oxygen demand to compensate for the decreased temperature. 

However, it is likely the fish were working harder at that water velocity than they would under 

warmer conditions which may inadvertently lower their SA.  

 

Bioenergetics modeling.  Clearly model predictions of Channel Catfish respiration rate based on 

the model developed by Blanc and Margraf (2002) did not match our observations.  Given that 

our work was conducted using fish from a lotic system, while Blanc and Margraf (2002) 

generated their model parameters using fish taken from aquaculture ponds (Andrews and 

Matsuda 1975), the source of the fish is the likely reason for the disagreement. New parameters 

for respiration rate for riverine populations of Channel Catfish will need to be derived 

independently to be able to fully and more accurately model their growth and respiration rates. 

Modeling growth and respiration rates of Redbreast Sunfish under temperature conditions 

experienced both in the Harris Dam tailrace and further downstream at Horseshoe Bend, suggests 

that water temperatures at the Horseshoe Bend exceeds the optimal growth temperature for 

Redbreast Sunfish. This result is consistent with previous simulations by Martin (2008) using the 
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unmodified Bluegill bioenergetics model in which he demonstrated greater periods of predicted 

negative growth for Redbreast Sunfish in Saugahatchee Creek versus in the Tallapoosa River at 

Wadley.  In his simulations, Saugahatchee Creek temperatures were consistently greater than 30 

C during summer, while temperatures in the Tallapoosa River were less often this warm.  The 

cool water releases in the tailrace creates better average temperature conditions for growth of 

Redbreast Sunfish during the late summer versus in sections that are further downstream.  The 

higher P-value estimates for fish further downstream similarly reflect these increased respiration 

costs.  The average P-values of Redbreast Sunfish estimated for fish in both the tailrace and at 

Horseshoe Bend were relatively low (less than 0.45, on a scale from 0-1), suggesting a 

significant potential for increased growth. Increased available forage or greater time available for 

foraging (i.e. higher proportion of their potential maximum consumption rate) could lead to 

increased growth.  To fully explore this potential using a bioenergetics modeling approach, 

specific consumption parameters for Redbreast Sunfish (versus borrowing parameters from 

another related species) would need to be developed using laboratory-based, controlled feeding 

studies. 

  The effect of simulated hydropower generation on Redbreast Sunfish specific growth was 

limited to downstream conditions.  Upstream (i.e., in the tailrace) water speed during generation 

exceeds the prolonged swimming capability of Redbreast Sunfish (as quantified earlier in this 

report), suggesting that these fish must seek refuge from the flow during these events if they are 

to remain in the area.  Altering the activity parameter and water temperature for 3, 1-hour 

generation periods resulted in slight increases in growth for age-1 fish, which was consistent 

with an effect of reducing water temperature.  For older fish, the increased respiration cost of 

swimming faster exceeded the reduction of respiration due to decreased water temperature, 
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resulting in a net greater weight loss than that experienced by age-1fish.  It is clear from our 

simulations across the range of temperatures at the tailrace and at Horseshoe Bend in summer 

that the impact of increased activity on respiration and therefore growth potential caused by 

increased flow rates will be greatest during the warmest periods.  While the percent weight 

changes indicated from our simulations appear very small, it is important to note that these 

effects were over a single day and changes in growth have a multiplicative impact over longer 

periods. All of these simulations are based on the assumption that the fish do not seek refuge 

from the flow.  Characterizing behavioral responses (e.g., seeking flow refuge, changing 

foraging behavior patterns, etc.) to increased flow especially during the warmest water 

conditions would allow better application of the bioenergetics modeling approach to conditions 

that fish actually experience during increased periods of increased flow, whether that comes from 

generation or rainfall events. 

Our inability to fully characterize the bioenergetics models for these species, does limit 

the conclusions we can draw.  Clearly, further data collection extending both the sizes of fish and 

temperatures tested would allow better characterization of the physiological parameters needed 

for bioenergetics modeling.   

 

Summary and Recommendations.  

• If detailed information on fish temperature thresholds is needed for future management of 

this system, testing of fish from this system in controlled laboratory setting may be 

required.   

• Analysis of the historical temperature data supports that variation has been similar during 

pre- versus post-Green Plan periods.  
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• Relative weight and body condition were not compromised in the tailrace relative to 

downstream sites for the target species. 

• To our knowledge these data represent the first comprehensive sampling effort of the 

tailrace fish community.  With these data species diversity and richness varied little 

among sites, although the most common species varied by site and season. 

• Results of our laboratory swimming performance trials suggest that high flow rates 

including that from hydroelectric peaking generation can exceed the prolonged 

swimming capability of our target species.  Riverine species are well-adapted for survival 

in systems with variable flow rates seeking refuge when necessary to avoid being swept 

downstream or excessive energy loss due to exertion. This result highlights the 

importance of further extending our approach to a broader array of species. In addition 

fine scale tracking in field conditions or experimentally testing the behavioral responses 

to increased flow for species of differing body size and vagility combined with 

simulation studies can be used to identify and maintain or even enhance refuge habitats.  

• Bioenergetic simulations and patterns of respirometry suggest that temperature and the 

interaction of temperature and flow can significantly influence the growth conditions for 

fishes in the Tallapoosa River.  Cooler water on average in the tailrace appears to 

improve growth conditions for Redbreast Sunfish.  It is uncertain, however, how these 

cooler temperatures might influence sustained swimming performance. 

• Given the lack of information for species beyond our target species, particularly non-

game species, similar work with those species may be warranted including population 

metrics and physiological/performance parameters.   
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Table 1.1.  Temperature information for Channel Catfish obtained from the published literature and unpublished grey literature 
publications.   
 

thermal minima optimal range preferred 
temperatures 

spawning/hatching thermal 
maxima 

 
Reference(s) 

<0 C     http://www.fao.org/fishery/affris/specie
s-profiles/channel-catfish/channel-
catfish-home/en/ 

2.7-9.8 (depends on 
acclimation) 

    Currie et al. 1998 

6.1-6.6 C (w/diel 
temp fluctuations) 

    Currie et al. 2004 

 10-32 C 
(distribution) 

   https://www.fishbase.se/summary/290 

 24-30 C    http://www.fao.org/fishery/affris/specie
s-profiles/channel-catfish/channel-
catfish-home/en/ 

 26.6-29.4 C    Bulow 1967;  
Shrable et al. 1969;  
Chen 1976 

 26-29 C    McMahon and Terrell 1982 
  18.9-30.5 C 

(depends on 
acclimation) 

  Cherry et al. 1975 

  25.2-30.5 C   Coutant 1977;  
Reutter and Herdendorf 1976;  
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  18-31 C 
(depends on 
acclimation) 

  Mathur et al. 1981 

   20 C  Marzolf 1957;  
Pflieger 1975 

   21 C  McMahon and Terrell 1982 
   23-30 C  Welborn 1988 
   21-29 C  Small and Bates 2001 
   24-30 C  Lang et al. 2003 
    38 C http://www.fao.org/fishery/affris/specie

s-profiles/channel-catfish/channel-
catfish-home/en/ 

    36.6-37.8 C 
(depends on 
acclimation) 

Allen and Strawn 1968 

    38 C Reutter and Herdendorf 1976 
    34.5-41 C 

(depends on 
acclimation) 

Cheetham et al. 1976 

    33.5 C McMahon and Terrell 1982 
    38 C Watenpaugh et al. 1985 
    35 C Eaton and Scheller 1996 
    31.32-33.31 C Lutterschmidt and Hutchison 1997 
    30.9-42.1 C 

(depends on 
acclimation) 

Bennett et al. 1998 

    36.4-40.3 C 
(depends on 
acclimation) 

Currie et al. 1998 

      
      
    38.5-39.6 Currie et al. 2004 
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    38.6-40.3 Stewart and Allen 2014 
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Table 1.2.  Temperature information for Redbreast Sunfish obtained from the published literature and unpublished grey literature 
publications.   
 

thermal minima optimal 
range 

preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

schooled @ 5-10 C 
  

16-21 C 
 

Boschung and Mayden 2004 
<15 C (decreased 

growth) 
25-30 C 

  
33-35 C Aho et al. 1986 

 
4-22 C  

(distribution) 

   
Froese and Casal 2017 

  
18-32 

(dependent 
on 

acclimation) 

  
Mathur et al. 1981 

  
27-29 C 

  
Aho et al. 1986;  
Beauchere et al. 2014;  

   20-27.8 C  Breeder and Nigrelli 1935 
   21.1-23.9 C  Shannon 1966    

21.6-25.5 C 
 

Davis 1971 
   22.2-24.4 C  Sandow et al. 1974    

16.8-25.6 C 
 

Bass and Hitt 1974 
   23 C  Levine et al. 1986 
   20-27.5 C  Lukas and Orth 1993    

20 C 
 

Gatreau and Curry 2012     
35-41 C Clugston 1973     

39 C Woolcott 1974     
33-35 C Siler 1975 
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Table 1.3.  Temperature information for Alabama Bass/Spotted Bass obtained from the published literature and unpublished grey 
literature publications.   
 
Alabama Bass:  
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   20.6 C  
(eggs first 
observed) 

 Smitherman and Ramsey 1972 

   20.6 C  
(first spawn) 

 Smitherman and Ramsey 1972 

   13-16 C  Greene 1995;  
Rider and Maceina 2015 

 
Spotted Bass: 
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

<10 C     McMahon et al. 1984 
  22.5-27 C   Gammon 1973 
  16.9-32.1 C 

(depends on 
acclimation 

to falling 
temps) 

  Cherry et al. 1975 

  24 C   Coutant 1975 
  24.4-32.5 C   Coutant 1977;  
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  24.8-31.4 C 
(depends on 
acclimation 

to rising 
temps) 

  Cherry et al. 1977 

      
   14-23 C  Ryan et al. 1970;  

Smitherman and Ramsey 1972;  
Gilbert 1973;  
Olmstead 1974;  
Sammons et al. 1999;  
Churchill and Bettoli 2015 

   16.5-20.6 C  Sammons et al. 1999 
   23.3 C (eggs first 

observed) 
 Smitherman and Ramsey 1972 

   13.9-23.3 C  Vogele 1975 
    13-23 C  Boschung and Mayden 2004 
    36 C Cherry et al. 1977 
    34 C McMahon et al. 1984 
    30.9 C Eaton and Scheller 1996 
    30.76-34.22 C Lutterschmidt and Hutchison 1997 

 
 
 
  



-90- 
 

Table 1.4.  Temperature information for Tallapoosa Bass/Redeye Bass/Shoal Bass obtained from the published literature and 
unpublished grey literature publications.   
 
Tallapoosa Bass - **NO PUBLISHED DATA AVAILABLE** 
 
 
Redeye Bass: 
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   16.6-20.5 C  Parsons 1954 
   21.1-22.8 C  Smitherman and Ramsey 1972 
   18-20 C  Hurst et al. 1975 
   17-21 C  Moyle 2002;  

Boschung and Mayden 2004 
   16.7-20 C  https://www.dnr.sc.gov/fish/species/red

eyebass.html 
   21 C  Boschung and Mayden 2004 

 
 
 
Shoal Bass:  
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   15-22 C (hatching)  Sammons et al. 2015 
   17-24 C  Boschung and Mayden 2004 
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Table 2.1. The proportion of temperature fluctuations that was less than the indicated temperature limit, ranging from 2 C to >12 C (in 
2 degree C increments) for the tailrace, Malone, and Wadley sites.  Missing values are the result of insufficient data.  
 
 

 
 
 
 

 

Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP
Heflin 0.97 0.005 0.0006
Tailrace 0.99 0.01
Malone 0.99 0.98 0.0052 0.011 0.00048 0.0013 0.000097 0.000038 0 0 0.00019 0.000038
Wadley 0.97 0.99 0.019 0.011 0.0061 0.0013 0.0014 0.000039 0.00019 0 0.00039 0.000039
Heflin 0.99 0.0057 0.0006
Tailrace 0.98 0.019
Malone 0.97 0.99 0.018 0.0066 0.0021 0.00087 0.00023 0.00011
Wadley 0.98 0.99 0.019 0.0066 0.0021 0.00087 0.00023 0.00011
Heflin 0.97 0.0058 0.0035 0.0018 0.004
Tailrace 0.99 0.0034
Malone 0.98 0.98 0.011 0.011 0.0011 0.0011 0.00036 0.00036 0 0 0.00053 0.00053
Wadley 0.97 0.99 0.02 0.019 0.0061 0.0013 0.0014 0.00049 0.00019 0.00022 0.00039 0.000055
Heflin 0.97 0.01 0.004 0.002 0.0024 0.001
Tailrace
Malone 0.98 0.013
Wadley

12+ C

Spring

Summer

Fall

Winter

Site      
2 C 4 C 6 C 8 C 10 C
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Table 3.1. Scientific names, common names, and species abbreviations used in this report. 
 

Scientific Name Common Name Abbreviation 
Amia calva Bowfin BOWF 

Alosa aestivalis Blueback Herring BBHR 
Alosa chrysochloris Skipjack Herring SKJH 

Dorosoma cepedianum Gizzard Shad GIZS 
Dorosoma petenense Threadfin Shad THSH 

Campostoma oligolepis Largescale Stoneroller LSSR 
Cyprinella callistia Alabama Shiner ALSH 
Cyprinella gibbsi Tallapoosa Shiner TPSH 

Cyprinella venusta Blacktail Shiner BTSH 
Cyprinus carpio Common Carp CCAR 

Ctenopharyngodon idella Grass Carp GCAR 
Luxilus chrysocephalus Striped Shiner STSH 

Luxilus zonistius Bandfin Shiner BAFS 
Lythrurus bellus Pretty Shiner PRSH 

Notemigonus crysoleucas Golden Shiner GLDA 
Notropis baileyi Rough Shiner RSHN 
Notropis stilbius Silverstripe Shinner SPSH 
Notropis texanus Weed Shiner WESH 

Notropis xaenocephalus Coosa Shiner COOS 
Pimephales vigilax Bullhead Minnow BUMN 

Semotilus thoreauianus Dixie Chub DXCB 
Hypentelium nigricans Alabama Hogsucker AHOG 
Minytrema melanops Spotted Sucker SPSR 

Moxostoma carinatum River Redhorse RVRH 
Moxostoma duquesnei Black Redhorse BREH 
Moxostoma poecilurum Blacktail Redhorse BTRH 

Ameiurus brunneus Snail Bullhead SNBL 
Ameiurus melas Black Bullhead BLBH 
Ameiurus natalis Yellow Bullhead YBUL 

Ameiurus nebulosus Brown Bullhead BRBH 
Ictalurus furcatus Blue Catfish BCAT 

Ictalurus punctatus Channel Catfish CCAT 
Noturus funebris Black Madtom BLMT 

Noturus leptacanthus Speckled Madtom SPMT 
Pylodictis olivaris Flathead Catfish FCAT 
Fundulus olicaceus Blackspotted Topminnow BLTM 
Morone chrysops White Bass WHBA 
Morone saxatilis Striped Bass STBA 
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Ambloplites ariommus Shadow Bass SHBA 
Lepomis auritus Redbreast Sunfish RBSF 

Lepomis cyanellus Green Sunfish GSUN 
Lepomis gulosus Warmouth WARM 

Lepomis macrochirus Bluegill BLGL 
Lepomis microlophus Redear Sunfish REAR 

Lepomis spp. Bluegill X Green Sunfish BGGN 
Lepomis spp.  Hybrid Redbreast RBSX 

Micropterus henshalli Alabama Bass ALAB 
Micropterus tallapoosae Tallapoosa Bass TPBA 

Pomoxis annularis White Crappie WHCP 
Pomoxis nigromaculatus Black Crappie BLCP 

Etheostoma chuckwachatte Lipstick Darter LIPD 
Etheostoma stigmaeum Speckled Darter SPDR 
Etheostoma tallapoosae Tallapoosa Darter TPDA 

Perca flavescens Yellow Perch YPER 
Percina kathae Mobile Logperch MLOG 

Percina palmaris Bronze Darter BRDT 
Percina smithvanizi Muscadine Darter MBDT 
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Table 3.2. Total number of fish species, families, and biodiversity indices for four sites on the 
Tallapoosa River, Alabama. Sites are: LB = Lee's Bridge, TR = tailrace, WD = Wadley, HB = 
Horseshoe Bend.  
 
 

Site 
Total 

Species Total Families Shannon's H 
LB 39 9 2.80 
TR 38 7 2.59 
WD 35 7 2.88 
HB 33 7 2.49 
All 55 9 3.06 
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Table 3.3. Frequency and catch-per-effort (fish/hr) by season and overall for fish collected from the Tallapoosa River, Alabama. 
Species are as defined in Table 3.1. 

 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
BOWF 0 4 1 2 7 0 0.26 0.13 0.13 0.15 
BBHR 0 2 0 0 2 0 0.13 0 0 0.04 
GIZS 0 15 11 33 59 0 0.98 1.38 2.06 1.3 
SKJH 0 1 0 0 1 0 0.07 0 0 0.02 
THSH 49 13 1 2 65 8.17 0.85 0.13 0.13 1.43 
ALSH 82 50 20 86 238 13.67 3.26 2.5 5.38 5.25 
BAFS 0 0 0 2 2 0 0 0 0.13 0.04 
BTSH 105 131 62 115 413 17.5 8.53 7.75 7.19 9.11 
BUMN 0 19 1 32 52 0 1.24 0.13 2 1.15 
CCAR 2 15 19 29 65 0.33 0.98 2.38 1.81 1.43 
COOS 1 20 33 24 78 0.17 1.3 4.13 1.5 1.72 
DXCB 11 0 0 0 11 1.83 0 0 0 0.24 
GCAR 0 0 1 0 1 0 0 0.13 0 0.02 
GLDA 0 1 0 0 1 0 0.07 0 0 0.02 
LSSR 30 21 8 59 118 5 1.37 1 3.69 2.6 
PRSH 0 0 3 0 3 0 0 0.38 0 0.07 
RSHN 0 1 0 0 1 0 0.07 0 0 0.02 
SPSH 67 208 0 32 307 11.17 13.55 0 2 6.77 
STSH 7 3 0 1 11 1.17 0.2 0 0.06 0.24 
TPSH 1 2 2 8 13 0.17 0.13 0.25 0.5 0.29 
WESH 0 4 1 5 10 0 0.26 0.13 0.31 0.22 
AHOG 31 24 26 64 145 5.17 1.56 3.25 4 3.2 
BREH 9 20 10 21 60 1.5 1.3 1.25 1.31 1.32 
BTRH 53 124 81 232 490 8.83 8.08 10.13 14.5 10.8 
RVRH 0 0 0 3 3 0 0 0 0.19 0.07 
SPSR 6 0 3 33 42 1 0 0.38 2.06 0.93 
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BCAT 1 14 9 12 36 0.17 0.91 1.13 0.75 0.79 
BLBH 0 1 0 0 1 0 0.07 0 0 0.02 
BLMT 0 0 0 3 3 0 0 0 0.19 0.07 
BRBH 1 1 1 0 3 0.17 0.07 0.13 0 0.07 
CCAT 10 39 37 88 174 1.67 2.54 4.63 5.5 3.84 
FCAT 0 3 17 11 31 0 0.2 2.13 0.69 0.68 
SNBL 0 0 3 5 8 0 0 0.38 0.31 0.18 
SPMT 0 0 1 2 3 0 0 0.13 0.13 0.07 
YBUL 7 15 5 34 61 1.17 0.98 0.63 2.13 1.35 
BLTM 7 9 3 3 22 1.17 0.59 0.38 0.19 0.49 
STBA 0 6 0 1 7 0 0.39 0 0.06 0.15 
WHBA 0 4 0 0 4 0 0.26 0 0 0.09 
ALAB 52 138 138 237 565 8.67 8.99 17.25 14.81 12.46 
BGGN 1 4 0 0 5 0.17 0.26 0 0 0.11 
BLCP 0 31 4 7 42 0 2.02 0.5 0.44 0.93 
BLGL 69 339 109 330 847 11.5 22.08 13.63 20.63 18.68 
GSUN 8 28 10 6 52 1.33 1.82 1.25 0.38 1.15 
RBSF 26 107 109 179 421 4.33 6.97 13.63 11.19 9.28 
RBSX 0 2 5 0 7 0 0.13 0.63 0 0.15 
REAR 2 16 11 30 59 0.33 1.04 1.38 1.88 1.3 
SHBA 16 62 9 59 146 2.67 4.04 1.13 3.69 3.22 
TPBA 15 18 16 21 70 2.5 1.17 2 1.31 1.54 
WARM 1 2 0 2 5 0.17 0.13 0 0.13 0.11 
WHCP 0 3 1 7 11 0 0.2 0.13 0.44 0.24 
BRDT 18 124 62 122 326 3 8.08 7.75 7.63 7.19 
LIPD 2 28 43 33 106 0.33 1.82 5.38 2.06 2.34 
MBDT 20 8 18 66 112 3.33 0.52 2.25 4.13 2.47 
MLOG 4 41 18 19 82 0.67 2.67 2.25 1.19 1.81 
SPDR 0 4 6 15 25 0 0.26 0.75 0.94 0.55 
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TPDA 0 4 0 2 6 0 0.26 0 0.13 0.13 
YPER 0 0 0 1 1 0 0 0 0.06 0.02 
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Table 3.4. Frequency and catch-per-effort (fish/h) by site and overall for fish collected from the Tallapoosa River, Alabama. Sites are: 
LB = Lee's Bridge, TR = tailrace, WD = Wadley, HB = Horseshoe Bend. Species are as defined in Table 3.1. 

 LB TR WD HB All LB CPE TR CPE WD CPE HB CPE CPE 
BOWF 7 0 0 0 7 0.78 0 0 0 0.15 
BBHR 0 0 0 2 2 0 0 0 0.17 0.04 
GIZS 52 0 1 6 59 5.78 0 0.1 0.5 1.3 
SKJH 0 0 0 1 1 0 0 0 0.08 0.02 
THSH 6 0 26 33 65 0.67 0 2.48 2.75 1.43 
ALSH 0 136 86 16 238 0 9.82 8.19 1.33 5.25 
BAFS 0 2 0 0 2 0 0.14 0 0 0.04 
BTSH 62 51 123 177 413 6.89 3.68 11.71 14.75 9.11 
BUMN 52 0 0 0 52 5.78 0 0 0 1.15 
CCAR 36 5 16 8 65 4 0.36 1.52 0.67 1.43 
COOS 28 13 33 4 78 3.11 0.94 3.14 0.33 1.72 
DXCB 0 11 0 0 11 0 0.79 0 0 0.24 
GCAR 1 0 0 0 1 0.11 0 0 0 0.02 
GLDA 0 0 0 1 1 0 0 0 0.08 0.02 
LSSR 1 70 47 0 118 0.11 5.05 4.48 0 2.6 
PRSH 3 0 0 0 3 0.33 0 0 0 0.07 
RSHN 0 1 0 0 1 0 0.07 0 0 0.02 
SPSH 10 0 108 189 307 1.11 0 10.29 15.75 6.77 
STSH 0 8 3 0 11 0 0.58 0.29 0 0.24 
TPSH 3 1 9 0 13 0.33 0.07 0.86 0 0.29 
WESH 6 4 0 0 10 0.67 0.29 0 0 0.22 
AHOG 4 19 110 12 145 0.44 1.37 10.48 1 3.2 
BREH 4 0 22 34 60 0.44 0 2.1 2.83 1.32 
BTRH 171 8 183 128 490 19 0.58 17.43 10.67 10.8 
RVRH 3 0 0 0 3 0.33 0 0 0 0.07 
SPSR 7 2 28 5 42 0.78 0.14 2.67 0.42 0.93 



-99- 
 

BCAT 29 0 0 7 36 3.22 0 0 0.58 0.79 
BLBH 0 0 0 1 1 0 0 0 0.08 0.02 
BLMT 0 3 0 0 3 0 0.22 0 0 0.07 
BRBH 0 2 1 0 3 0 0.14 0.1 0 0.07 
CCAT 51 59 19 45 174 5.67 4.26 1.81 3.75 3.84 
FCAT 23 1 0 7 31 2.56 0.07 0 0.58 0.68 
SNBL 0 8 0 0 8 0 0.58 0 0 0.18 
SPMT 0 0 3 0 3 0 0 0.29 0 0.07 
YBUL 1 57 1 2 61 0.11 4.12 0.1 0.17 1.35 
BLTM 1 7 5 9 22 0.11 0.51 0.48 0.75 0.49 
STBA 6 1 0 0 7 0.67 0.07 0 0 0.15 
WHBA 4 0 0 0 4 0.44 0 0 0 0.09 
ALAB 66 82 212 205 565 7.33 5.92 20.19 17.08 12.46 
BGGN 0 3 1 1 5 0 0.22 0.1 0.08 0.11 
BLCP 23 6 6 7 42 2.56 0.43 0.57 0.58 0.93 
BLGL 149 490 121 87 847 16.56 35.38 11.52 7.25 18.68 
GSUN 0 43 6 3 52 0 3.1 0.57 0.25 1.15 
RBSF 25 56 138 202 421 2.78 4.04 13.14 16.83 9.28 
RBSX 0 0 6 1 7 0 0 0.57 0.08 0.15 
REAR 42 3 4 10 59 4.67 0.22 0.38 0.83 1.3 
SHBA 2 92 20 32 146 0.22 6.64 1.9 2.67 3.22 
TPBA 2 3 21 44 70 0.22 0.22 2 3.67 1.54 
WARM 1 1 1 2 5 0.11 0.07 0.1 0.17 0.11 
WHCP 5 1 5 0 11 0.56 0.07 0.48 0 0.24 
BRDT 1 185 122 18 326 0.11 13.36 11.62 1.5 7.19 
LIPD 0 86 18 2 106 0 6.21 1.71 0.17 2.34 
MBDT 4 69 38 1 112 0.44 4.98 3.62 0.08 2.47 
MLOG 13 51 15 3 82 1.44 3.68 1.43 0.25 1.81 
SPDR 1 1 23 0 25 0.11 0.07 2.19 0 0.55 
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TPDA 0 2 4 0 6 0 0.14 0.38 0 0.13 
YPER 1 0 0 0 1 0.11 0 0 0 0.02 
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Figure 3.5. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Lee's Bridge site on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 

 Spring Summer Fall All Spring CPE Summer CPE Fall CPE CPE 
BOWF 4 1 2 7 1.33 0.5 0.5 0.78 
GIZS 15 10 27 52 5 5 6.75 5.78 
THSH 4 1 1 6 1.33 0.5 0.25 0.67 
BTSH 14 17 31 62 4.67 8.5 7.75 6.89 
BUMN 19 1 32 52 6.33 0.5 8 5.78 
CCAR 4 14 18 36 1.33 7 4.5 4 
COOS 17 0 11 28 5.67 0 2.75 3.11 
GCAR 0 1 0 1 0 0.5 0 0.11 
LSSR 0 0 1 1 0 0 0.25 0.11 
PRSH 0 3 0 3 0 1.5 0 0.33 
SPSH 8 0 2 10 2.67 0 0.5 1.11 
WESH 0 1 5 6 0 0.5 1.25 0.67 
AHOG 2 1 1 4 0.67 0.5 0.25 0.44 
BREH 2 2 0 4 0.67 1 0 0.44 
BTRH 23 27 121 171 7.67 13.5 30.25 19 
RVRH 0 0 3 3 0 0 0.75 0.33 
SPSR 0 1 6 7 0 0.5 1.5 0.78 
BCAT 14 7 8 29 4.67 3.5 2 3.22 
CCAT 15 11 25 51 5 5.5 6.25 5.67 
FCAT 1 13 9 23 0.33 6.5 2.25 2.56 
YBUL 1 0 0 1 0.33 0 0 0.11 
BLTM 1 0 0 1 0.33 0 0 0.11 
STBA 6 0 0 6 2 0 0 0.67 
WHBA 4 0 0 4 1.33 0 0 0.44 
ALAB 12 22 32 66 4 11 8 7.33 
BLCP 17 2 4 23 5.67 1 1 2.56 
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BLGL 29 22 98 149 9.67 11 24.5 16.56 
RBSF 3 12 10 25 1 6 2.5 2.78 
REAR 9 8 25 42 3 4 6.25 4.67 
SHBA 0 0 2 2 0 0 0.5 0.22 
TPBA 0 1 1 2 0 0.5 0.25 0.22 

WARM 1 0 0 1 0.33 0 0 0.11 
WHCP 0 0 5 5 0 0 1.25 0.56 
BRDT 0 1 0 1 0 0.5 0 0.11 
MBDT 0 0 4 4 0 0 1 0.44 
MLOG 1 1 11 13 0.33 0.5 2.75 1.44 
SPDR 0 0 1 1 0 0 0.25 0.11 
TPSH 2 1 0 3 0.67 0.5 0 0.33 
YPER 0 0 1 1 0 0 0.25 0.11 
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Figure 3.6. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the tailrace of R.L. Harris Dam on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 
 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
ALSH 62 23 1 50 136 31 3.93 0.5 12.5 9.82 
BAFS 0 0 0 2 2 0 0 0 0.5 0.14 
BTSH 29 21 0 1 51 14.5 3.59 0 0.25 3.68 
CCAR 0 5 0 0 5 0 0.85 0 0 0.36 
COOS 0 1 2 10 13 0 0.17 1 2.5 0.94 
DXCB 11 0 0 0 11 5.5 0 0 0 0.79 
LSSR 30 21 5 14 70 15 3.59 2.5 3.5 5.05 
RSHN 0 1 0 0 1 0 0.17 0 0 0.07 
STSH 5 3 0 0 8 2.5 0.51 0 0 0.58 
TPSH 0 0 0 1 1 0 0 0 0.25 0.07 
WESH 0 4 0 0 4 0 0.68 0 0 0.29 
AHOG 13 3 0 3 19 6.5 0.51 0 0.75 1.37 
BTRH 1 6 1 0 8 0.5 1.03 0.5 0 0.58 
SPSR 0 0 0 2 2 0 0 0 0.5 0.14 
BLMT 0 0 0 3 3 0 0 0 0.75 0.22 
BRBH 1 1 0 0 2 0.5 0.17 0 0 0.14 
CCAT 8 17 10 24 59 4 2.91 5 6 4.26 
FCAT 0 0 1 0 1 0 0 0.5 0 0.07 
SNBL 0 0 3 5 8 0 0 1.5 1.25 0.58 
YBUL 7 12 5 33 57 3.5 2.05 2.5 8.25 4.12 
BLTM 4 1 0 2 7 2 0.17 0 0.5 0.51 
STBA 0 0 0 1 1 0 0 0 0.25 0.07 
ALAB 17 21 15 29 82 8.5 3.59 7.5 7.25 5.92 
BGGN 0 3 0 0 3 0 0.51 0 0 0.22 
BLCP 0 4 0 2 6 0 0.68 0 0.5 0.43 
BLGL 54 251 28 157 490 27 42.91 14 39.25 35.38 
GSUN 8 27 4 4 43 4 4.62 2 1 3.1 
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RBSF 5 4 7 40 56 2.5 0.68 3.5 10 4.04 
REAR 1 0 0 2 3 0.5 0 0 0.5 0.22 
SHBA 12 47 4 29 92 6 8.03 2 7.25 6.64 
TPBA 0 2 0 1 3 0 0.34 0 0.25 0.22 

WARM 1 0 0 0 1 0.5 0 0 0 0.07 
WHCP 0 0 1 0 1 0 0 0.5 0 0.07 
BRDT 17 87 27 54 185 8.5 14.87 13.5 13.5 13.36 
LIPD 2 26 38 20 86 1 4.44 19 5 6.21 

MBDT 20 5 17 27 69 10 0.85 8.5 6.75 4.98 
MLOG 4 36 10 1 51 2 6.15 5 0.25 3.68 
SPDR 0 1 0 0 1 0 0.17 0 0 0.07 
TPDA 0 0 0 2 2 0 0 0 0.5 0.14 
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Figure 3.7. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Wadley site on the Tallapoosa 
River, Alabama. Species are as defined in Table 3.1. 

 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
GIZS 0 0 1 0 1 0 0 0.5 0 0.1 
THSH 17 9 0 0 26 8.5 3.6 0 0 2.48 
ALSH 16 17 19 34 86 8 6.8 9.5 8.5 8.19 
BTSH 12 42 34 35 123 6 16.8 17 8.75 11.71 
CCAR 1 3 5 7 16 0.5 1.2 2.5 1.75 1.52 
COOS 0 2 30 1 33 0 0.8 15 0.25 3.14 
LSSR 0 0 3 44 47 0 0 1.5 11 4.48 
SPSH 38 61 0 9 108 19 24.4 0 2.25 10.29 
STSH 2 0 0 1 3 1 0 0 0.25 0.29 
TPSH 1 0 1 7 9 0.5 0 0.5 1.75 0.86 
AHOG 17 15 24 54 110 8.5 6 12 13.5 10.48 
BREH 5 4 1 12 22 2.5 1.6 0.5 3 2.1 
BTRH 33 52 36 62 183 16.5 20.8 18 15.5 17.43 
SPSR 4 0 1 23 28 2 0 0.5 5.75 2.67 
BRBH 0 0 1 0 1 0 0 0.5 0 0.1 
CCAT 1 0 4 14 19 0.5 0 2 3.5 1.81 
SPMT 0 0 1 2 3 0 0 0.5 0.5 0.29 
YBUL 0 0 0 1 1 0 0 0 0.25 0.1 
BLTM 1 1 3 0 5 0.5 0.4 1.5 0 0.48 
ALAB 13 31 66 102 212 6.5 12.4 33 25.5 20.19 
BGGN 1 0 0 0 1 0.5 0 0 0 0.1 
BLCP 0 3 2 1 6 0 1.2 1 0.25 0.57 
BLGL 10 28 44 39 121 5 11.2 22 9.75 11.52 
GSUN 0 1 4 1 6 0 0.4 2 0.25 0.57 
RBSF 8 22 50 58 138 4 8.8 25 14.5 13.14 
RBSX 0 1 5 0 6 0 0.4 2.5 0 0.57 
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REAR 0 0 3 1 4 0 0 1.5 0.25 0.38 
SHBA 0 6 4 10 20 0 2.4 2 2.5 1.9 
TPBA 3 2 9 7 21 1.5 0.8 4.5 1.75 2 

WARM 0 0 0 1 1 0 0 0 0.25 0.1 
WHCP 0 3 0 2 5 0 1.2 0 0.5 0.48 
BRDT 1 20 33 68 122 0.5 8 16.5 17 11.62 
LIPD 0 0 5 13 18 0 0 2.5 3.25 1.71 

MBDT 0 2 1 35 38 0 0.8 0.5 8.75 3.62 
MLOG 0 4 5 6 15 0 1.6 2.5 1.5 1.43 
SPDR 0 3 6 14 23 0 1.2 3 3.5 2.19 
TPDA 0 4 0 0 4 0 1.6 0 0 0.38 
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Table 3.8. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Horseshoe Bend site on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 
 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
BBHR 0 2 0 0 2 0 0.5 0 0 0.17 
GIZS 0 0 0 6 6 0 0 0 1.5 0.5 
SKJH 0 1 0 0 1 0 0.25 0 0 0.08 
THSH 32 0 0 1 33 16 0 0 0.25 2.75 
ALSH 4 10 0 2 16 2 2.5 0 0.5 1.33 
BTSH 64 54 11 48 177 32 13.5 5.5 12 14.75 
CCAR 1 3 0 4 8 0.5 0.75 0 1 0.67 
COOS 1 0 1 2 4 0.5 0 0.5 0.5 0.33 
GLDA 0 1 0 0 1 0 0.25 0 0 0.08 
SPSH 29 139 0 21 189 14.5 34.75 0 5.25 15.75 
AHOG 1 4 1 6 12 0.5 1 0.5 1.5 1 
BREH 4 14 7 9 34 2 3.5 3.5 2.25 2.83 
BTRH 19 43 17 49 128 9.5 10.75 8.5 12.25 10.67 
SPSR 2 0 1 2 5 1 0 0.5 0.5 0.42 
BLBH 0 1 0 0 1 0 0.25 0 0 0.08 
BCAT 1 0 2 4 7 0.5 0 1 1 0.58 
CCAT 1 7 12 25 45 0.5 1.75 6 6.25 3.75 
FCAT 0 2 3 2 7 0 0.5 1.5 0.5 0.58 
YBUL 0 2 0 0 2 0 0.5 0 0 0.17 
BLTM 2 6 0 1 9 1 1.5 0 0.25 0.75 
ALAB 22 74 35 74 205 11 18.5 17.5 18.5 17.08 
BGGN 0 1 0 0 1 0 0.25 0 0 0.08 
BLCP 0 7 0 0 7 0 1.75 0 0 0.58 
BLGL 5 31 15 36 87 2.5 7.75 7.5 9 7.25 
GSUN 0 0 2 1 3 0 0 1 0.25 0.25 
RBSF 13 78 40 71 202 6.5 19.5 20 17.75 16.83 
RBSX 0 1 0 0 1 0 0.25 0 0 0.08 
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REAR 1 7 0 2 10 0.5 1.75 0 0.5 0.83 
SHBA 4 9 1 18 32 2 2.25 0.5 4.5 2.67 
TPBA 12 14 6 12 44 6 3.5 3 3 3.67 

WARM 0 1 0 1 2 0 0.25 0 0.25 0.17 
BRDT 0 17 1 0 18 0 4.25 0.5 0 1.5 
LIPD 0 2 0 0 2 0 0.5 0 0 0.17 

MBDT 0 1 0 0 1 0 0.25 0 0 0.08 
MLOG 0 0 2 1 3 0 0 1 0.25 0.25 
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Table 3.9. Results of ANOVAs with a Tukey’s post-hoc test for pairwise comparisons between 
sites testing Wr (relative condition for Redbreast Sunfish) for the four target  species collected 
from four sites on the Tallapoosa River.  Species are: ALAB=Alabama Bass, RBSF=Redbreast 
Sunfish, CCAT=Channel Catfish, TPBA=Tallapoosa Bass, and sites are LB=Lees Bridge, 
TR=tailrace, WD=Wadley, and HB=Horseshoe Bend. Rows that are in bold text indicate 
comparisons that were significant.    

Species Pair Estimate p PR(>F) Degrees of Freedom  

CCAT LB-HB -9.88 0.06 0.00 172  

CCAT TR-HB 9.52 0.09    

CCAT WD-HB -4.82 0.83    

CCAT TR-LB 19.40 <0.001    

CCAT WD-LB 5.07 0.81    

CCAT WD-TR -14.34 0.06    

       

RBSF LB-HB -1.65 0.84 0.32 330  

RBSF TR-HB 2.15 0.44    

RBSF WD-HB 0.11 0.99    

RBSF TR-LB 3.80 0.32    

RBSF WD-LB 1.76 0.83    

RBSF WD-TR -2.04 0.55    

       

ALAB LB-HB -0.94 0.89 0.00 363  

ALAB TR-HB 6.54 <0.01    

ALAB WD-HB 2.21 0.11    

ALAB TR-LB 7.48 <0.01    

ALAB WD-LB 3.14 0.06    

ALAB WD-TR -4.33 <0.01    

       

TPBA LB-HB -4.59 1.00 0.66 54  

TPBA TR-HB 8.05 0.97    

TPBA WD-HB 10.15 0.64    

TPBA TR-LB 12.65 0.97    

TPBA WD-LB 14.74 0.91    

TPBA WD-TR 2.09 1.00      
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Table 3.10. von Bertalanffy growth parameters for four target species collected from four sites on the Tallapoosa River, Alabama. 
Length was standardized to the last measured annulus using the direct proportion method.   Species are: ALAB=Alabama Bass, 
RBSF=Redbreast Sunfish, CCAT=Channel Catfish, TPBA=Tallapoosa Bass. 

    Site   

Parameter Species 
Lee's 

Bridge Tailrace Wadley Horseshoe Bend All Downstream All 
L∞ CCAT 425.97 350443.80 588.67 356.09 523.27 413.79 
K CCAT 0.13 0.00 0.13 0.53 0.15 0.24 
t0 CCAT -4.34 -2.49 -0.56 -0.46 -0.80 -0.62 
n CCAT 56.00 50.00 16.00 46.00 112.00 168.00 
         

L∞ RBSF 70356.06 229.81 291.26 238.62 253.48 263.27 
K RBSF 0.00 0.32 0.17 0.31 0.24 0.23 
t0 RBSF -1.44 -0.80 -1.03 -0.14 -0.68 -0.70 
n RBSF 19.00 51.00 88.00 119.00 258.00 277.00 
         

L∞ ALAB 491.51 13140.00 479.91 521.07 566.64 549.09 
K ALAB 0.28 0.00 0.28 0.21 0.18 0.19 
t0 ALAB -0.19 -2.53 -0.13 -0.10 -0.49 -0.45 
n ALAB 55.00 53.00 141.00 133.00 327.00 382.00 
         

L∞ TPBA      363.91 
K TPBA      0.25 
t0 TPBA      -0.56 
n TPBA           58.00 
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Table 3.11. Metadata for fish tagged with combined acoustic and radio tags in the Tallapoosa 
River, Alabama. Species are as defined in Table 3.1. Weight NAs due to scale malfunction. 

Radio 
ID Acoustic ID Detections Species TL WT 

External 
Tag 

Release 
Timestamp 

20 28688 42 ALAB 344 490 1917 6/30/2020 12:30 
21 28690 0 ALAB 358 550 1918 6/30/2020 12:30 
22 28692 59991 ALAB 365 572 1919 6/30/2020 10:43 
23 28604 0 TPBA 312 410 N  7/3/2020 8:32 
24 28696 0 TPBA 310 380 N 7/3/2020 11:30 
25 28698 1642 TPBA 295 380 1914 7/9/2020 10:10 
160 29388 96854 ALAB 472 1100 1922 6/30/2020 10:43 
161 29390 665 ALAB 418 860 1921 6/30/2020 10:43 
162 29392 43367 ALAB 418 806 1920 6/30/2020 10:43 
163 29394 0 ALAB 442 900 1916 6/30/2020 12:30 
165 29398 419 ALAB 474 1140 1915 6/30/2020 12:30 
193 29454 869 ALAB 451 NA 1913 7/9/2020 10:10 
196 29460 67 ALAB 432 NA 1911 7/9/2020 10:10 
199 29466 115325 ALAB 432 870 N 7/3/2020 14:11 
202 29472 476 ALAB 432 870 N 7/3/2020 11:30 
204 29476 61233 ALAB 489 NA 1912 7/9/2020 10:10 
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Table 4.1. Critical swimming speed and length (TL) of each species and site. 

 
 
 

Redbreast Sunfish
Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE

Lees Bridge 72.72 ± 12.66 33.7 ± 2.06 78.61 ± 15.56 32.67 ± 2.3
Wadley 53.34 ± 7.83 19.9 ± 0.37 75.83 ± 6.36 34.89 ± 1.3 56.28 ± 30.48 26.6 ± 0.89
Horseshoe Bend 73.54 ± 3.39 38.83 ± 1.4 59.13 ± 11.24 19.7 ± 0.27 94.01 ± 15.64 26.7 ± 2.9 67.01 ± 28.18 27.1 ± 0.95

Tallapoosa BassAlabama BassChannel Catfish 
Site
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Table 4.2.  Physiological parameters used in the Fish Bioenergetics 4 model to estimate 
respiration rates of Channel Catfish.  Parameters were taken from Blanc and Margraf (2002); 
all citations to the original sources can be found therein. 
 
Parameters Definition  Value 
   
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.33 

CB Weight dependent slope for 
maximum consumption 

-0.33 

CQ Temperature dependent slope 
for maximum consumption 

2.3 

CTO Optimum temperature for 
consumption 

31 C 

CTM Maximum temperature for 
consumption 

37 C 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.00833 

RB Weight dependent slope for 
respiration 

-0.20 

RQ Temperature dependent slope 
for respiration 

2.0 

RTO Optimum temperature for 
respiration 

35 C 

RTM Maximum temperature for 
respiration 

36.6 C 

ACT Activity parameter 1 
SDA Specific Dynamic Action 0.15 
 Egestion / Excretion  
FA Egestion constant 0.3 
FU Excretion constant 0.05 
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Table 4.3.  Physiological parameters used in the Fish Bioenergetics 4 model to simulate 
patterns of growth and respiration rates of Redbreast Sunfish.  With the exception of RQ, 
which was derived from respiration measurement from this project, all parameters were taken 
from the published values for Bluegill in the Fish Bioenergetics 4 model and sources for these 
parameters can be found therein (Deslauriers et al. 2017).  
   
Parameters Definition  Value 
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.007583* 

CB Weight dependent slope for 
maximum consumption 

-0.274 

CQ Temperature dependent slope 
for maximum consumption 

2.3 

CTO Optimum temperature for 
consumption 

27 

CTM Maximum temperature for 
consumption 

36 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.000642* 

RB Weight dependent slope for 
respiration 

-0.2 

RQ Temperature dependent slope 
for respiration 

2.394 

RTO Optimum temperature for 
respiration 

30 

RTM Maximum temperature for 
respiration 

37 

ACT Activity parameter 1 
SDA Specific Dynamic Action 0.172 
 Egestion / Excretion  
FA Egestion constant 0.158 
FU Excretion constant -0.222 
 
*Modified from the original daily rates to simulate hourly rates 
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Table 4.4.   Initial settings and P-value (i.e., proportion of maximum consumption) produced 
for model runs for a 1-month period (July 15 – August 15) for Redbreast Sunfish at the tailrace 
and Horseshoe Bend. 
 Initial Weight 

(g) 
Final Weight 
(g) 

P-value for 
tailrace 

P-value for 
Horseshoe 
Bend 

 

Age 1 14.27 15.16 0.357 0.395  
Age 3 65.98 68.61 0.397 0.436  
Age 5 130.16 132.64 0.395 0.44  
      
hours 
simulated  

768     
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Table 4.5. Physiological parameters used in the Fish Bioenergetics 4 model to simulate 
patterns of respiration rate of Alabama Bass.  With the exception of RQ, which was derived 
from respiration measurements from this project, parameters were taken from the Smallmouth 
Bass model published values in Fish Bioenergetics 4 and sources for these parameters can be 
found therein (Deslauriers et al. 2017).  
   
Parameters Definition  Value 
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.339 

CB Weight dependent slope for 
maximum consumption 

-0.31 

CQ Temperature dependent slope 
for maximum consumption 

1.95 

CTO Optimum temperature for 
consumption 

22 

CTM Maximum temperature for 
consumption 

37 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.244 

RB Weight dependent slope for 
respiration 

-0.756 

RQ Temperature dependent slope 
for respiration 

2.23 

RTO Optimum temperature for 
respiration 

36 

RTM Maximum temperature for 
respiration 

40 

ACT Activity parameter 2.0295 
SDA Specific Dynamic Action 0.172 
 Egestion / Excretion  
FA Egestion constant 0.158 
FU Excretion constant -0.222 
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Figure 0.1.  Map of study area.   
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Figure 2.1. Boxplots showing the mean average temperatures (diamonds) per month pre- and 
post-Green Plan for all three locations. First and third quartiles are represented by boxes and 
whiskers show 1.5*interquartile range with outliers being plotted points. Mean average 
temperatures were not significantly different between pre- and post-Green Plan years. Though 
not significant, the largest variation was recorded at Wadley, which is the furthest site 
downstream.   
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Figure 2.2A Yearly temperature variation (maximum, mean, and minimum) at the Harris Dam 
tailrace site.  Blue shaded boxes indicate periods when temperature variation was increased 
compared to other times of the year.  
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Figure  2.2B. Yearly temperature variation (maximum, mean, and minimum) at the Malone site. 
Blue shaded boxes indicate periods of particularly large temperature variation.   
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Figure 2.2C. Yearly temperature variation (maximum, mean, and minimum) at the Wadley site. 
Blue shaded boxes indicate periods of particularly large temperature variation.  
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Figure 2.2D. Yearly temperature variation (maximum, mean, and minimum) at Heflin (upriver 
from Lee’s Bridge), Alabama.  
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Figure 2.3. Frequency distributions of daily temperature ranges for the Harris tailrace, Malone, 
Wadley (Pre Green Plan 2000-2004, Post Green Plan 2005-2018), and Heflin (2018-2020).  
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Figure 2.4. Frequency distributions of hourly temperature variation for three sites below Harris 
Dam (tailrace, Malone, and Wadley).  
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Figure 2.5. Hourly temperature variation at Heflin (unregulated), Harris tailrace, Malone, and 
Wadley (all regulated) showing when water cooled (negative values) and water warmed (positive 
values). Horizontal lines show +2 C (red) and -2 C (blue). 
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Figure 2.6. Mean temperature trends pre- and post-Green Plan across three locations.  
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Figure 2.7A. Average air and water temperatures pre- and post-Green Plan at the Harris Dam 
tailrace site.   
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Figure 2.7B. Average air and water temperatures pre- and post-Green Plan at the Malone site.   
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Figure 2.7C. Average air and water temperatures pre- and post-Green Plan at the Wadley site. 
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Figure 2.8. Frequency of generation times for each season.  



-142- 
 



-143- 
 



-144- 
 



-145- 
 



-146- 
 



-147- 
 



-148- 
 



-149- 
 



-150- 
 



-151- 
 



-152- 
 



-153- 
 



-154- 
 



-155- 
 



-156- 
 



-157- 
 



-158- 
 



-159- 
 



-160- 
 



-161- 
 



-162- 
 



-163- 
 



-164- 
 



-165- 
 

 
 



-166- 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



-167- 
 

 



-168- 
 

 



-169- 
 

 



-170- 
 

 



-171- 
 

 



-172- 
 

 



-173- 
 

 



-174- 
 

 



-175- 
 

 



-176- 
 

 



-177- 
 

 



-178- 
 

 



-179- 
 

 



-180- 
 

 



-181- 
 

 



-182- 
 

 



-183- 
 

 



-184- 
 

 



-185- 
 

 



-186- 
 

 



-187- 
 

 



-188- 
 

 



-189- 
 

 



-190- 
 

 



-191- 
 

 



-192- 
 

 



-193- 
 

 



-194- 
 



-195- 
 



-196- 
 



-197- 
 



-198- 
 



-199- 
 



-200- 
 



-201- 
 



-202- 
 



-203- 
 



-204- 
 



-205- 
 



-206- 
 



-207- 
 



-208- 
 



-209- 
 



-210- 
 



-211- 
 



-212- 
 



-213- 
 

 
 
 
 



-214- 
 

 



-215- 
 



-216- 
 



-217- 
 



-218- 
 



-219- 
 



-220- 
 



-221- 
 



-222- 
 



-223- 
 



-224- 
 



-225- 
 



-226- 
 



-227- 
 



-228- 
 



-229- 
 



-230- 
 



-231- 
 



-232- 
 



-233- 
 



-234- 
 



-235- 
 



-236- 
 



-237- 
 

 
Figure 2.9. Temperature maps generated using interpolated data from 20 loggers along the river 
for an average day of each season. Each map represents the average temperature per hour.  
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Figure 2.10. Average monthly temperatures over the course of 2019-2020 for loggers LO1 and 
L19 on the Tallapoosa River.  
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Figure 2.11. Relative change in temperature every six hours along the Tallapoosa River for six 
different months. Each panel shows the warmest water in red and the coolest water in blue.  
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Figure 3.1. Relative weights of Channel Catfish collected from four sites on the Tallapoosa 
River, Alabama.  Sites are LB=Lee’s Bridge, TR=tailrace, WD=Wadley, and HB=Horseshoe 
Bend. Sites with different letters were significantly different based on an ANOVA with a 
Tukey’s test for pairwise comparisons.  The sample size for each species is above its name on the 
x-axis, and the total number of individuals across sites is in parentheses next to the species name.   
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Figure 3.2. Condition factor of Redbreast Sunfish collected from four sites on the Tallapoosa 
River, Alabama.  Sites are as defined in Figure 3.1.  Sites with different letters were significantly 
different based on an ANOVA with a Tukey’s test for pairwise comparisons. The sample size for 
each species is above its name on the x-axis, and the total number of individuals across sites is in 
parentheses next to the species name. 
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Figure 3.3. Relative weights (mean + 95% CI) of Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Sites with different letters were significantly different based on an 
ANOVA with a Tukey’s test for pairwise comparisons.  Sites are as defined in Figure 3.1. The 
sample size for each species is above its name on the x-axis, and the total number of individuals 
across sites is in parentheses next to the species name.   
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Figure 3.4. Relative weights of Tallapoosa Bass collected from four sites on the Tallapoosa 
River, Alabama.  Sites are as defined in Figure 3.1.  Sites with different letters were significantly 
different based on an ANOVA with a Tukey’s test for pairwise comparisons. The sample size for 
each species is above its name on the x-axis, and the total number of individuals across sites is in 
parentheses next to the species name.   
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Figure 3.5. Plot of relative weight and total length (mm) of target species collected from the 
Tallapoosa River.  Species are: Alabama Bass (red squares), Channel Catfish (orange triangles), 
and Tallapoosa Bass (black diamonds).   
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Figure 3.6. Relative condition of Redbreast Sunfish collected from the Tallapoosa River, 
Alabama by total length.  
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Figure 3.7. Age-frequency distributions of Channel Catfish from four sites on the Tallapoosa 
River, Alabama. Sample sizes are in parentheses following each site name.  
 
  



252 
 

 

Figure 3.8. Age-frequency distribution of Channel Catfish from the Tallapoosa River, Alabama. 
Sample size is in parentheses.   
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Figure 3.9. Age-frequency distributions of Redbreast Sunfish from four sites on the Tallapoosa 
River, Alabama.  Sample sizes are in parentheses.   
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Figure 3.10. Age-frequency distribution of Redbreast Sunfish from the Tallapoosa River, 
Alabama. Sample size is in parentheses.   
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Figure 3.11. Age-frequency distributions of Alabama Bass from four sites on the Tallapoosa 
River, Alabama. Sample sizes are in parentheses.  
 
  



256 
 

 
Figure 3.12. Age-frequency distribution of Alabama Bass collected from the Tallapoosa River, 
Alabama. Sample size is in parentheses.   
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Figure 3.13. Age-frequency distributions of Tallapoosa Bass collected from four sites on the 
Tallapoosa River, Alabama. Sample sizes are in parentheses.   
 
  



258 
 

Figure 3.14. Age-frequency distributions of Tallapoosa Bass collected from the Tallapoosa 
River, Alabama. Sample size is in parentheses.   
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Figure 3.15. von Bertalanffy growth curve for Channel Catfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.16. von Bertalanffy growth curves for Channel Catfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
 
  



261 
 

 
 

 
Figure 3.17. von Bertalanffy growth curves for Channel Catfish collected from above and below 
R.L. Harris Reservoir on the Tallapoosa River, Alabama. Length was standardized to the last 
observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
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Figure 3.18. von Bertalanffy growth curve for Redbreast Sunfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.19. von Bertalanffy growth curves for Redbreast Sunfish collected from four sites on 
the Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.20. von Bertalanffy growth curves for Redbreast Sunfish collected from above and 
below R.L. Harris Reservoir on the Tallapoosa River, Alabama. Length was standardized to the 
last observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
 
  



265 
 

 
 

 
Figure 3.21. von Bertalanffy growth curves for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.22. von Bertalanffy growth curves for Alabama Bass collected from all four Tallapoosa 
River, Alabama sites combined. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.23.  von Bertalanffy growth curves for Alabama Bass collected from above and below 
R.L. Harris Dam on the Tallapoosa River, Alabama. Length was standardized to the last 
observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
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Figure 3.24. von Bertalanffy growth curve for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.25. von Bertalanffy growth curve for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.26. von Bertalanffy growth curve for Tallapoosa Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
 
  



271 
 

 

 
Figure 3.27. Diet composition (average percent by weight) overall and by season for Channel 
Catfish collected from the Tallapoosa River, Alabama.  Sample sizes are in parentheses.   
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Figure 3.28. Diet composition (average percent by weight) overall and by site for Channel 
Catfish collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses.   
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Figure 3.29. Diet composition (average percent by weight) overall and by season for Redbreast 
Sunfish collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.   
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Figure 3.30. Diet composition (average percent by weight) overall and by site for Redbreast 
Sunfish collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses. 
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Figure 3.31. Diet composition (average percent by weight) overall and by season for Alabama 
Bass collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.   
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Figure 3.32. Diet composition (average percent by weight) overall and by site for Alabama Bass 
collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample sizes 
are in parentheses. 
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Figure 3.33. Diet composition (average percent by weight) overall and by season for Tallapoosa 
Bass collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.  
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Figure 3.34. Diet composition (average percent by weight) overall and by site for Tallapoosa 
Bass collected from the Tallapoosa River, Alabama.  Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses.   
 
  



279 
 

 
Figure 3.35: Map of each detected fish’s position (maximum signal strength) during each manual 
tracking effort. 
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Figure 3.36. Graph fish position (RKM) by date for each fish detected by a stationary acoustic array in the Tallapoosa River, Alabama. 
RKM zero was set at the furthest downstream receiver located at the Wadley site.  
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Figure 4.1a. static respirometry system.  
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Figure 4.1b. swimming respirometer.   
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Figure 4.1c. Set up of water exchange with the swimming respirometer.  
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Figure 4.2. Critical swimming speed of each species based on capture location.  
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Figure 4.3. Relative Ucrit of four species by collection site. Bars with different letters above them 
indicate values that differed significantly among sites within a species. All bars represent 
standard error.  
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Figure 4.4.  Average Ucrit for each species with standard error bars (top) and average relative Ucrit 
for each species collected from all sites with standard error bars (bottom).  
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Figure 4.5. Plot of total length and Ucrit for all species and locations.  
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Figure 4.6. Average SMR for each species across sites at 21 C. Error bars are SE. There were no 
differences across sites.  
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Figure 4.7. Respiration rate as a function of weight for each target species. Blue dots are fish 
tested at 21 C while red dots are fish tested at 10 C.  
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Figure 4.8. Average SMR for each species at 10 and 21 C with standard error bars.   

mind when comparing the largest and smallest individuals AMR and SMR.  
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Figure 4.9. Average (+ 1 SE) maximum AMR for each species combined across sites.  
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Figure 4.10. Average (+ 1 SE) maximum AMR for each species collected at all sites.  Some 
samples were unusable for AMR analysis due to equipment failure leading to a single individual 
Alabama Bass and Tallapoosa Bass being tested at Horseshoe Bend. 
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Figure 4.11. Active metabolic rate as a function of relative swimming speed (Bl*s-1).  Blue shaded areas 
indicate ±1 standard deviation of species average Ucrit. B shows the predicted value of VO2 based on 
relative speed. Models were derived from fish used in Ucrit trials (1 measure per fish per speed). The best 
model was a logarithmic model (lny) (Channel Catfish r2 = 0.26, 4.3296 + 0.4722x; Redbreast Sunfish 
r2 = 0.26, 4.8042+0.2667x; Alabama Bass r2 = 0.25, 4.5415 + 0.28715x; Tallapoosa Bass r2 = 0.32, 
4.9132+0.2683x) 

 

 

A 

B 
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Figure 4.12. Active metabolic rates (black dots) and average standard metabolic rates for each 
species. The area between the second order polynomial line (blue line) and the average SMR 
(black line) represents the average Scope for Metabolic Activity for the species at 21°C.  
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Figure 4.13. Mean respiration rates before and after water exchanges. Letters denote significant 
changes in rates after water exchange.  
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Figure 4.14. Mean respiration rates after water and velocity changes for all fish with 95% 
confidence intervals. 
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Figure 4.15.  A graphical representation of a typical bioenergetics model of the growth of a fish.  
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Figure 4.16.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Channel Catfish.  
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Figure 4.17.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Redbreast Sunfish. 
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Figure 4.18.  Simulated specific growth rate (blue lines, left axis) for Redbreast Sunfish in the 
tailrace for a 1-month period (July 15- August 15).  Temperatures used in the simulations are 
given by the red lines (right axis).  
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Figure 4.19.  Simulated specific growth rate (blue lines, left axis) for Redbreast Sunfish at 
Horseshoe Bend for a 1-month period (July 15- August 15).  Temperatures used in the 
simulations are given by the red lines (right axis).   
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Figure 4.20. Specific growth rate of Age-1 Redbreast Sunfish (blue lines, right axis) modeled for 
a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 
panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 
Bend. 
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Figure 4.21. Specific growth rate of Age-3 Redbreast Sunfish (blue lines, right axis) modeled for 
a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 
panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 
Bend. 
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Figure 4.22. Specific growth rate of Age-5 Redbreast Sunfish (blue lines, right axis) modeled for 
a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 
panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 
Bend. 
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Figure 4.23.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Alabama Bass. 
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APC Harris Relicensing

From: Anderegg, Angela Segars
Sent: Wednesday, March 17, 2021 2:43 PM
To: todd.fobian@dcnr.alabama.gov; Marshall, Matthew; 'Mike Holley'; 'Chris Greene'
Cc: McVicar, Ashley M; Carlee, Jason; Baker, Jeffery L.; Chandler, Keith Edward
Subject: FW: Final revised report
Attachments: 2021-3-16 Auburn Univ Harris Bioenergetics Final Report.pdf

I wanted to bring to your attention that Auburn made a few minor changes to the report based on our discussion on 3/5. 
See Dr. Wright’s note below. 
 
Stay safe today! 
 

Angie Anderegg 
Hydro Services 
(205)257‐2251 
arsegars@southernco.com 
 

From: Rusty Wright <wrighr2@auburn.edu>  
Sent: Wednesday, March 17, 2021 11:05 AM 
To: Anderegg, Angela Segars <ARSEGARS@southernco.com> 
Cc: Ehlana Stell <egs0046@auburn.edu>; Elijah Lamb <ebl0020@auburn.edu>; Dennis Devries <devridr@auburn.edu> 
Subject: Final revised report 
 

 EXTERNAL MAIL: Caution Opening Links or Files  

Angie, 
 
Sorry for the delay getting this back to you.  As we said in the meeting we had with the AL Power team and ADCNR, we 
did find a few minor errors in the report (typos, and an analysis where we double log transformed some data) that we 
felt should be corrected in the report.  Also, Todd Fobian asked if we had included hybrids in our diversity analyses.  We 
thought more about this and concluded that those occurrences should not be used in calculations of species diversity, so 
those indices were recalculated without the hybrids resulting in minor changes (see page 21 and Table 3.2).  None of 
these corrections changed our conclusions.   
 
Please find attached the revised final report in PDF format.  If you need it in Word format, please let me know. 
 
Stay safe in this severe weather coming our way! 
 
Rusty Wright 
 
Associate Professor/Extension Specialist 
School of Fisheries, Aquaculture, and Aquatic Sciences  
Auburn University  
Office PH 334‐844‐9311 
Extension Cell 334‐734‐4932 
 



 

Attachment 2 
Comments and Responses on the Draft Aquatic 

Resources Report  



Attachment 2 1 April 2021 

Commenting Entity 

Date of 
Comment & 

FERC Accession 
Number Comment – Aquatic Resources Alabama Power Response 

Federal Energy 
Regulatory Commission 
(FERC) 
 
Note: footnotes included in 
the original letter have 
been omitted from this 
table 

6/10/2020 
 
20200610-3059 

During the ISR Meeting, Alabama Power requested that stakeholders 
provide downstream flow alternatives for evaluation in the models 
developed during Phase 1 of the Downstream Release Alternatives 
Study.  Stakeholders expressed concerns about their ability to propose 
flow alternatives without having the draft reports for the Aquatic 
Resources and Downstream Aquatic Habitat Studies, which are 
scheduled to be available in July 2020 and June 2020, respectively. It is 
our understanding that during Phase 2 of this study, Alabama Power 
would run stakeholder-proposed flow alternatives that may be provided 
with ISR comments, as well as additional flow alternatives that 
stakeholders may propose after the results for the Aquatic Resources and 
Downstream Aquatic Habitat Studies are available.  Please clarify your 
intent by July 11, 2020, as part of your response to stakeholder 
comments on the ISR. 

The intent was clarified in our July 10, 2020 letter to 
FERC (Accession No. 202007-5122). 

FERC  In addition, we recommend that the modeling for Alabama Power’s 
Aquatic Resources Study and Downstream Aquatic Habitat Study,4 as 
well as any Phase 2 assessment(s) include all the downstream flow 
release alternatives identified and evaluated as part of the Downstream 
Flow Release Alternatives Study. The results of all the modeling for the 
Aquatic Resources Study and Downstream Aquatic Habitat Study should 
be included in the final study reports and filed with the Updated Study 
Report, due by April 12, 2021. 

Alabama Power is evaluated the impacts to aquatic 
resources and aquatic habitat as part of Phase 2 of the 
Downstream Release Alternatives Study.  

The comments highlighted below originally pertained to the Draft Downstream Aquatic Habitat Study Report. Because temperature is being analyzed as part of the 
Aquatic Resources Study, all temperature analysis has been moved to the Final Aquatic Resources Study Report. 
Alabama Department of 
Conservation and 
Natural Resources 
(ADCNR) 
 
Note: footnotes included in 
the original letter have 
been omitted from this 
table 

6/11/2020 
 
20200611-5152 

On page 18, section 3.2.4 Water Temperature of Draft Downstream 
Aquatic Habitat Report, temperature change data is primarily depicted in 
averages. It is important to remember that like dissolved oxygen declines, 
only one significant sudden temperature change event can stress or kill 
aquatic species. In addition, temperature highly influences dissolved 
oxygen levels in aquatic environments and significant dissolved oxygen 
declines and extreme temperature fluctuations can often coincide. For 
water temperature data, maximum and minimum values, and how long 
those values persist (hours) would better explain the fluctuation in 
temperature changes occurring in a regulated river. Providing detailed 
reporting of minimum and maximum values at hourly intervals especially 
when water temperatures reach critical spawning ranges (15-25°C) in the 
spring are required to fully understand what is occurring. For example, if 
water temperature rise during the spring reaches a fish species thermal 
spawning cue but then suddenly decreases due to generation, disruption 
of spawning success can occur. Decreased and varied downstream water 
temperatures, as a result of project operations, can negatively impact 
downstream aquatic fauna. The impacts of water temperatures on the 
aquatic environment have been well-documented in peer-reviewed 
literature (Travnichek and Maceina 1994; Bowen et al. 1998; Andress 
2002, Craven et al. 2010; Irwin et al. 2010; Goar 2013; Early and 
Sammons 2015). A component of varied downstream water temperatures 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report. 
 
An appendix to the Final Aquatic Resources Study 
Report will include 15-minute line plots of water 
temperature and sensor depth for each level logger. 
 
In addition, Auburn University conducted respirometry 
trials to determine the effect of temperature and flow 
regimes on fish respiration and energy expenditure. 
The effects of rapid temperature and flow fluctuations 
on specific growth rate of Redbreast Sunfish were also 
analyzed with a bioenergetics model. Results provide 
insight on the effects of dam releases on age-1, -3, 
and -5 Redbreast Sunfish. 
 
Auburn University analyzed temperature in an 
unregulated site (Heflin; 2018-2020) and three 
regulated sites (the Harris Dam tailrace, Malone, and 
Wadley; 2000-2018); however, the ability to compare 
the unregulated and regulated data directly was limited 
due to the limited amount of data for Heflin and a 



Attachment 2 2 April 2021 

Commenting Entity 

Date of 
Comment & 

FERC Accession 
Number Comment – Aquatic Resources Alabama Power Response 

downstream of regulated waterways, includes rapid sudden changes in 
water temperatures. These rapid changes can cause serious stress 
responses in some fishes in captivity and in the wild that are otherwise 
healthy, even leading to mortality (Jenkins et al. 2004). Limits of tolerance 
and ability to tolerate changes in temperature are influenced by the 
previous thermal histories of individual fish as well as species 
characteristics (Carmichael et al. 1984). Sudden temperature changes of 
greater magnitude, either upward or downward, are very stressful and 
should be avoided. The magnitude of change that aquatic species can 
tolerate will depend on the species, the life history stage in consideration, 
previous thermal history, and the initial conditions. The literature-based 
temperature requirement for fish information provided by the ongoing 
Aquatic Resources Study should provide useful details on various 
Tallapoosa River system fish species temperature tolerances. In addition, 
the comparison of temperature data in regulated and unregulated portions 
of the study area in the ongoing Aquatic Resources Study should provide 
additional insight into this topic. The Aquatic Resources Study results in 
conjunction with downstream flow data, water quality data and 
downstream habitat data from the initial study reports must be fully 
evaluated to assess potential impacts to the aquatic resources of the 
system. For these reasons it is important to provide median, minimum 
and maximum daily and hourly water temperature fluctuations in this 
section, in addition to the provided means. Median site data should be 
included into Tables 3-5 and 3-6. Provide Figure line plots of 15-minute 
water temperature data collected for each site, similar to page 29, Figure 
4-2 line plots of 15-minute water temperature data collected by ADEM on 
the Tallapoosa River of the Draft Water Quality Study Report. 

variety of variables that could contribute to the 
differences between the unregulated and regulated 
river. These variables are described in Auburn 
University’s Final Report, Appendix D of the Final 
Aquatic Resources Study Report. 

ADCNR  On page 18, section 3.2.4 Water Temperature of Draft Downstream 
Aquatic Habitat Report, in the discussion on water temperature, explain 
how the temperature change range is lower at the dam, in comparison to 
sites 1 and 3 miles downstream. Explain what processes might cool the 
water moving downstream before warming them again. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report. 
 
Mean daily water temperature fluctuations near the 
dam (0.4 miles downstream) are within one standard 
deviation of the mean fluctuations measured one and 
3 miles downstream (i.e., essentially the same). 

ADCNR  On Page 19, Figure 3-8 of Draft Downstream Aquatic Habitat Report, 
provide standard deviation bars for the average monthly temperature data 
points. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report. 
 
This figure was revised and included in the Final 
Aquatic Resources Study Report. 

ADCNR  On page 20, Figure 3-9 of Draft Downstream Aquatic Habitat Report, 
provide standard deviation bars for the average daily temperature 
fluctuation. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report. 
 
This figure was revised and included in the Final 
Aquatic Resources Study Report. 
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Commenting Entity 

Date of 
Comment & 

FERC Accession 
Number Comment – Aquatic Resources Alabama Power Response 

ADCNR  On page 21, Table 3-5 of Draft Downstream Aquatic Habitat Report, in 
addition to mean, minimum and maximum provided, provide the median 
(°C) for each site and standard deviation of the means. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report.  
 
This information has been included in the Final Aquatic 
Resources Study Report. 

ADCNR  On page 22, Figure 3-10 of Draft Downstream Aquatic Habitat Report, 
provide standard deviation bars for the average hourly temperature 
fluctuation. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report. 
 
Standard deviation is included in a table. 

ADCNR  On page 22, of Draft Downstream Aquatic Habitat Report, provide an 
additional graph similar to Figure 3-10 that depicts the maximum hourly 
water temperature fluctuation (Delta T) from May 2019 to April 2020. This 
graphic will better represent the unnatural, harsh conditions subjected to 
aquatic fauna frequently below Harris Dam. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report.  
 
The maximum hourly temperature fluctuations are 
provided in a table. 

ADCNR  On page 23, Table 3-6 of Draft Downstream Aquatic Habitat Report, 
provide map site numbers from Figure 2-1, in addition to the included 
miles below Harris dam. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report.  
 
A revised figure has been included in the Final Aquatic 
Resources Study Report. 

ADCNR  On page 23, Table 3-6 of Draft Downstream Aquatic Habitat Report, in 
addition to mean, minimum and maximum numbers provided, provide the 
median (°C) for each site and standard deviation of the means. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report.  
 
This information has been included in the Final Aquatic 
Resources Study Report. 
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Commenting Entity 

Date of 
Comment & 

FERC Accession 
Number Comment – Aquatic Resources Alabama Power Response 

ADCNR  On page 32, section 4.0 Discussion and Conclusions of Draft 
Downstream Aquatic Habitat Report, it states “It is also worth noting that 
river flows during August and September of 2019, typically the warmest 
months of the year, were well below normal which could have resulted in 
greater daily and hourly temperature fluctuations than normal.” This 
statement as presented does not seem accurate. Explain how a warm 
water unregulated river, without a dam, would decrease in temperature as 
it moves downstream. In many instances rainwater (runoff) in the summer 
will warm streams and tributaries, thus warm runoff increases 
temperatures in the creeks in some instances, particularly during 
afternoon storms when ambient air temperatures have peaked for the 
day. Additionally, since the Harris dam discharge is below the surface 
water at 30-40 feet deep, changes to the stratification of the reservoir, 
would be more pronounced in higher flow, than lower flow years. 
Reservoir stratification is affected more by higher inflows, than low 
inflows, especially when discharge occurs from the metalimnion or 
hypolimnion. Downstream temperature changes should not be 
significantly different if a thermocline is present, which occurs annually at 
Harris Reservoir, and persists into September. The statement above 
requires additional explanation including mechanisms that would cause 
greater hourly temperature fluctuations than normal during low flow. 
Provide a reference to a Figure in document illustrating river flows during 
this time period and provide a specific instance that supports this 
statement. Clarify whether this statement is referring to tailrace flows or 
tributary inflows to the tailrace. Significant differences between large 
tributaries and tailrace temperatures even during atypical river flow 
scenarios in warmer months may be indications that the regulated reach 
is significantly altered compared to the natural temperature regime of the 
river system. Under a new FERC license agreement, R.L. Harris 
Hydroelectric Project will operate under various weather conditions 
throughout the issuance period of the license. We maintain our request 
that when evaluating impacts on downstream water quality (including 
water temperature) due to project operations, that methods to mitigate the 
unnatural water temperature variability be fully assessed to minimize 
impacts to the aquatic resources. 

All temperature data and analyses were moved to the 
Final Aquatic Resources Study Report. 
 
The intent was not to imply that a warm water 
unregulated river decreases in temperature as it 
moves downstream. During periods of very low flow, 
shallow water areas such as shoals can warm or cool 
much faster than deep areas such as pools. A figure 
was added to the discussion section of the Final 
Aquatic Resources Study Report to illustrate this 
concept. 
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Commenting Entity 

Date of 
Comment & 

FERC Accession 
Number Comment – Aquatic Resources Alabama Power Response 

ADCNR  On page 11, section 4.1 of Initial Study Report, “i.e.” ("that is") should be 
changed to "e.g." (“for example”). The alternative/modified Green Plan 
operation downstream release alternative will be evaluated as part of 
Phase 2. Results from the other three scenarios as well as from the 
Aquatic Resources Study are needed to design the alternative to be 
studied. Downstream Aquatic Habitat Study and Recreational Evaluation 
Study results should be included in footnotes in order to fully evaluate and 
recommend an alternative Green Plan to be modeled and evaluated as a 
downstream release alternative. Without the ability to fully evaluate the 
Aquatic Resources Study, Downstream Aquatic Habitat Study and 
Recreational Evaluation Study results at this time, ADCNR recommends 
multiple base flow scenarios calculated from available aquatic inflow and 
base flow records and guidelines representative for the tailwaters 
downstream to the Horseshoe Bend with Pre-Green Plan, Green Plan 
and Modified Green Plan be modeled during the evaluation process. All 
operational changes to downstream releases should evaluate methods 
for how these flows could be provided while maintaining state dissolved 
oxygen guidelines and a natural temperature regime, at all times for the 
sustainable benefit of aquatic resources. 

Alabama Power is evaluating a range of alternatives 
identified in FERC’s August 10, 2020 letter to Alabama 
Power. 

ADCNR  On [page 21, section 7.1] of Initial Study Report, it states, “Questions 
have also been raised regarding potential effects the Harris Project may 
have on other aquatic fauna within the Project Area, including 
macroinvertebrates such as mollusks and crayfish. Alabama Power is 
investigating the effects of the Harris Project on these aquatic species 
and is performing an assessment of the Harris Project’s potential effects 
on species mobility and population health.” There are currently records of 
mussel species Under Review for federal listing with substantial 90-day 
findings that occur and occurred historically in the Tallapoosa River and 
its tributaries. Alabama Spike (Elliptio arca) and Delicate Spike (Ellipto 
arctata) are currently state protected species and Under Review by 
United States Fish and Wildlife Service (USFWS) with a substantial 90-
day finding. Threatened and Endangered Species study plan states in the 
methods that additional species of concern may be added at the request 
of USFWS and/or ADCNR if determined to be appropriate. Please 
provide details on what specific mollusks and crayfish species will be 
evaluated. A list of state protected species currently being evaluated 
during the relicensing process is recommended. 

Existing information on mollusks and crayfish 
upstream and downstream of the Project are detailed 
in the Desktop Assessment (Section 2.0) of the Final 
Aquatic Resources Study Report.  



Attachment 2 6 April 2021 

Commenting Entity 

Date of 
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ADCNR 8/28/2020 
 
filed by email 

On page 2, section 1.1 Study Background of the Draft Aquatic Resources 
Report, it states “Alabama Power prepared this draft report to support the 
relicensing process and to fulfill the requirements of the FERC-approved 
Aquatic Resources Study Plan. The draft report is comprised of two 
components: 1) results of the desktop assessment used to compile the 
possible effects of dam operations and 2) progress and results to date of 
Auburn University’s research on the literature requirements of target 
species located in the Tallapoosa River below Harris Dam, an analysis of 
existing temperature data below Harris Dam, fish community sampling 
and evaluation, and respirometry tests and bioenergetics modeling of 
fish.” With some of the requirements from the FERC approved Aquatic 
Resources Study Plan completed and nearly half of the requirements 
remaining incomplete, it would be beneficial to provide a summary table 
or paragraph indicating which requirement components from the Study 
Plan are completed and which requirements will be provided in the Final 
Aquatic Resources Report. If modifications to any FERC approved 
Aquatic Resources Study Plan requirements were made, provide a 
notification and explanation in the report for the modifications. If any of 
the requirements are provided in one of the other Study Reports, provide 
a reference to the material or add to the appendix of the report. The Study 
Plan indicates that the bioenergetics model requirement would be 
released April 2021 following the Draft Report and are excluded from the 
following list. Remaining FERC approved Aquatic Resources Study Plan 
requirements ADCNR identified include:  
 
o Identify aquatic species and populations whose presence and/or 
sustainability within the Study Area may have been affected by the Harris 
Project. Describe the factors affecting their presence and sustainability.  
o Comparison of Temperature Data in Unregulated Portions of the Study 
Area (i.e., Newell and Heflin).  
o Results of the temperature data analysis will be compared to the 
temperature requirements of target species (see Section 4.2.1) to 
determine how those species may be affected by baseline operations.  
o Auburn University and Alabama Power will perform field sampling to 
characterize the current fishery in shallow water habitats in the Study 
Area. Wadable, shallow water habitats will be sampled using a 
standardized protocol known as the 30+2 method (O’Neil et al. 2006). 
Data from ADEM’s 2018 fish surveys in the Tallapoosa River may be 
used to supplement collections by Auburn University and Alabama 
Power. (If supplementing this data for shallow water sampling include 
data in the report or in an appendix and discuss results).  
o Deep and shallow fish survey sampling should include common metrics 
such as abundance, diversity, evenness, etc. and calculated for each 
study reach (Recommend a similar basin calibrated IBI calculation for 
comparison to previous studies (Bowen et al. 1996; O’Neil et al. 2006; 
Irwin 2019)).  

The remaining study plan components have been 
included in the Final Aquatic Resources Study Report. 
Auburn University determined that the 30+2 method 
was not feasible at the study sites but found that boat 
and barge electrofishing equipment were effective at 
reaching shallow habitat. Deep and shallow water 
habitats were not analyzed separately but were both 
incorporated into analysis to provide an overall picture 
of community structure in the Tallapoosa River. 
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Commenting Entity 

Date of 
Comment & 

FERC Accession 
Number Comment – Aquatic Resources Alabama Power Response 

ADCNR  Throughout the Draft Aquatic Resources Report, utilize one term to 
represent Harris Reservoir for consistency purposes (For example, 
different terms identified were, Harris Reservoir, Harris Lake, Lake 
Harris). In addition, when discussing unregulated sites make sure to 
specify if they are upstream or downstream of Harris Reservoir to assist 
with site orientation within the Tallapoosa River system. 

“Harris Reservoir” is being used to refer to the 
impoundment. Reference site locations have been 
specified. 

ADCNR  On page 1, section 1.1 Study Background of the Draft Aquatic Resources 
Report, it states “Monitoring conducted since initiation of the Green Plan 
has indicated a positive fish community response and increased shoal 
habitat availability (Irwin et al. 2011); however, little information exists 
characterizing the extent that the Green Plan has enhanced the aquatic 
habitat from Harris Dam downstream through Horseshoe Bend.” Recent 
reporting of fish community monitoring indicates that fish densities in the 
regulated river downstream of Harris Dam have been depressed when 
compared to unregulated sites (Irwin et al. 2019). 

Information has been added to this paragraph. 
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ADCNR  On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic 
Resources Report, it states, “Three of these, Gulf Sturgeon (Acipenser 
oxyrinchus desotoi), Alabama Sturgeon (Scaphiryhnchus suttkusi), and 
Alabama Shad (Alosa alabamae) are considered extirpated from the 
TRB.” Change to “Three of these, Gulf Sturgeon (Acipenser oxyrinchus 
desotoi), Alabama Sturgeon (Scaphiryhnchus suttkusi), and Alabama 
Shad (Alosa alabamae) are hypothesized to be extirpated from the TRB 
due to dams on the Alabama River main stem restricting upstream 
migration and movement for spawning (Freeman et al. 2005). Ongoing 
studies by ADCNR are utilizing traditional collection methods in addition 
to environmental DNA detection to determine species status in the Mobile 
Basin. This research will assist in determining the extent and potential for 
sturgeon and shad to pass through navigational locks.” For Alabama 
Sturgeon, USFWS concluded at the time of listing (74 FR 26488 26510; 
June 2, 2009) that the lower Coosa and Tallapoosa Rivers were not 
occupied at the time of listing. Results of recent collections of 
environmental DNA (eDNA) from water samples have detected the 
species in the Alabama River from below Robert F. Henry. Although most 
eDNA detections were from areas below the first passage barrier on the 
Alabama River (Claiborne lock and dam), there were eDNA detections 
past two passage barriers (Pfleger et al. 2016). The last specimen was 
collected from the Alabama River on April 3, 2007 (Rider et al. 2011). 
Another specimen was observed below Robert F. Henry Lock and Dam 
on April 23, 2009; however, ADCNR biologists were unable to net the fish 
(Rider et al. 2010). Gulf Sturgeon at Claiborne Lock and Dam were 
detected both by eDNA and by sonic tag (Rider et al. 2016) and by eDNA 
below Robert F. Henry (Pfleger et al. 2016). Only two individuals of 
Alabama Shad have been caught in the Alabama River since 
impoundment, one in 1993 below Claiborne lock and dam and one in 
1995 below Miller’s Ferry lock and dam. The last specimen of Alabama 
Shad to be captured from the Coosa River was in 1966 (Boschung, 
1992), and no Alabama Shad have been caught in the Tallapoosa River 
in the last decade (Freeman et al., 2001). Since 2010, the US Army 
Corps of Engineers in cooperation with ADCNR has been conducting 
voluntary conservation locking measures to provide potential fish passage 
during the spring spawning season at Claiborne and Millers Ferry lock 
and dam. The detection of Alabama and Gulf sturgeon eDNA above 
these hydro projects could indicate the potential for fish to pass through 
these navigation locks. If fish passage occurred at Robert F. Henry dam 
similarly to other lower lock and dams, sturgeon and shad could 
potentially gain access to the Lower TRB. However, further study is 
needed to determine the correct path of passage and to what extent. 

Alabama Power has incorporated this information into 
the Final Report. 
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ADCNR  On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic 
Resources Report, it states “An estimated 15 mussel species occur or 
have occurred within the TRB (Table 2-2).” Johnson et al. (2002) results 
state, “Twenty unionid mussel species and one species of corbiculid 
clam, Corbicula fluminea, were collected within the Tallapoosa River 
drainage during this survey (Table 1). This, combined with an additional 
12 species that have been documented historically (Table 1) yields a total 
of 33 bivalve species.” Williams et al. (2008), reports 36 total mussel taxa 
from the Tallapoosa River system (page 46, Table 4.2 of Williams et al. 
2008). In addition to these reports, The University of Michigan Museum 
online records database contain an Alabama Hickorynut (Obovaria 
unicolor) specimen (UMMZ 107539) record from the Tallapoosa River, 
Randolph County, B. Walker Collection, that is not included in Johnson et 
al. 1997 or Williams et al. 2008 historical species list and should be 
added, pending current museum verification inquiry. Update the historical 
mussel species list, basin occurrence, and state/federal conservation 
status, accordingly in this summary section and Table 2-2. In addition to 
State Species of Greatest Conservation Need (GCN) status, provide if 
any species are state protected in Alabama Regulations 2019-2020 
Invertebrate Species Regulation 220_2_.98 handbook or are currently 
under review for federal listing by United States Fish and Wildlife Service 
(USFWS) with substantial 90 day findings. ADCNR has records of 40 
mussel species based on current and historical records from the 
Tallapoosa River system (includes separating Alabama Orb (Cyclonaias 
asperata) and Tallapoosa Orb (Cyclonaias archeri) and adding O. 
unicolor) (Gangloff and Feminella 2007; Gangloff et al. 2009; Johnson 
1997, Johnson et al. 2002; Singer and Gangloff 2011; Storey et al. 2003; 
Williams et al. 2008). Change title to Freshwater Mussel Species of the 
Tallapoosa River Basin or add aquatic gastropods to Table 2-2 with no 
title change. If any mollusk surveys have been completed for the 
Threatened and Endangered Species Harris relicensing project, include 
and discuss results in the Final Aquatic Resources Report. Tributaries 
and mainstem river sections surveyed for the project should indicate any 
mollusk reduction or loss of species presence and abundance observed 
compared to Johnson (1997) or other notable mollusk survey studies. 
ADCNR Natural Heritage Database includes records of Alabama Spike 
(Elliptio arca) from Sandy Creek an eastern tributary to the Middle 
Tallapoosa in 2002 (Singer and Gangloff 2011). This record should be 
included in the Final Aquatic Resources Report. 

The list of mussel species was updated using the 
sources provided by ADCNR. Available state/federal 
conservation status, GCN, and sub-basin occurrence 
information were reported in tables when available. 
Results of mollusk surveys conducted for the 
Threatened and Endangered Species Study have 
been included in the Final Threatened and 
Endangered Species Study Report. Comparison of 
presence and abundance to results of Johnson (1997) 
would be difficult due to likely dissimilar sampling 
methods and levels of effort. 
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ADCNR  On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic 
Resources Report it states, “One species, the Georgia Pigtoe 
(Pleurobema hanleyianum), is considered extirpated from the TRB.” This 
information appears to be inaccurate, Johnson 1997; Johnson et al. 2002; 
Williams et al. 2008 and November 11, 2010 USFWS Georgia Pigtoe 
(Pleurobema hanleyianum) federal register listing (75 FR 67512 67550) 
do not include the Tallapoosa River as a known historical river system for 
Georgia Pigtoe. Two Pleurobema species with historical records in the 
Tallapoosa River system include Southern Clubshell (Pleurobema 
decisum) and Ovate Clubshell (Pleurobema perovatum). Provide a 
correction or information supporting historical records of Georgia Pigtoe 
(Pleurobema hanleyianum) in the Tallapoosa River system. 

Revised in the Final Report. Georgia Pigtoe was 
removed from the list of species occurring in the 
Tallapoosa River Basin. 

ADCNR  On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic 
Resources Report, provide paragraph discussing aquatic gastropod 
species within the Tallapoosa River System. In addition, provide a similar 
table to Table 2-2 for aquatic gastropods or add aquatic gastropods to 
Table 2-2. Utilizing Johnson (1997) and ADCNR Natural Heritage 
Database records for this list in addition to any other recent studies or 
collections is recommended. 

A paragraph and table summarizing gastropods in the 
Tallapoosa River Basin were added and a link to the 
Alabama Regulations 2019-2020 Invertebrate Species 
Regulation 220_2_.98 handbook was provided in the 
text. 

ADCNR  On page 5, section 2.3.1 Tallapoosa River Basin of the Draft Aquatic 
Resources Report it states, “An estimated nine crustacean species in the 
Upper and Middle TRB have been reported in ADCNR’s Natural Heritage 
Database (Table 2-3).” Eleven species are reported in Johnson (1997). 
Include this study information and provide explanations for any 
discrepancies between the different numbers and species lists (basin 
location may account for variations). Update species lists accordingly to 
reflect findings. In addition to State GCN status, provide if any species are 
state protected in Alabama Regulations 2019-2020 Invertebrate Species 
Regulation 220_2_.98 handbook. 

Six crustacean/crayfish species were reported in 
Johnson (1997), four of which were in the Upper and 
Middle TRB. There were eleven gastropods found in 
the study. 
 
A link to the Alabama Regulations 2019-2020 
Invertebrate Species Regulation 220_2_.98 handbook 
was provided in the text. 

ADCNR  On page 7, Table 2-1 of the Draft Aquatic Resources Report add a sub 
basin occurrence column similar to the invertebrate species Tables 2-2 
through 2-4 for consistency and further examination. For example, 
ADCNR is only aware of Lepisosteidae records in the lower Tallapoosa 
basin of the system. This information would be useful in a table format 
when evaluating Harris studies. In addition, separating conservation 
status columns into federal conservation status (including currently under 
review for federal listing by USFWS with substantial 90-day findings), 
state GCN status and state protected in Alabama Regulations 2019-2020 
Protected Nongame Species Regulation 220_2_.92 (a). 

State rank and state protection status have been 
added to Table 2-1. A link to Alabama Regulations 
2019-2020 Protected Nongame Species Regulation 
220_2_.92 (a) was provided in the text. 

ADCNR  On page 7, Table 2-1 of the Draft Aquatic Resources Report add new 
species identified in the Auburn University fish sampling list from 
Appendix B page 7 Results Section. These additions include, Blueback 
Herring (Alosa aestivalis) and Snail Bullhead (Ameiurus brunneus). 

Alabama Power has incorporated this information into 
the Final Report. 



Attachment 2 11 April 2021 

Commenting Entity 

Date of 
Comment & 

FERC Accession 
Number Comment – Aquatic Resources Alabama Power Response 

ADCNR  On page 18, section 2.3.2, of the Draft Aquatic Resources Report, 
remove, “Unfortunately, widespread negative attitudes toward the…” and 
replace with “Evidence of anglers not harvesting small bass under 13 
inches reduced the effect of the imposed limit” 

This sentence was modified to better paraphrase the 
original authors’ interpretation. 

ADCNR  On page 18, section 2.3.2, of the Draft Aquatic Resources Report, it 
states, “Black Crappie were found in large numbers in the Harris 
Reservoir and exhibited much better growth and size structure than 
crappie (Pomoxis spp.) in the river, which was attributed to more 
abundant habitat and forage availability in the reservoir (Hartline et al. 
2018).” Provide where “in the river” is referring to. 

Revised in the Final Report. 

ADCNR  On page 18, section 2.3.2, of the Draft Aquatic Resources Report, include 
a statement specifying that ADCNR standardized sampling includes only 
a few popular game species at Harris Reservoir. It is important to note 
that other popular fisheries exist in Harris Reservoir, such as Flathead 
Catfish (Pylodictis olivaris), Blue Catfish (Ictalurus furcatus), Channel 
Catfish (Ictalurus punctatus), Redear Sunfish (Lepomis microlophus), 
Bluegill Sunfish (Lepomis macrochirus), and White Bass (Morone 
chrysops). 

Revised in the Final Report. 

ADCNR  On page 19, section 2.3.2, of the Draft Aquatic Resources Report, 
change “…stable or a slightly rising elevation for a period of 14 days to 
increase the spawning success of these species.” to “…stable or a slightly 
rising elevation for a period of 14 days to provide improved conditions for 
spawning and hatching success.” 

Revised in the Final Report. 

ADCNR  On page 19, section 2.3.3, of the Draft Aquatic Resources Report, it 
states, “The following is a chronologically ordered synopsis of available 
information pertaining to aquatic resources in the Tallapoosa River 
downstream of Harris Dam.” This statement needs to be reworded to 
state, “The following is a chronologically ordered synopsis based on 
Alabama Power Company’s (APC) interpretation of selected relevant and 
historic information pertaining to aquatic resources in the Tallapoosa 
River System. Since the APC synopsis provided has not been through a 
scientific journal peer review process, there is a potential for bias or 
misinterpretation of the author(s) specific findings or conclusions.” 
ADCNR has significant issues regarding how some of the studies were 
represented. In addition to an APC synopsis provided, if a peer-reviewed 
technical journal, master’s thesis, doctoral dissertation or unpublished 
report discussed in this section include abstracts, include in an appendix 
of the Final Aquatic Resources Report, similar to page 20 of section 4.0 
Publications in Appendix E, Volume 1 of the June 2018 R.L. Harris 
Hydroelectric Project Pre-Application Document or within the report prior 
to the APC synopsis. We reserve the right to continue providing 
comments on the included synopses and provide additional sources of 
information to include for consideration during the continued Final Aquatic 
Resources Report commenting and adaptive management plan process. 

The sources used in this literature review were chosen 
due to their relation to the geographic scope of the 
Harris Project. 
 
Abstracts from the sources summarized in the Aquatic 
Resources Desktop Assessment are available online 
and can be found by searching for the titles of the 
sources. 
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ADCNR  On page 21, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Travnicheck and Maceina (1994) APC 
synopsis, provide a few statements regarding details of which specific 
species of catostomid (suckers) decreased in relative abundance. 

Revised in the Final Report. 

ADCNR  On page 21, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Johnson (1997) APC synopsis, add that in the 
Upper Tallapoosa tributaries Alabama Spike (Elliptio arca) was collected. 

Revised in the Final Report. 

ADCNR  On page 22, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Johnson (1997) overview summary, 
“Southern Rainbow (Villosa iris)” should be changed to “Southern 
Rainbow (Villosa vibex)”. 

Revised in the Final Report. 

ADCNR  On page 22, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Johnson (1997) APC synopsis, there are 
several aquatic gastropod species missing from this summary that are 
listed in the paper. Update missing species provided in Johnson (1997). 
ADCNR has records of eight species of aquatic gastropods historically 
present in the TRB, minus Physella sp. species. Physella taxonomy is 
currently undetermined. There could be one species or up to three 
species of Physella present in the TRB, pending further investigation. 
Rock Fossaria (Fossaria modicella) is now Galba modicella. Any Fossaria 
that were found in Johnson (1997) are recognized as G. modicella. 
Pointed Campeloma (Campeloma decisum) does not occur in the Mobile 
Basin. Any Campeloma that were found in Johnson (1997) are 
recognized as Cylinder Campeloma (Campeloma regulare). Including 
specific tributary names of collections is recommended. 

The summary of this paper only involves the portion of 
the TRB pertaining to the Harris Project. Other species 
of gastropods in the TRB can be referenced in the 
gastropod table. Scientific names have been updated 
in the Final Report. 

ADCNR  On page 23, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Freeman et al. (2001) APC synopsis, provide 
the ten species investigated in this study. Include in the overview 
summary, that during summer, lower and more stable flows occurred at 
the regulated site which favored later spawning fish. Five of six species 
that spawn in the spring were less abundant at flow regulated sites 
compared to the upper unregulated sites. 

It is unclear which ten species are being referred to, as 
there are more than ten species included in the 
publication. The last sentence of this comment was 
incorporated into the summary. 

ADCNR  On page 23, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Irwin and Belcher (1999) APC synopsis, 
include how many Flathead Catfish were tagged and stocked and 
additional potential causes for why no tagged Flathead Catfish were 
reported. 

The authors concluded that no tagged Flathead 
Catfish were reported due to migration out of the area 
or lack of fishing effort. The typical implication of a low 
number of tagged fish is a large population of that 
species. This conclusion was removed from the 
desktop assessment as it was not a conclusion 
derived by the authors and language was revised 
clarify that the author of the original paper arrived at 
these conclusions. 

ADCNR  On page 24, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Sakaris (2006) APC synopsis, remove 
“surprisingly”. 

This was paraphrased from the paper which reported 
results as “unexpectedly lower.” Replaced 
“surprisingly” with “unexpectedly” to remain consistent 
with the conclusions of the original author. 
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ADCNR  On page 25, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Irwin et al. (2011) APC synopsis, provide IBI 
score overviews similar to Bowen et al. (1996) summary section. Remove 
one of the “be” after “Lipstick Darter may be be maintaining” and add 
Green Plan prior to “flow regulation” in this sentence. 

IBI scores were displayed in a graph in the original 
paper and exact values are not available. 

ADCNR  On page 26, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Irwin et al. (2011) APC synopsis, reword, 
“…but Tallapoosa Darter seemed to be reproducing and faring well 
downstream of the dam.” excluding “seemed to be” and “faring well”. 

Language was paraphrased from the original study: 
“Etheostoma tallapoosae appears to be in reproductive 
condition in the regulated reaches and in general 
seem to be persisting well below the dam.” 

ADCNR  On page 27, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Earley (2012) APC synopsis, it states, 
“Cortisol had no substantial effect of growth…” It is important to 
remember that no substantial effect does not correlate to no effect. 
Physiological stressors for both species showed altered stress response 
at the regulated site on the Tallapoosa River compared to the reference 
site. This difference was possibly due to the non-natural flow regime 
measured at the regulated site. 

Alabama Power agrees that although the changes in 
cortisol do not appear to be affecting growth, the 
stress responses of fish differ between the regulated 
and unregulated river. 

ADCNR  On page 27, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Goar (2013) APC synopsis, rewrite overview 
to state, “Age-0 Redbreast Sunfish (Lepomis auratus) were collected at 
two regulated flow sites on the Tallapoosa River downstream of R.L. 
Harris Dam, at one unregulated flow site above Harris Reservoir, and an 
unregulated tributary stream of the Tallapoosa River downstream of R.L. 
Harris Dam. Overall daily growth rate and incremental growth rate varied 
among years and was higher at regulated sites than unregulated sites, 
although overall model fit was modest. Hatch frequency was higher and 
occurred earlier in unregulated sites compared to hatching in regulated 
sections. In laboratory experiments, results suggested that simulated high 
flows and decreased water temperatures similar to those measured on 
the regulated portion of the Tallapoosa River negatively affect daily 
growth rates and survival of Channel Catfish (Ictalurus punctatus) and 
Alabama Bass (Micropterus henshalli). Mortality was highest and daily 
growth lower in treatments with decreased water temperatures. Older fish 
displayed higher daily growth rates and decreased mortality and were not 
as susceptible to the negative effects of simulated high flows and lower 
temperatures. These data suggest that growth and survival may be 
impacted more by fluctuations in temperature than flow.” 

Revised in the Final Report. The author stated that the 
overall model fit was poor, which was clarified in the 
summary. 
 

ADCNR  On page 28, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Sammons et al. (2013) APC synopsis, include 
statement that the short lifespan of Tallapoosa Bass “may have hindered 
the ability of residual analysis to identify relationships between hydrology 
and recruitment of this species.” 

Revised in the Final Report. 
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ADCNR  On page 28, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Sammons et al. (2013) APC synopsis, 
regarding rainfall and flows, Sammons et al. (2013) stated based on 
observations during sampling “that catch rates of age-0 fish of all three 
species was higher in the lower and upper reaches than in the middle 
reach, indicating that recruitment at the population-level is likely impacted 
in the middle reach.” 

Revised in the Final Report. 

ADCNR  On page 29, Tallapoosa River and Tributaries of the Draft Aquatic 
Resources Report, Gerken (2015) APC synopsis, provide the ten species 
investigated in this study. Include in the overview summary, that HPUE 
was positively correlated to water temperature and negatively correlated 
to discharge for eight species of fish. Add that surveyed anglers targeted 
catfishes and black basses and reported catch rates of 2.0 fish per hour. 

Variables correlated to HPUE were calculated overall 
but were only calculated individually for three species: 
Alabama Bass, Tallapoosa Bass, and Redbreast 
Sunfish. These correlations have been included.  

ADCNR  On page 30, Tallapoosa River and Tributaries of the Draft Aquatic 
Resources Report, Kennedy (2015) APC synopsis, include that a total of 
50 fish species were collected over the 22 sites sampled. Of these 50 
species, 13 species were collected with a high enough frequency that 
permitted further analyses. 

Revised in the Final Report. 

ADCNR  On page 32, section 2.3.3 Tallapoosa River and Tributaries of the Draft 
Aquatic Resources Report, Irwin (2019) APC synopsis, provide IBI score 
overviews similar to Bowen et al. (1996) summary section. Note 
differences in metrics between studies. 

Additional language has been added to the 
macroinvertebrate section. Standard deviation was 
high for some of the metrics calculated. Specific 
values were left out of the summary. 

ADCNR  On page 33, Table 2-5 Summary of Findings from Studies in the 
Tallapoosa River Below Harris Dam, it should be noted that the findings 
are based on the interpretation of APC. Including the individual abstracts 
of the actual research reports would eliminate any potential bias and the 
possibility of misinterpreting the study results. 

Abstracts are available online and can be found by 
searching for the titles of the sources. 

ADCNR  On page 33, Table 2-5 of the Draft Aquatic Resources Report, delete or 
rewrite table summary with major revisions. The majority of the brief 
summaries provided are either insufficient, incomplete and/or are not all 
inclusive of the research results or conclusions. Findings should point the 
reader to the actual research abstracts, which should also be included in 
this report. 

The table has been updated with additional findings 
regarding comparisons of spawning and hatching 
between regulated and unregulated sites, 
presence/absence and decline of certain species, 
effects of temperature and flow on growth and survival, 
and habitat use during operation. 

ADCNR  On page 35, 2.4 Summary section of the Draft Aquatic Resources Report, 
rewrite the first paragraph, accordingly, based on new species numbers 
and analysis after implementing ADCNR comments above. We 
recommend providing a more detailed summary of which specific aquatic 
species and populations (faunal shift changes) whose presence and/or 
sustainability within the Study Area have increased, decreased or 
remained stable since operation of the Harris Project and voluntary Green 
Plan implementation. 

None of the individual studies summarized in the 
report span both pre- and post-Green Plan operations. 
However, many of them draw comparisons between 
regulated and unregulated reaches. The main focus of 
the 2.4 Summary section is to provide a general 
overview of the effects of Harris Dam on aquatic 
resources downstream. Sections 2.3.2 Harris 
Reservoir and 2.3.3 Tallapoosa River and Tributaries 
are more focused on species-specific information. 
 
Species numbers have been updated. 
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ADCNR  On page 35, 2.4 Summary section of the Draft Aquatic Resources Report, 
it states, “ In the spring, Alabama Power coordinates with ADCNR to 
maintain Harris Reservoir at a stable or slightly rise in elevation for a two-
week period to increase spawning success of sport fish species, including 
Largemouth Bass, Alabama Bass, and Black Crappie.” Add “in the Harris 
Reservoir” after “Crappie”. ADCNR appreciates this voluntary coordinated 
effort with APC to improve spawning success of sport fish species in the 
reservoir. It is great example of how stable spawning periods can be 
crucial to sport fish management and how cooperation among 
stakeholders can contribute to targeted natural resource positive 
outcomes. 

Revised in the Final Report. 

ADCNR  On page 37, section 3.2.1 of the Draft Aquatic Resources Report, it 
states, “There is little existing temperature data on the recently described 
Tallapoosa Bass and Alabama Bass species. Spotted Bass data are 
being gathered as a surrogate to Alabama Bass data since the two 
species are very closely related.” If no specific data is obtained regarding 
temperature data for the Tallapoosa Bass, in addition to the information 
obtained on Alabama Bass, ADCNR recommends including as 
supplement, available temperature requirements of Redeye Bass 
(Micropterus coosae) and Shoal Bass (Micropterus cataractae). Auburn 
University has the perfect opportunity to study, and publish temperature 
requirements for Tallapoosa Bass, if there is nothing in the literature to 
use. Trying to use “similar” species may not be accurate for the 
bioenergetics modeling trials. 

See comments pertaining to Appendix B below. 

ADCNR  On page 38, section 3.2.2 of the Draft Aquatic Resources Report, it 
states, “Daily fluctuations of 10 °C were rare during both Pre-Green Plan 
and Green Plan operations. Overall, releases from Harris Dam could 
cause temperature decreases of 4 °C in the summer and 1-2 °C in the fall 
(see June 2, 2020 HAT 3 meeting summary in Attachment 2).” Specify 
what percentage of time yearly, monthly, daily and hourly, 2, 4, 6, 8 and 
10 °C, changes occurred. Provide the time frame temperature changes 
described, are referring to in the text. For water temperature data, 
maximum and minimum values, and how long those values persist 
(hours) would better explain the fluctuation in temperature changes 
occurring in a regulated and unregulated river reaches. Providing detailed 
reporting of minimum and maximum values at hourly intervals especially 
when water temperatures reach critical spawning ranges (15-25°C) in the 
spring, is important to fully understand what is occurring to aquatic 
resources (See July 31, 2020, ADCNR page 18, section 3.2.4 Water 
Temperature of Draft Downstream Aquatic Habitat Report comments on 
temperature change). Provide mean, median, minimum and maximum 
hourly water temperature fluctuations in this section. A comparison of 
hourly changes between unregulated and regulated reaches will be 
critical in evaluating temperature impacts to natural resources. 

See comments pertaining to Appendix B below. 



Attachment 2 16 April 2021 

Commenting Entity 

Date of 
Comment & 

FERC Accession 
Number Comment – Aquatic Resources Alabama Power Response 

ADCNR  On page 38, section 3.2.2 of the Draft Aquatic Resources Report, it 
states, “A direct comparison of temperatures between unregulated and 
regulated reaches will be included in the Final Aquatic Resources Study 
Report in April 2021”. Explain why the unregulated temperature 
evaluation was not included in the Draft Aquatic Resources Report. In 
addition, this section indicates that temperature is less variable in the 
tailrace than at Wadley. The tailrace should theoretically receive the 
coldest and largest amount of discharge. Provide verification of this result 
and include an explanation of potential causes for this variation as you 
proceed further downstream of the discharge. 

See comments pertaining to Appendix B below. 

ADCNR  On page 38, section 3.2.3 of the Draft Aquatic Resources Report, it is 
unclear if this fish population includes shallow water habitat or only deep-
water habitat analysis. The methods describe deep water sampling 
methods only. Specify which sites are shallow water and which are deep 
water. If any of ADEM’s 2018 fish surveys in the Tallapoosa River will be 
used to supplement collections by Auburn University and Alabama 
Power, include data in the report or in an appendix and discuss results. 
Provide deep and shallow fish survey sampling metrics such as numbers 
of each species collected, abundance, diversity, evenness, etc. and 
calculate for each study reach (Recommend a similar basin calibrated IBI 
calculation for comparison to previous studies (Bowen et al. 1996; O’Neil 
et al. 2006; Irwin 2019)). If selected monitoring sites were modified or 
changed, provide details on habitat and fish sampling differences 
observed between sites. 

See comments pertaining to Appendix B below. 

ADCNR  On page 3, section 2.1 in Appendix B of the Draft Aquatic Resources 
Report, since data relevant to effect of temperature requirements for 
Tallapoosa Bass do not currently exist, ADCNR recommends including 
additional available temperature requirements of Redeye Bass 
(Micropterus coosae) and Shoal Bass (Micropterus cataractae). 

Auburn University incorporated temperature 
requirement information suggested by ADCNR into 
their final report (reference emails dated November 24, 
2020 and December 7, 2020 between Alabama Power 
and ADCNR as included in the Aquatic Resources 
Study Consultation record filed concurrently with this 
report). 
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ADCNR  On page 4, section 2.2 in Appendix B of the Draft Aquatic Resources 
Report, include an explanation or supporting sources for why extreme 
fluctuations in temperature in daily temperatures were defined as a 10 °C 
shift for this study. In addition to yearly, monthly and daily temperature 
shifts included, specify what percentage of time during hourly analysis, 2, 
4, 6, 8 and 10 °C, changes occurred. For water temperature data, 
maximum and minimum values, and how long those values persist 
(hours) would better explain the fluctuation in temperature changes 
occurring in a regulated and unregulated river reaches. Providing detailed 
reporting of minimum and maximum values at hourly intervals especially 
when water temperatures reach critical spawning ranges (15-25°C) in the 
spring. This information is needed to fully understand what is occurring to 
aquatic resources (See July 31, 2020, ADCNR page 18, section 3.2.4 
Water Temperature of Draft Downstream Aquatic Habitat Report 
comments on temperature change). Provide mean, median, minimum and 
maximum hourly water temperature fluctuations in this section. Provide 
more details on the noted periods of relatively higher variation during both 
pre- and post- Green Plan periods including how many times they 
occurred for each site. If temperature data is unavailable for a specific 
site, during a time period when other sites indicate high temperature 
variation, provide a caveat recognizing these specific key data range 
gaps with an explanation for the absence. For example, Tailrace 2000 
Temp Range is unavailable for 10-12-month data, but Malone and 
Wadley both indicate high variation during this same time period. 
Unavailable temperature data gaps, during key high temperature variation 
events, has the potential to significantly reduce analyses of temperature 
changes and impacts occurring in the regulated reach. A comparison of 
yearly, monthly, daily and hourly changes between unregulated and 
regulated reaches will be critical in evaluating temperature impacts and 
providing details for Modified Green Plan flow scenario recommendations. 
Explain why the unregulated temperature evaluation was not included in 
the Draft Aquatic Resources Report and include this analysis in the Final 
Aquatic Resources Report. 

The requested analyses would entail thousands of 
values. Auburn University will continue temperature 
analysis as described in the approved Aquatic 
Resources Study Plan, although the Auburn University 
team explored hourly changes as required for the 
temperature changes in the swim studies. Fluctuations 
as great as 10 °C were reported in Irwin and Freeman 
(2002) and were therefore defined as extreme 
fluctuations in this study. The temperature data show 
that some 6 °C changes occur close to the dam but 
only a very small fraction of the time. It is possible that 
fluctuations of 10 °C occur when an area becomes 
especially shallow with reduced flow, causing loggers 
to become influenced by more direct solar radiation 
and register higher temperatures. This happens 
occasionally to some of the USGS gages. Histograms 
were produced for some of these temperature 
changes. The comparison of water temperature in 
regulated and unregulated reaches incorporated 2018-
2020 data from Heflin and is included in the Final 
report; however, statistical analysis was not used to 
compare temperatures in the unregulated and 
regulated river due to the short data record and the 
numerous biotic and abiotic differences between the 
Heflin site and sites downstream from Harris Dam. The 
draft report was submitted as a progress report, and 
as such, not all comparisons or data for the final report 
were available and thus some could not be included. 

ADCNR  On pages 5-7, section 2.3 in Appendix B of the Draft Aquatic Resources 
Report, deep and shallow fish survey sampling should include common 
metrics such as abundance, diversity, evenness, etc. and calculated for 
each study reach (Recommend a similar basin calibrated IBI calculation 
for comparison to previous studies (Bowen et al. 1996; O’Neil et al. 2006; 
Irwin 2019)). Data from ADEM’s 2018 fish surveys in the Tallapoosa River 
may be used to supplement collections by Auburn University and 
Alabama Power (If supplementing this data for shallow water sampling, 
include data in the report or in an appendix and discuss results). If 
selected monitoring sites were modified or changed, provide details on 
habitat and fish sampling differences observed between sites. 

Deep and shallow sampling was integrated over entire 
transects but was not analyzed individually. 
 
Calibrating an IBI for this basin is beyond the scope of 
the contracted work. The Auburn University team does 
not consider it appropriate to insert the data they 
collected into an O’Neil IBI because data were not 
sampled using the same methods. Sites within the 
system are being compared using data collected by 
Auburn University with similar methods where 
possible. 
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ADCNR  On page 6, section 2.3 Sampling Methods in Appendix B of the Draft 
Aquatic Resources Report, include an explanation for why pulses were 
set at 25/sec (25 pps) for electrofishing sampling. Typically pulse rates of 
at least 60/s are used to collect scaled fishes, and 30 and below are used 
for non-scaled fishes such as catfish. 

Initially, a lower setting was used to better ensure fish 
survival and was referenced in the draft progress 
report. After the first sampling trip, it became apparent 
that fish survival was consistent at a greater pulse 
rate, but fish survival was of less concern because the 
majority of sampled fish were being euthanized to be 
worked up in the lab. 

ADCNR  On page 7, section 2.4 in Appendix B of the Draft Aquatic Resources 
Report, specify in the bioenergetics methods if data from individuals 
collected from all four sites will be pooled and/or analyzed for differences 
among fish species groups for each site. 

Once data were collected across sites, a preliminary 
analysis determined whether there were metabolic 
differences among fish within species from the various 
study sites. The data are presented accordingly in the 
final report.  

ADCNR  On page 10, section 3.3 in Appendix B of the Draft Aquatic Resources 
Report, ADCNR agrees with the assessment that an alternative site is 
necessary for the current upstream control site due to its closely linked 
dam operation characteristics. ADCNR requests input on site selection 
alternatives. 

Auburn University explored whether to substitute the 
reference site upstream of Lee’s Bridge with another 
unregulated site further upstream but could not find a 
suitable alternative. It was essential to find an 
alternative site where the same sampling methods 
could be used as the previous unregulated site. 
Auburn University continued to sample the original site 
upstream of Lee’s Bridge as the unregulated site, 
which yielded a diverse fish community with minimal 
influence of the dam. The habitat is riverine and water 
level only drops less than a meter during winter. 

ADCNR  On page 10, section 3.3 in Appendix B of the Draft Aquatic Resources 
Report, provide methods for the electromyogram (EMG) telemetry data 
portion on page 5, section 2.3 section of the report. 

Preliminary work determined that EMG tags did not 
provide a good representation of muscle activity. As 
such, CART (combined radio and acoustic) tags were 
used instead. Methods are provided in Auburn 
University’s final report. 

ADCNR  On page 15, Table 1. in Appendix B of the Draft Aquatic Resources 
Report, ADCNR recommends including additional available temperature 
requirements of Redeye Bass (Micropterus coosae) and Shoal Bass 
(Micropterus cataractae). Including details on spawning substrate 
preference, age at sexual maturity and maximum life expectancy of each 
species in this table would be beneficial. 

Auburn University incorporated temperature 
requirement information suggested by ADCNR into 
their final report (reference emails dated November 24, 
2020 and December 7, 2020 between Alabama Power 
and ADCNR as included in the Aquatic Resources 
Study Consultation record filed concurrently with this 
report). Given that the purpose of this table is to 
summarize temperature requirements of target species 
and surrogate species for bioenergetics models, other 
suggested parameters were not included. 
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ADCNR  On page 17, Table 3. in Appendix B of the Draft Aquatic Resources 
Report, provide common names column, and family column similar to 
page 7, Table 2-1 of the Draft Aquatic Resources Report, for consistency 
purposes. Include number collected for each species, instead of presence 
only. Include common metrics such as abundance, diversity, evenness, 
etc. and calculated for each study reach (For etc. ADCNR recommends 
including a similar basin calibrated IBI calculation for comparison to 
previous studies (Bowen et al. 1996; O’Neil et al. 2006; Irwin 2019)). 
Include a row indicating how many sampling trips the column data 
represents. 

Appendix B was Auburn University’s Progress Report 
that was submitted to Alabama Power and authored 
independently from the rest of the Draft Aquatic 
Resources Report. Inconsistencies between 
documents written by Alabama Power and Auburn 
University pertaining to subject matter or objective 
results were corrected. Common metrics such as 
diversity and catch-per-unit-effort are included in the 
final report.   
 
Auburn University is not comfortable with plugging 
data they gathered into an O’Neil IBI because data 
was not sampled using the same methods. Sites within 
the system were compared so Auburn University data 
could not legitimately be used in those IBIs. 

ADCNR  On pages 22-30, Figures 2A-2C in Appendix B of the Draft Aquatic 
Resources Report, if temperature data is unavailable for a specific site, 
during a time period when other sites indicate high temperature variation, 
provide a caveat (blue shaded box with asterisks recognizing these 
specific key data range gaps) with an explanation for the absence. For 
example, Tailrace 2000 Temp Range is missing 10-12-month data, but 
Malone and Wadley show high variation during this period. An additional 
notable missing data gap was observed in Figure 2B Malone 2003, 
months 3-5 data. Determining when, how often and how far downstream 
tailrace high variation temperatures were detected will be important 
information to have when evaluating temperature effects on aquatic 
resources. 

Absent data is evident in the figures. No changes were 
made. 

ADCNR  On page 36, Figure 6 in Appendix B of the Draft Aquatic Resources 
Report, label sites accordingly to site descriptions in the text (For 
example, label Upper Tallapoosa point as Lee’s Bridge. Indicate which 
locations were substituted and provide alternative location on map. 

Names and labels are used consistently in the Auburn 
University’s final report. The reference site upstream of 
Lee’s Bridge was not replaced. 

Alabama Rivers Alliance 
(ARA) 

Note: footnotes included in 
the original letter have 
been omitted from this 
table 
 
(highlighted portion of 
letter pertains to this study) 

6/11/2020 

 

20200611-5114 

There is significant stakeholder concern over the temperature of releases 
from Harris, and ARA understands that analysis of the effects of 
temperatures will be included in the forthcoming Aquatic Resources Study 
Report.9 This concern stems from the scientific literature documenting the 
ecological consequences of cold-water pollution from hydroelectric 
dams10 and decades of research on Harris indicating “thermal alteration 
and generation frequency negatively affect the occupancy of most fish 
species below the dam.”11 As additional study and analysis of the thermal 
regime progresses and is reported in the Aquatic Resources Study, ARA 
recommends that temperature and flows be considered in tandem during 
this analysis because “both discharge and temperature must be 
simultaneously considered for the successful implementation of 
environmental flow management below dams.”12 

Auburn University assessed the effects of temperature 
change and flows on specific growth of Redbreast 
Sunfish. Swimming respirometer trials assessed fish 
response to simultaneous increases in water velocity 
and decreases in water temperature. 
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ARA  Unfortunately, neither the Aquatic Resources Study Plan nor the Draft 
Water Quality Report contemplate the study of any potential remedial 
actions to adjust water temperatures in line with unregulated reaches of 
the Tallapoosa. Licensee has acknowledged that once an issue has been 
identified with water temperatures, it plans to study technologies that can 
address the thermal regime.17 Due to the available evidence of low 
temperatures impacting both colonization and persistence of fishes and 
the downstream macroinvertebrate community18 and the sizeable 
stakeholder concern, ARA urges thorough study of the infrastructure 
enhancements available for implementation at Harris to control release 
temperatures. A variety of temperature management strategies exist, 
including multi-level intake structures, floating intakes, and reservoir 
destratification approaches using pumps and submerged weirs, as well as 
operational adjustments in the timing and volume of releases.19 

Alabama Power will evaluate infrastructure 
enhancements that may be needed as a solution to 
any temperature problems described in the results of 
the studies. 

ARA  Despite the past decades of disruption, studies performed during the ILP 
and a reinvigorated adaptive management approach can shape a new 
framework for creating positive ecological responses below Harris. As the 
USGS Open-File Report on adaptive management of flows from Harris 
states, “[i]f flow and thermal alteration from the dam can be modified 
toward improving natural resource objectives, adaptive management 
processes and long-term monitoring could further reduce uncertainty 
related to biotic response to new Federal Energy Regulatory Commission 
licensing requirements.”27 

Comment noted. 
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ARA  We appreciate that Licensee was willing fifteen years ago to enter into a 
collaborative process with stakeholders and to voluntarily operate the 
Harris project according to an adaptive management plan known as the 
Green Plan,28 the purpose of which “was to reduce effects of peaking 
operations on the aquatic community downstream.”29 The Green Plan 
was a starting point for adaptive management, but evidence suggests it 
has not improved conditions for aquatic life. The most recent published 
literature demonstrates that although “[h]abitat availability for fishes 
increased under the Green Plan management…improved conditions did 
not improve recruitment processes for species of interest.”30 Further, 
“results indicate that the Green plan did not meet the stakeholder 
objective to restore and maintain macroinvertebrate community 
composition similar to unregulated reaches within the regulated portions 
of the river.”31 

 

Since beginning adaptive management and the Green Plan roughly 
fifteen years ago, no actual adaptation or iteration has occurred. This 
relicensing and the studies now underway provide an opportunity to 
iterate, adapt, and improve flows and subsequent impacts on downstream 
aquatic life, recreation opportunities, erosion and sedimentation, and 
water quality. In order to make the refinements contemplated by a full 
adaptive management process, a wide variety of flow scenarios should be 
studied, and “[c]ontinuing adaptive management in tandem during the 
FERC relicensing process would be advantageous to include a specific 
assessment of long-term objectives of all stakeholders.”32 

Comment noted. The Downstream Release 
Alternatives Study investigated several different 
alternatives to the Green Plan and how those 
scenarios could affect downstream aquatic resources. 
Auburn University’s analysis on the effects of flow and 
temperature on fish growth is one of the variables 
being considered in the decision to maintain Green 
Plan operations or to alter operations at Harris Dam. 

ARA  A. Until Aquatic Resources and Aquatic Habitat Study 
Reports Are Available, It Is Premature to Ask Stakeholders 
to Specify All Flow Alternatives to Model 

 
Commenters, stakeholders, and FERC staff have encouraged Licensee 
to examine a broad range of flows throughout the ILP.33 Currently, 
licensee is studying two possibilities other than its current flow regime and 
its prior flow regime. The Draft Downstream Release Alternatives Phase 1 
Report filed by Licensee assesses impacts to operational parameters 
(e.g., generation, reservoir levels, flood control) under three flow 
scenarios: (i) the current Green Plan pulsing regime that has been in 
effect since 2005 through a voluntary adaptive management process; (ii) 
the pre-Green Plan regime with no intermittent flows between peaks, 
which occurred from 1983 to 2004; and (iii) a continuous minimum flow of 
150cfs, which is the equivalent daily volume of the current Green Plan 
pulses and has never been physically implemented and studied. 
 
A fourth release scenario, the alternative/modified Green Plan, will be 
evaluated in Phase 2 of the study, once results from the Aquatic 
Resources Study are available to shape the design of an altered Green 
Plan.34 The two alternatives that have never been implemented—a 

Based on FERC, ARA, and EPA’s recommendation to 
modify the Downstream Release Alternatives study, 
Alabama Power   evaluated the following additional 
downstream flow scenarios: 

• A variation of the existing Green Plan (GP) 
where the Daily Volume Release is 100% of 
the prior day’s flow at the USGS Heflin 
stream gage, rather than the current 75%; 

• A hybrid Green Plan that incorporates both a 
base minimum flow of 150 cfs and the pulsing 
laid out in the existing Green Plan release 
criteria; 

• 300 cfs continuous minimum flow (CMF); 
• 600 CMF;  
• 800 CMF; 
• 300 CMF +  GP; 
• 600 CMF + GP; and 
• 800 CMF + GP. 

 
Alabama Power met with HAT 3 following distribution 
of the Draft Aquatic Resources Study Report and Draft 
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continuous minimum flow of roughly an equivalent volume and altering 
the timing of the existing Green Plan releases— are effectively different 
flavors of the existing release scheme, though studying those 
modifications may yield important insights into improving flows. 
 
The summary of the Initial Study Report meeting reflects that Licensee 
desires “to hear from stakeholders now” regarding alternative flow 
scenarios stakeholders would like to have modeled,35 despite no draft 
Aquatic Resources Study or Aquatic Habitat Study reports being 
available. The downstream release alternatives, aquatic resources, water 
quality, and aquatic habitat reports are all deeply interrelated, and without 
at least draft reports of the fisheries studies, stakeholders should not be 
required to propose alternative flow scenarios until more information is 
available. Indeed, Licensee itself acknowledges that the results from the 
Aquatic Resources Study are needed to design the fourth flow scenario it 
plans to model.36 Those same results will also inform what variety of 
inputs stakeholders suggest. 
 
In fact, the logical time to propose additional flow scenarios is after 
Licensee has “analyze[d] the effects of each downstream release 
alternative on other resources, including water quality… downstream 
aquatic resource (temperature and habitat), wildlife and terrestrial 
resources, threatened and endangered species, recreation, and cultural 
resources,” which will be accomplished by Phase 2 of the study.37 At a 
minimum, stakeholders should be equipped with the draft fisheries 
studies showing the current status of aquatic resources before being 
required to list all alternative flows to be studied. 

Downstream Aquatic Habitat Report. No additional 
downstream release alternatives were requested by 
stakeholders. 

ARA 
 
Note: footnotes included in 
the original letter have 
been omitted from this 
table 
 
(highlighted portion of 
letter pertains to this study) 

8/28/2020 
 
filed by email 

As part of the Downstream Fish Population Study described in Appendix 
B to the Draft Study (Auburn University’s Progress Report), an 
assessment of the entire fish population below Harris is being conducted, 
and a subset of four target species are being studied more intensively.1 
For the non-target species, it is unclear exactly what the assessment 
entail. Will more information on non-target species be reported other than 
the presence/absence data contained in Table 3 of the Progress Report? 
We encourage Licensee to provide the “comprehensive characterization 
of aquatic resources” described in the approved Aquatic Resources Study 
Plan with careful attention paid to both target and non-target species.2 

Common metrics such as abundance and diversity, 
were calculated. Non-target species are included in 
these analyses and results are included in Auburn 
University’s final report. 
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ARA  Particularly because scant temperature data exists for two of the four 
target species (Tallapoosa Bass and Alabama Bass3) and a wide range in 
thermal minima and preferred temperatures has been reported in the 
literature for another target species (Channel Catfish4), we recommend a 
literature review of similar temperature data for at least some of the non-
target species, including species the science indicates are most affected 
by Harris, such as Stippled Studfish, Blackspotted 
Topminnow, Black Redhorse, Blacktail Redhorse, Riffle Minnow, and 
Bullhead Minnow.5 

Temperature data are not likely available for many of 
these non-target species and gathering these data is 
beyond the scope of the FERC-approved study plan. 
The target species were chosen in consultation with 
ADCNR because they are typical species of most 
rivers in the region, they are resilient species that can 
be transported to a laboratory for further study 
relatively easily, they are a mixture of habitat 
generalists (Alabama Bass) and riverine specialists 
(Tallapoosa Bass), and they are of interest to the 
public. No Stippled Studfish or Riffle Minnow were 
sampled during Auburn University’s samples. 
Numbers and catch-per-unit-effort of other species are 
included in the final report by season and site. 

ARA  Of the 38 fish species studied from 25 sites over a 12-year period and 
reported on in the U.S. Geological Survey’s Open-File Report from 2019 
(“USGS Report”), the four target species selected for the Downstream 
Fish Population Study are relatively more tolerant of flows from 
Harris, though still clearly impacted. Figures B6 and B7 of the USGS 
Report show the estimated flow regulation effects on species-specific 
persistence and colonization, and it is clear that the target species are all 
in at least the top 50 percent of species that can withstand the current 
flow regime.6 For example, the following Figure B6 of the USGS Report 
shows flow regulation effects on persistence for 38 species with the four 
target species highlighted. 
 
Certainly, the target species are game fish of particular interest to 
fishermen and recreationists on the Tallapoosa; however, they do not 
accurately represent the full spectrum of impacts suffered by fishes below 
Harris. As noted in the Aquatic Resources Study Plan, the goal of many 
stakeholders in this relicensing is to “protect and enhance the health of 
populations of game and non-game species of fish and other aquatic 
fauna.”7 To more comprehensively assess temperature and flow impacts 
on both game and non-game fishes, we recommend at least a literature 
review of temperature data for some of the more impacted species 
mentioned above. 

Temperature data are not likely available for many of 
these non-target species and gathering these data is 
beyond the scope of the FERC-approved study plan. 
The target species were chosen in consultation with 
ADCNR due to the availability of temperature data, 
because they are characteristic of stream species with 
respect to temperature requirements, and because 
they are of interest to the public. 
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ARA  Table 4 of Auburn University’s Progress Report shows the number of 
each target species that have been run in static and swimming 
respirometry at either 10℃ or 21℃, but it does not show which sites the 
fishes tested were collected from (regulated vs. unregulated sites). For 
instance, which sites were the five Channel Catfish shown as tested in 
the swimming respirometer in Table 4B collected from? To fully 
understand the effects of a Harris-sized release that combines increased 
flow with decreasing temperature, fishes from unregulated reaches that 
are not acclimated to the effects of Harris should be subjected to 
simulated conditions.  
 
Just as the published bioenergetics model for a lentic population of 
Channel Catfish mentioned in Auburn’s Progress Report may not be 
applicable to a model of the same species in a lotic environment, a 
bioenergetics model of Tallapoosa Bass from the Malone site, which 
experiences large fluctuations in daily flows, may be different than the 
model of Tallapoosa Bass in an unregulated reach that sees natural 
flows. To fully understand the energy-balance simulations provided by the 
bioenergetics model, it would be helpful to know if fishes from regulated 
or unregulated reaches were used to create the model. 

Auburn University’s final report clarifies these details. 
Preliminary analyses determined if there were 
metabolic differences within species across the study 
sites. If no differences were found, fish were combined 
across sites for water exchange trials. 

ARA  As part of the intermittent flow static respirometry portion of the 
bioenergetics modeling, target fish species are being tested at two 
temperatures, 10℃ and 21℃.8 We seek to understand why those 
particular temperature values are being used for the static respirometry. 
The value of 10℃ aligns with the lowest thermal minima of any target 
species on Table 1 of the Progress Report. The value of 21℃ lines up 
with ideal spawning temps for two of the target species on Table 1.  
 
The temperature range data provided by Licensee for 2000-2018 in 
Figure 2B regularly shows temperatures reaching 10℃ in most every 
year. However, since this data is only for March through October of each 
year, with winter water temperatures not available, it is likely that lower 
water temperatures are present below Harris. The need for winter 
temperature data was noted by the Auburn research team as a take-
home point during its June 2020 presentation to HAT-3.9 Records from 
the USGS gages at Wadley and Heflin shows winter water temperatures 
significantly below 10℃.10 Additional winter temperature data may need to 
be taken into account as part of the static respirometry portion of the 
bioenergetics modeling. At a minimum, rationale for the temperature 
values chosen for the static respirometry would be helpful to stakeholders 
and should be included in the final report. 

10 °C and 21 °C are well established temperatures for 
measuring standard metabolic rate of fish from regions 
like this one. Lower temperatures would require 
respirometry trials extending over periods as long as 
3-4 days in order for fish to measurably reduce 
dissolved oxygen levels in water. Such trials would 
include day and night periods, drastically complicating 
interpretation of results. In addition, the focus is less 
on winter temperatures and more on summer 
temperatures, when the largest temperature 
fluctuations occur. 
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ARA  In Section 3.3 of the Auburn University Progress Report, the authors 
discuss the possibility of adding an alternative “control” site, either 
another site upstream of the Harris reservoir or an unregulated tributary. 
The current control site at Lee’s Bridge “appears to be more closely linked 
to dam operations than previously thought,” and that particular site is not 
yielding the requisite number of one of the target species, Tallapoosa 
Bass, to have a sufficient dataset. 11  
 
We fully support establishing one or more alternative control sites further 
upstream of Harris or, ideally, in the unregulated tributaries that are the 
least influenced by dam operations. An unaffected control site is 
necessary for the study, and if the Lee’s Bridge site is not an appropriate 
control site, another should be identified and established. 

Auburn University explored alternatives to the 
reference site upstream of Lee’s Bridge with another 
unregulated site further upstream but could not find a 
suitable alternative. Finding an alternative site where 
the same sampling methods could be used as the 
previous unregulated site was essential. Auburn 
University continued to sample the original site 
upstream of Lee’s Bridge as the unregulated site, 
which yielded a diverse fish community with minimal 
influence of the dam. The habitat is riverine and water 
level only drops less than a meter during winter. 

ARA  Based on extensive studies surveying a wide variety of fishes and 
macroinvertebrates below Harris, and based on the preliminary findings 
contained in the Draft Report, we believe enough evidence exists of the 
temperature impacts created by the hypolimnetic releases from Harris to 
justify beginning discussion of the options available to remedy the current 
thermal regime. The following is a brief summarization of some of the 
research pointing to ecological problems caused by low water 
temperatures:  

 Nesting success for Redbreast Sunfish was negatively related to 
both peaking power generation and depressed water 
temperatures (Andress 2002).12  

 Strongly fluctuating flows and decreased water temperatures 
negatively affect survival and early growth of age-0 Channel 
Catfish and Alabama Bass. Mortality was highest in treatments 
with decreased water temperatures, indicating that variation of 
the thermal regime could have significant impacts on survival of 
juvenile Channel Catfish and Alabama Bass. Daily growth rates 
were also lower in treatments with decreased water 
temperatures. Data also suggest that growth and survival may 
be impacted more by fluctuations in temperature versus flow 
variation (Goar 2013).13 

 Improving flow and temperature criteria from Harris could 
enhance growth and hatch success of sport fishes (Irwin and 
Goar 2015).14 

 Flow and temperature remain in a non-natural state in regulated 
reaches downstream of Harris, and the macroinvertebrate 
community in regulated reaches shows many dissimilarities to 
communities from unregulated river reaches (Irwin 2019).15 

Comment noted. 
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ARA  Most recently, Chapter B of the USGS Report specifically links cold 
temperatures to ecological impact: “Although it has long been recognized 
that temperatures are altered below R.L. Harris Dam, specific inference 
regarding the influence on biotic processes has been lacking until this 
study, which clearly related colonization rates (that is, recruitment of a 
species to a site) to increased thermal energy in the river.”16  
 
Thermal regimes and flows are intrinsically related, but at Harris, 
adjusting water temperatures may require a different set of infrastructure 
improvements than modifying flows due to the configuration of the intake 
structure. Licensee has stated it will examine options for temperature 
mitigation technologies once it has been determined that water 
temperature is a problem.17 It will take time to analyze the cost-
effectiveness of temperature control technologies such as floating 
intakes, multi-level intake structures, and different reservoir 
destratification approaches. We believe that delaying this discussion and 
assessment can only prolong the relicensing, and we encourage FERC 
and Licensee to turn to this topic while the Aquatic Resources Study 
progresses.  
 
As the USGS Report notes, “changes in dam management have 
successfully mitigated for thermal effects,”18 and thermal controls coupled 
with operational changes guided by adaptive management can bring 
about successful mitigation and ecological restoration on the Tallapoosa 
below Harris. 

Alabama Power will evaluate infrastructure 
enhancements that may be needed as a solution to 
any temperature problems described in the results of 
the studies. 

Environmental 
Protection Agency (EPA) 

 Additionally, EPA requests the inclusion of both adaptively managed flow 
scenarios and adaptive management as an outcome. The state-of-the-
science on environmental flows includes adaptive management as a key 
feature for the protection of aquatic life. The evaluation could examine 
how monitoring would be used to evaluate the success of the flows, and 
any potential adjustments that may be needed over time. The EPA 
submitted resources that supports this request in March 2019. 
 

Comment noted. 

Dana Chandler in letter 
filed by Carol Knight 
 
(only the portion of the 
letter that pertains to 
aquatic resources has 
been included in this table) 

6/11/2020 
 
20200611-5148 

 Chandler adds the Tallapoosa River was once the habitat for 
more species of mollusks than any other Alabama river.  Of course, many 
of these are now gone because of the inconsistent river flow, among 
other reasons. 

Comment noted. 
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Wayne Cotney in letter 
filed by Carol Knight  

(only the portion of the 
letter that pertains to 
aquatic resources has 
been included in this table) 

(highlighted portion of 
letter pertains to this study) 

6/11/2020 

20200611-5148 

 

          He remembers when the bridge was built at Horseshoe Bend 
and when folks kept boats tied to the banks up and down the river.  
Fishing was a way of life—and a way of feeding one’s family—during 
those days.  Those days are long gone, for several reasons, including but 
not limited to erosion and “fast water” that comes from up the river. 
  

Comment noted. 

John Carter Wilkins in 
letter filed by Carol 
Knight 
 
(only the portion of the 
letter that pertains to 
aquatic resources has 
been included in this table) 

(highlighted portion of 
letter pertains to this study) 

6/11/2020 
 
20200611-5148 

 In the past, he says that he could catch a mess of yellow cats, 
but now he is lucky if he catches one.  Bullfrogs used to be so plentiful 
that he could frog gig at night, but not he might see one frog if he goes 
out at night.  
 The land and the wildlife are no longer what they were.  To him, 
that is the greatest shame of all. 
 

Comment noted. 

David Bishop 
 
(only the portion of the 
letter that pertains to 
aquatic resources has 
been included in this table) 

(highlighted portion of 
letter pertains to this study) 

6/11/2020 

20200611-5005 

 

We have noticed a large amount of bank erosion and tree loss in the 
years since the dam was built. A corresponding widening and shallowing 
of the stream with warmer water resulting in fewer fish has been noted by 
many who fish the river.I feel that responsible and constant release would 
mimic the pre-dam flow and allow the river to recover to its natural state. I 
am also concerned that raising the winter pool of the lake will result in 
more flooding, erosion, loss of property and life downstream. Also, public 
access is limited to only two points above Lake Martin and below Wadley. 
This needs to be remedied so that more people may enjoy the river. 
FERC can take the lead and make sure that those of us downstream can 
enjoy our river as before. 

Comment noted. The Downstream Release 
Alternatives Study investigated alternative flow 
scenarios and how they would affect these resources, 
and the Operating Curve Feasibility Analysis Study 
assessed the effects of a change in winter pool on 
downstream flooding.  
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Charles H Denman 
 
(highlighted portion of 
letter pertains to this study) 

6/11/2020 

20200611-5174 

Harris Dam additional studies suggested 
 
A general review of historical materials ie newspapers, and other records 
dealing with the proposals for constructing the Dam. Including comments 
and conditions provided in initial permitting. With the goal being to 
determine if the dam has achieved the original benefits expected. 
Perhaps a score card. 
 
A pre vs post Dam analysis of down stream impacts. Including 
flooding,erosion and habitat changes to flora and fauna. 
 

1. Flooding :storm runoff model comparing 25,50 and 100 year 
24 hour storm events. 

2. Erosion : utilizing available remote sensing materials to 
compare river channel and islands size and shape today and pre 
dam. 

3. Plants: utilize remote sensing materials to map flag grass and 
invasive plant communities to compare changes from pre Dam. 

4. Fisheries: review available materials from locals in the 
community, fish and game and other resources to determine 
what effect the Dam has had on down stream fish types and 
numbers. 

 

The Recreation Evaluation Study used angler 
interviews to assess the fishery downstream of Harris 
Dam. 

Donna Matthews 
 
(highlighted portion of 
letter pertains to this study) 

6/12/2020 
 
20200612-5018 

#2 Proposed: A New Study of the downstream river using historic images 
overlaid onto current imagery 

 
 R 5.15 (e) 

1. Erosion is a significant and persistent concern. 
Erosion is problematic for landowners and flora & 
fauna in and around the river. 

2. To my knowledge, this type of GIS comparison 
using historic data to impact effects of release 
effects downriver have not been done. 

3. At the initial licensing there was no post dam data 
to compare to compare to the historic data. 

4. This is a simple and inexpensive study, using 
readily available data 

 
 R 5.0(b) 

1. The study should look at and provide change 
analysis for: 

a. Analysis of the river bank contour along its length through 
time. Free flowing rivers are elastic, moving silt and 
sedimentation from side to side and down its length. A river 
serving as a channel should show deviations from historic 

See Alabama Power’s response filed July 10, 2020 
(Accession No. 20200710-5122). 
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patterns. 
b. Any changes in river bank elevation 
c. Provide image overlays of historic data onto current 

imagery with the intent to discover what the data show 
about the effects of a dam on the downstream river and 
can be a tool to evaluate effect of future changes made to 
flow patterns. 

d. Begin construction of a detailed GIS map with information 
relating fish populations, (and a whole host of other 
parameters) in 3D. That is, not only presence/absence of 
species along the river length, but presence (where data 
are available) of species during different decades in time. 
There are numerous possibilities. 

e. APC can gather additional, (say scaled to 1:6000 or the 
highest resolution feasible) imagery to overlay on the 
historic public images available at 1:20000. This would 
provide a baseline for future studies. At our fingertips are 
80 years of data. 

 
2. This GIS modeling tool can also be applied to 

provide opportunity for interagency contribution 
towards building the most accurate picture of 
aquatic and other life of the Tallapoosa. 

Creating the realization of and expounding upon the treasures of the 
Tallapoosa River is something all parties (APC and stakeholders 
above/below the dam) can rightly be proud of. 
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Donna Matthews 8/28/2020 
 
filed by email 

Given the wide array of study data already available, it seems prudent to 
design studies built upon previously gleaned knowledge and 
understanding.  This river has been studied for decades.  It is known that 
regulation of rivers including  erratic flows and induced temperature 
variations are detrimental to downstream aquatic life.   I saw no mention 
of previous ‘Wisconsin” Bioenergetic Studies in the literature review.  If 
creation of a model adaped for this study is breaking new ground, how is 
it superior to previous methodologies of in situ fish and critter counts at 
various points along the river?  What does it aspire to contribute to the 
knowledge of the aquatic life, in all its totality, of the Tallapoosa 
River?  What information will it (Bioeneretic Model) provide that other 
study methods do not?  What information is not collected from a 
bioenergetic study which might be present in biological monitoring 
studies? 
 
My understanding was the 20 or so level loggers set out last year were to 
record temp and flow data every 15 minutes.  Are the level logger 
locations being used to collect fish samples for any of the studies?  Since 
the locations of the level loggers are known, they become reference 
points from which to gather and study species of concern.   
 
Since the data comparing regulated/unregulated temperatures is 
retrospective sec (3.2.2) are there plans to collect temp and flow data at 
the study/collection sites?   Looking for species of concern at these 
specific locations will provide clear baseline data available for future 
scientists.   
 
Constructing a new bioenergetics model to assess aquatic life seems 
excessive.  Adding data to  protocols for established aquatic biological 
monitoring would appear to be the better use of resources and allow 
better comparison of data from years past going forward. 
 
 

Auburn University’s final report elaborates more on the 
purpose and use of the bioenergetics model. The 
“Wisconsin Bioenergetics Model is a standard 
modelling framework that has been tested and 
published numerous times. The model is extremely 
flexible, allowing for different input parameters to be 
used for different species or for individuals from 
different populations/locations, although the 
parameters must have been measured. Some 
parameters are already published; others were 
determined in Auburn University’s studies, such as 
temperature, diet, metabolic rate, etc. Limitations of 
the “Wisconsin” bioenergetics model include the lack 
of models for Tallapoosa Bass and Redbreast Sunfish, 
that the Channel Catfish model parameters are from 
lentic systems, and that temperature and activity 
operate on a daily time step, rather than hourly. 
Respiration trials isolated the variables of temperature 
and water velocity to determine how they impact 
metabolic rate and growth without the influence of 
other variables. Temperature and activity rates 
measured from Auburn University’s studies were used 
as inputs into a bioenergetics model to simulate how 
temperature decreases and water velocity increases 
from Harris Dam releases could affect specific growth 
rate of Redbreast Sunfish.  
 
Temperature was collected at the sites where fish 
were sampled, but fish were not sampled at the 
locations of the 20 level and temperature loggers 
deployed by Kleinschmidt Associates. The purpose of 
these 20 loggers was to create a model of discharge 
and temperature of the river for other Harris 
relicensing studies and data are being used to 
determine how proposed changes to operations could 
potentially affect aquatic resources and other 
resources in the Tallapoosa River downstream of 
Harris Dam. 
 
Temperature was collected at the study/collection sites 
and discharge data at the sites is available in the Final 
Downstream Aquatic Habitat Report. 
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1.0 INTRODUCTION 

Alabama Power Company (Alabama Power) has initiated the Federal Energy Regulatory 
Commission (FERC) relicensing of the 135-megawatt (MW) R.L. Harris Hydroelectric 
Project (Harris Project), FERC Project No. 2628. The Harris Project consists of a dam, 
spillway, powerhouse, and those lands and waters necessary for the operation of the 
hydroelectric project and enhancement and protection of environmental resources. The 
Harris Reservoir is the 9,870-acre reservoir created by the R.L. Harris Dam (Harris Dam). 
The unimpounded reach of the Tallapoosa River between Harris Dam and the headwaters 
of Lake Martin is approximately 52 miles in length. 

Alabama Power began operating the Harris Project in 1983. Initially, the Harris Project 
operated in peaking mode with no intermittent flows between peaks, known as Pre-Green 
Plan (PGP). Agencies and non-governmental organizations requested that Alabama Power 
modify operations to potentially enhance downstream aquatic habitat. In 2005, based on 
recommendations developed in cooperation with stakeholders, Alabama Power 
implemented a pulsing scheme for releases from Harris Dam known as the Green Plan 
(GP) (Kleinschmidt 2018a). The purpose of the GP was to reduce the effects of peaking 
operations on the aquatic community downstream. Although GP operations are not 
required by the existing license, Alabama Power has operated Harris Dam according to its 
guidelines since 2005.  

Commonly used acronyms that may appear in this report are included in Appendix A.  

1.1 Study Background 

Numerous aquatic resource studies have been conducted in the Tallapoosa River below 
Harris Dam. Some results indicated a positive response by some fish species, while other 
research indicates that cooler stream temperatures may be affecting the reproduction, 
growth, and recruitment of other fish species downstream of Harris Dam (Goar 2013; Irwin 
and Goar 2015) and fish density and species richness have been found to be lower when 
compared to unregulated reaches (Irwin et al. 2019). The Alabama Department of 
Conservation and Natural Resources (ADCNR) noted the abundance of some species is 
below expected levels, which could be due to several factors including sampling 
methodologies, thermal regime, flow regime, and/or nutrient availability.  
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During the October 19, 2017 issue identification workshop and other meetings with 
resource agencies, stakeholders noted that stream temperatures in the Tallapoosa River 
downstream of Harris Dam are generally cooler than other unregulated streams in the 
same geographic area, and this portion of the Tallapoosa River experiences temperature 
fluctuations due to releases from Harris Dam. There is concern that the lower stream 
temperatures and temperature fluctuations are impacting the aquatic resources 
(especially fish) downstream of Harris Dam.  

In addition to effects on downstream fish populations discussed above, there is concern 
the Harris Project may have effects on other aquatic fauna within the Project Area, 
including macroinvertebrates such as mollusks and crayfish. Comments received on the 
Pre-Application Document (PAD) and Scoping Document 1 recommended that Alabama 
Power investigate the effects of the Harris Project on these aquatic species. Additionally, 
commenters suggested Alabama Power perform an assessment of the Harris Project’s 
effects on species mobility and population health. 

On November 13, 2018, Alabama Power filed ten proposed study plans for the Harris 
Project, including a study plan for aquatic resources. FERC issued a Study Plan 
Determination on April 12, 2019, which included FERC staff recommendations. Alabama 
Power incorporated FERC’s recommendations and filed the Final Study Plans with FERC 
on May 13, 2019.  

The goal of the Aquatic Resources Study is to evaluate the effects of the Harris Project on 
aquatic resources. Components of this study are a desktop assessment of current and 
historic information on aquatic resources in the Project Vicinity, a summary of 
temperature of the Tallapoosa River downstream of Harris Dam, and a study conducted 
by Auburn University on the fish population downstream of Harris Dam, which consist of 
a literature review of temperature requirements of a subset of target species, a 
temperature analysis of regulated and unregulated portions of the Study Area, and 
bioenergetics modeling to assess the extent to which Harris Dam operations affect target 
fish growth in the Tallapoosa River. 

Alabama Power formed the Harris Action Team (HAT) 3 to specifically address issues 
pertaining to aquatic and wildlife resources. To present the findings from the FERC-
approved study, Auburn University developed an audiovisual presentation on their study 
progress and preliminary results to date to deliver to HAT 3 at a scheduled meeting for 
March 19, 2020. The meeting was rescheduled to June 2, 2020 due to COVID-19 and 
related travel, public gathering restrictions, and statewide office closures. Meetings were 
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held by conference call on November 5, 2020 to update HAT 3 on progress made since 
the June 2, 2020 meeting and on March 31, 2021 to present results of Auburn University’s 
study to HAT 3. 

Alabama Power prepared this report to support the relicensing process and to fulfill the 
requirements of the FERC-approved Aquatic Resources Study Plan. The report is 
comprised of three components: 1) results of the updated desktop assessment used to 
compile background information of various aquatic resources in both the reservoir and 
river and the possible effects of dam operations and 2) baseline temperature data from 
the Tallapoosa River below Harris Dam; and 3) Auburn University’s final report on the 
temperature regime of the Tallapoosa River downstream of Harris Dam compared to an 
unregulated reference site, the fish community downstream of Harris Dam, and the effects 
of operations on the fitness and growth of fish downstream of Harris Dam. Alabama Power 
incorporated temperature data into the Draft Downstream Aquatic Habitat Study Report 
distributed on April 12, 2020; however, after reviewing the comments and the FERC-
approved Study Plan, Alabama Power removed all temperature data from the Final 
Downstream Aquatic Habitat Study Report and inserted that baseline temperature data 
into this Aquatic Resources Study Report. Effects on temperature as a result of the 
downstream release alternatives is presented in the Downstream Release Alternatives 
Phase 2 Study Report.
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2.0 DESKTOP ASSESSMENT 

2.1 Introduction 

The purpose of this desktop assessment was to compile background information 
regarding the presence of various aquatic resources in both Harris Reservoir and the 
Tallapoosa River downstream of Harris Dam through Horseshoe Bend and the possible 
effects of dam operations. Literature used for this assessment includes a study predating 
Harris Dam as well as studies conducted after the construction of the dam, both in the 
reservoir and the river downstream, including both Pre-Green Plan (PGP) and GP 
operations. 

2.2 Methods 

Relevant current and historic information characterizing aquatic resources at the Harris 
Project were compiled and summarized. The Study Area1 for this assessment includes the 
Harris Reservoir, Tallapoosa River downstream of Harris Dam through Horseshoe Bend, 
and in selected unregulated reference streams. The focus of this assessment was to 
identify aquatic species and populations within the Study Area that may have been 
affected by the Harris Project. Sources of information included reservoir fisheries 
management reports, scientific literature from aquatic resource studies conducted in the 
Study Area, ADCNR Natural Heritage Database data, Alabama Power faunal survey data, 
and state and federal faunal survey data. 

2.3 Results 

2.3.1 Tallapoosa River Basin 

The Tallapoosa River Basin (TRB) encompasses approximately 4,687 square miles, 
including 1,454 square miles above Harris Dam (Figure 2-1). The Tallapoosa River flows 
southward 265 miles from its headwaters at the southern end of the Appalachian 
Mountains in Georgia to its confluence with the Coosa River near Montgomery, Alabama, 
forming the Alabama River. The Tallapoosa River above Harris Reservoir represents the 
only unregulated portion of the Tallapoosa River. Four hydropower developments are 
located on the Tallapoosa River, with Harris Dam being the most upstream. A majority of 

 
1 The Study Area includes the geographic scope in the FERC-approved Aquatic Resources Study Plan. 
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the land cover in the TRB is vegetated (~75 percent), with agricultural lands accounting 
for approximately 14 percent (Multi-Resolution Land Characteristics Consortium 2019). 

An estimated 139 species of fish occur or have occurred within the TRB, including 124 
native and 14 non-native species from 24 families and 60 genera (Table 2-1) (Freeman et 
al. 2005). Three of these, Gulf Sturgeon (Acipenser oxyrinchus desotoi), Alabama Sturgeon 
(Scaphiryhnchus suttkusi), and Alabama Shad (Alosa alabamae) are likely extirpated from 
the TRB due to dams on the mainstem Alabama River restricting upstream migration 
(Freeman et al. 2005). The most recent Alabama Sturgeon specimen collected was from 
the Alabama River in April 2007 (Rider et al. 2011) and another specimen was observed 
below Robert F. Henry Lock and Dam in April 2009 (Rider et al. 2010); however, recent 
environmental DNA (eDNA) collections have detected the presence of Alabama Sturgeon 
upstream of two passage barriers on the Alabama River (Pfleger et al. 2016). Gulf sturgeon 
have been detected by both eDNA and sonic tag at Claiborne Lock and Dam (Pfleger et 
al. 2016; Rider et al. 2016). Since impoundment, there have only been two Alabama Shad 
specimen captured from the Alabama River, one below Claiborne Lock and Dam in 1993 
and one below Miller’s Ferry Lock and Dam in 1995. Large-scale upstream migrations of 
Alabama Shad were blocked by the construction of Claiborne, Millers Ferry, and Henry 
Locks and Dams, but collection records indicate a relict population may still be attempting 
to spawn in the Alabama River (Mettee et al. 2005). Ongoing studies by ADCNR are 
utilizing traditional collection methods and eDNA to determine the status of these species 
in the Mobile Basin. Research may provide a better understanding of the ability of 
sturgeon and shad to pass through navigational locks. The conservation status of 112 
species of TRB native fishes are considered stable, with seven species vulnerable and two 
species threatened (Table 2-1). Fish species protected from unlawful take are listed in the 
Alabama Regulations 2019-2020 Protected Nongame Species Regulation 220-2-.92 
handbook starting on page 2-198  

(http://www.alabamaadministrativecode.state.al.us/docs/con_/220-2.pdf). 

Benthic macroinvertebrate communities within the TRB have been assessed by the 
Alabama Department of Environmental Management (ADEM) and the Alabama 
Cooperative Fish and Wildlife Research Unit (ACFWRU). The ADEM sampled the benthic 
macroinvertebrate community in the Tallapoosa River at Wadley, Alabama, in July 2010, 
using standardized methodology. Sample results indicated a total of 38 taxa, with 11 of 
those taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly), or Trichoptera (caddisfly) 
orders (EPT species). Based on metrics that compare sample results to those expected for 

http://www.alabamaadministrativecode.state.al.us/docs/con_/220-2.pdf
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the region, the ADEM assessed the sample a rating of Fair/Poor (ADEM 2010 as cited in 
Alabama Power 2018).  

Since 2005, the ACFWRU has used surber samplers to sample benthic macroinvertebrate 
communities at six sampling sites (Figure 2-2). Analysis of samples collected during 2005 
and 2014 have identified a total of 151 taxa, 62 of which were from the family 
Chironomidae. Table 2-2 provides a summary of the benthic macroinvertebrate taxa by 
class and order. Generally, more individuals and taxa were collected in 2005 samples 
versus 2014. Differences in species composition between sites and years were variable. At 
the unregulated sites (Heflin and Hillabee), Plecoptera (stoneflies) made up a larger 
percentage of insect order composition in comparison with the regulated sites (Malone 
and Wadley). The unregulated sites appeared to consist of a higher percentage of 
Ephemeroptera (mayflies) in comparison with the regulated sites (Kleinschmidt 2018a as 
cited in Alabama Power 2018). In addition, higher densities were detected in the regulated 
reaches, although a later study by Irwin (2019) detected greater macroinvertebrate 
diversity in unregulated reaches. 

An estimated 44 mussel species and one invasive clam (Corbicula fluminea) occur or have 
occurred within the TRB (Table 2-3). The Draft Aquatic Resources Study Report mistakenly 
presumed one species, the Georgia Pigtoe (Pleurobema hanleyianum), to be extirpated 
from the TRB. ADCNR provided a correction, stating that Johnson (1997), Johnson and 
Devries. (2002), Williams et al. (2008), and the November 11, 2010 USFWS Georgia Pigtoe 
federal register listing (75 FR 67512 67550) do not include the Tallapoosa River as a known 
historical river system for this species. Mussel species protected from unlawful take are 
listed in the Alabama Regulations 2019-2020 Invertebrate Species Regulation 220-2-.98 
handbook (http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-
18/CON%20220-2-.98.pdf).  

An estimated 15 gastropod species occur or have occurred within the TRB (Table 2-4). The 
exact number of species of the genus Physella occurring in the TRB is undetermined. 
Literature reviewed for this desktop assessment reported four; however, there could 
possibly be between one and three Physella species in the TRB (ADCNR, personal 
communication). Gastropod species protected from unlawful take are listed in the 
Alabama Regulations 2019-2020 Invertebrate Species Regulation 220-2-.98 handbook 
(http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-18/CON%20220-
2-.98.pdf). 

http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-18/CON%20220-2-.98.pdf
http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-18/CON%20220-2-.98.pdf
http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-18/CON%20220-2-.98.pdf
http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-18/CON%20220-2-.98.pdf
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An estimated nine crustacean species in the Upper and Middle TRB have been reported 
in ADCNR’s Natural Heritage Database (Table 2-5). One species, the Virile Crayfish 
(Orconectes virilis), has been reported only in the Upper TRB and two species, the Jewel 
Mudbug (Lacunicambarus dalyae) and the Grainy Crayfish (Procambarus verrucosus), have 
been reported only in the Middle TRB. Crustacean species protected from unlawful take 
are listed in the Alabama Regulations 2019-2020 Invertebrate Species Regulation 220-2-
.98 handbook (http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-
18/CON%20220-2-.98.pdf). 

An estimated 129 caddisfly species in the Upper and Middle TRB have been reported in 
ADCNR’s Natural Heritage Database (Table 2-6). Twenty species were reported only in the 
Upper TRB and 37 species were reported only in the Middle TRB. All occurrences of 
caddisfly species in the Upper and Middle TRB were reported prior to the construction of 
Harris Dam. Irwin (2019) performed macroinvertebrate sampling on the mainstem of the 
Tallapoosa River downstream of Harris Dam. In that study, 24 of the 40 genera listed as 
occurring in the Middle TRB prior to the construction of Harris Dam were identified from 
a subset of samples collected in the Tallapoosa River between 2005 and 2014. 

http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-18/CON%20220-2-.98.pdf
http://www.alabamaadministrativecode.state.al.us/JCARR/JCARR-MAY-18/CON%20220-2-.98.pdf
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FIGURE 2-1 TALLAPOOSA RIVER BASIN MAP 
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FIGURE 2-2 ACFWRU SAMPLING SITES
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TABLE 2-1 FISH SPECIES OF THE TALLAPOOSA RIVER BASIN 

Family Genus Species Common Name Native Federal 
Status 

State 
Rank 

State 
Protection 

Status 
Petromyzontidae 
(Lampreys) 

Ichthyomyzon castaneus Chestnut Lamprey N CS   

Ichthyomyzon gagei Southern Brook 
Lamprey N CS   

Lampetra aepyptera Least Brook Lamprey N CS   
Acipenseridae Acipenser oxyrinchus desotoi Gulf Sturgeon PE T S1 SP 

Scaphiryhnchus suttkusi Alabama Sturgeon PE E S1 SP 
Polyodontidae 
(Paddlefishes) Polyodon spathula Paddlefish N V S3 CNGF, SP 

Lepisosteidae (Gar) Lepisosteus oculatus Spotted Gar N CS   
Lepisosteus osseus Longnose Gar N CS   

Amiidae (Bowfins) Amia calva Bowfin N CS   
Anguillidae 
(Freshwater Eel) Anguilla rostrata American Eel N CS   

Clupeidae (Herrings 
and Shads) 

Alosa aestivalis Blueback Herring I    
Alosa alabamae Alabama Shad PE V S2 SP 
Alosa chrysochloris Skipjack Herring N CS   
Dorosoma cepedianum Gizzard Shad N CS   
Dorosoma petenense Threadfin Shad I CS   

Hiodontidae 
(Mooneyes) Hiodon tergisus Mooneye N CS S3S4  

Cyprinidae 
(Minnows and 
Carps) 

Campostoma oligolepis Largescale 
Stoneroller N CS S3  

Campostoma pauciradii Bluefin Stoneroller N CS   
Carassius auratus Goldfish I CS   
Ctenopharyngdon idella Grass Carp I CS   
Cyprinella callistia Alabama Shiner N CS   
Cyprinella gibbsi Tallapoosa Shiner N CS S3  
Cyprinella venusta Blacktail Shiner N CS   



 

FINAL - April 2021  11  

Family Genus Species Common Name Native Federal 
Status 

State 
Rank 

State 
Protection 

Status 
Cyprinus carpio Common Carp I CS   
Hybognathus hayi Cypress Minnow N CS S3  

Hybognathus nuchalis Mississippi Silvery 
Minnow N CS S4  

Hybopsis lineapunctata Lined Chub N V S3  
Hybopsis winchelli Clear Chub N CS   
Luxilus chrysocephalus Striped Shiner N CS   
Luxilus zonistius Bandfin Shiner N CS S3  
Lythrurus atrapiculus Blacktip Shiner N CS   
Lythrurus bellus Pretty Shiner N CS   
Macrhybopsis sp. cf. aestivalis "Fall Line Chub" N V   
Macrhybopsis sp. cf. aestivalis "Pine Hills Chub" N CS   
Macrhybopsis storeriana Silver Chub N CS   
Nocomis leptocephalus Bluehead Chub N CS   
Notemigonus crysoleucas Golden Shiner N CS   
Notropis ammophilus Orangefin Shiner N CS   
Notropis asperifrons Burrhead Shiner N CS   
Notropis atherinoides Emerald Shiner N CS   
Notropis baileyi Rough Shiner N CS   
Notropis buccatus Silverjaw Minnow N CS   
Notropis candidus Silverside Shiner N CS   
Notropis edwardraneyi Fluvial Shiner N CS   
Notropis stilbius Silverstripe Shiner N CS   
Notropis texanus Weed Shiner N CS   
Notropis uranoscopus Skygazer Shiner N CS S2  
Notropis volucellus Mimic Shiner N CS   
Notropis xaenocephalus Coosa Shiner N CS   
Opsopoeodus emiliae Pugnose Minnow N CS   
Phenacobius catostomus Riffle Minnow N CS   
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Family Genus Species Common Name Native Federal 
Status 

State 
Rank 

State 
Protection 

Status 
Pimephales notatus Bluntnose Minnow N CS   
Pimephales promelas Fathead Minnow I CS   
Pimephales vigilax Bullhead Minnow N CS   
Semotilus atromaculatus Creek Chub N CS   
Semotilus thoreauianus Dixie Chub N CS   

Catostomidae 
(Suckers) 

Carpiodes cyprinus Quillback N CS   
Carpiodes velifer Highfin Carpsucker N CS   

Cycleptus meridionalis Southeastern Blue 
Sucker N V S3 CNGF 

Erimyzon oblongus Eastern Creek 
Chubsucker N CS   

Erimyzon sucetta Lake Chubsucker N CS   
Erimyzon tenuis Sharpfin Chubsucker N CS   
Hypentelium etowanum Alabama Hog Sucker N CS   
Ictiobus bubalus Smallmouth Buffalo N CS   
Minytrema melanops Spotted Sucker N CS   
Moxostoma carinatum River Redhorse N CS   
Moxostoma duquesnei Black Redhorse N CS   
Moxostoma erythrurum Golden Redhorse N CS   
Moxostoma poecilurum Blacktail Redhorse N CS   

Ictaluridae 
(Catfishes) 

Ameiurus brunneus Snail Bullhead PI V S3 CNGF 
Ameiurus catus White Catfish I CS S3 CNGF 
Ameiurus melas Black Bullhead N CS   
Ameiurus natalis Yellow Bullhead N CS   
Ameiurus nebulosus Brown Bullhead N CS   
Ictalurus furcatus Blue Catfish N CS   
Ictalurus punctatus Channel Catfish N CS   
Noturus funebris Black Madtom N CS   
Noturus gyrinus Tadpole Madtom N CS   
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Family Genus Species Common Name Native Federal 
Status 

State 
Rank 

State 
Protection 

Status 
Noturus leptacanthus Speckled Madtom N CS   
Noturus nocturnus Freckled Madtom N CS S3 CNGF 
Pylodictis olivaris Flathead Catfish N CS   

Esocidae (Pikes) Esox americanus Redfin Pickerel N CS   
Esox masquinongy Muskellunge I CS   
Esox niger Chain Pickerel N CS   

Salmonidae (Trouts 
and Chars) Oncorhynchus mykiss Rainbow Trout I CS   

Aphredoderidae 
(Pirate Perch) Aphredoderus sayanus Pirate Perch N CS   

Fundulidae 
(Topminnows and 
Killifishes) 

Fundulus bifax Stippled Studfish N V S2  

Fundulus olivaceus Blackspotted 
Topminnow N CS   

Poeciliidae 
(Livebearers) Gambusia affinis Western 

Mosquitofish N CS   

Atherinopsidae 
(New World 
Silversides) 

Labidesthes sicculus Brook Silverside N CS   

Cottidae (Sculpins) Cottus carolinae 
infernatus 

Alabama Banded 
Sculpin N CS   

Cottus tallapoosae Tallapoosa Sculpin N CS S3  
Moronidae 
(Temperate Basses) 

Morone chrysops White Bass I CS   
Morone saxatilis Striped Bass N CS   
Morone chrysops x saxatilis Hybrid Striped Bass I CS   

Elassomatidae 
(Pygmy Sunfishes) Elassoma zonatum Banded Pygmy 

Sunfish N CS   

Centrarchidae 
(Sunfishes) 

Ambloplites ariommus Shadow Bass N CS   
Centrarchus macropterus Flier N CS   
Lepomis auritus Redbreast Sunfish PI CS   



 

FINAL - April 2021  14  

Family Genus Species Common Name Native Federal 
Status 

State 
Rank 

State 
Protection 

Status 
Lepomis cyanellus Green Sunfish N CS   
Lepomis gulosus Warmouth N CS   

Lepomis humilis Orangespotted 
Sunfish I CS   

Lepomis macrochirus Bluegill N CS   
Lepomis megalotis Longear Sunfish N CS   
Lepomis microlophus Redear Sunfish N CS   
Lepomis miniatus Redspotted Sunfish N CS   
Micropterus dolomieu Smallmouth Bass I CS   
Micropterus henshalli Alabama Bass N CS   
Micropterus salmoides Largemouth Bass N CS   
Micropterus tallapoosae Tallapoosa Bass N CS   
Pomoxis annularis White Crappie N CS   
Pomoxis nigromaculatus Black Crappie N CS   

Percidae (Perches) Ammocrypta beanii Naked Sand Darter N CS   

Ammocrypta meridiana Southern Sand 
Darter N CS   

Crystallaria asprella Crystal Darter N V S3 SP 
Etheostoma artesiae Redspot Darter N CS   
Etheostoma chlorosoma Bluntnose Darter N CS   
Etheostoma chuckwachatte Lipstick Darter N V2 S2 SP3 

Etheostoma davisoni Choctawhatchee 
Darter N CS S3  

Etheostoma histrio Harlequin Darter N CS S3  
Etheostoma jordani Greenbreast Darter N CS   
Etheostoma nigrum Johnny Darter N CS   

 
2 This species was mistakenly reported as “currently stable” in the Draft Aquatic Resources Study Report. 
3 This species is the only State Protected species in the Project Area and the Tallapoosa River downstream of Harris Dam. 
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Family Genus Species Common Name Native Federal 
Status 

State 
Rank 

State 
Protection 

Status 
Etheostoma parvipinne Goldstripe Darter N CS   
Etheostoma rupestre Rock Darter N CS   
Etheostoma stigmaeum Speckled Darter N CS   
Etheostoma swaini Gulf Darter N CS   
Etheostoma tallapoosae Tallapoosa Darter N CS S3  
Etheostoma zonifer Backwater Darter N CS S3  
Percina brevicauda Coal Darter N T S2  
Percina kathae Mobile Logperch N CS   
Percina lenticula Freckled Darter N T S2S3  
Percina maculata Blackside Darter N CS   
Percina nigrofasciata Blackbanded Darter N CS   
Percina palmaris Bronze Darter N CS S3  
Percina shumardi River Darter N CS S3  

Percina smithvanizi Muscadine Bridled 
Darter N V S2  

Percina vigil Saddleback Darter N CS   
Sander vitreus Walleye N CS   

Sciaenidae (Drums) Aplodinotus grunniens Freshwater Drum N CS   
Source: Freeman et al. (2005); Alabama Natural Heritage Program (2019); Auburn University (2020) (Blueback Herring and Snail Bullhead) 
 
Native = Native (N), Possibly Extirpated (PE), Introduced (I), Possibly Introduced (PI) 
Federal Status = Currently Stable (CS), Vulnerable (V), Threatened (T), Endangered (E) 
State Rank = Secure (S5), Apparently Secure (S4), Vulnerable (S3), Imperiled (S2), Critically Imperiled (S1), Presumed Extirpated (SX) 
State Protection Status = State Protected (SP), Commercial or Non-Game Fish (CNGF) 
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TABLE 2-2 NUMBER OF INDIVIDUAL BENTHIC MACROINTERTEBRATES COLLECTED BY TAXON IN 2005 AND 2014 
 Heflin Hillabee Malone Wadley 
Taxa 2005 2014 2005 2014 2005 2014 2005 2014 
Arachnida         

Trombidiformes 10  6  16 5 5 2 
Bivalvia         

Veneroida 12 3 11 21 72 5 38 12 
Clitellata         

Lumbriculida 1 2   37 37 17 16 
Tubificida 17 4 12 8 216 28 19 17 

Gastropoda         
Basommatophora 16        
Neotaenioglossa 5 27 6 95 1 3 90 14 

Insecta         
Coleoptera 14 97 85 170 49 25 15 25 
Diptera 331 23 230 87 648 113 109 96 
Ephemeroptera 43 9 125 52 111 150 70 228 
Megaloptera 1 2 3 1   2  
Odonata 2 1 5   1  1 
Plecoptera 55 34 56 59 5  2 4 
Trichoptera 53 22 129 19 103 96 56 29 

Malacostraca         
Amphipoda     1    
Isopoda     5    

Nematoda 2  4  10  1 1 
Turbellaria         

Tricladida     12   2 
Total 562 224 672 512 1286 463 424 447 

Source: Kleinschmidt 2018a as cited in Alabama Power 2018 
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TABLE 2-3 FRESHWATER MUSSEL SPECIES OF THE TALLAPOOSA RIVER BASIN 

Common Name Scientific Name State Rank GCN Federal 
Status 

Sub-
Basin 

State Protection 
Status 

Threeridge Amblema plicata S5     
Flat Floater Anodonta suborbiculata S3   M PSM 
Asian Clam Corbicula fluminea Exotic   UML  
Tallapoosa Orb Cyclonaias archeri S1  UR   
Alabama Orb Cyclonaias asperata S5   UL  
Butterfly Ellipsaria lineolata S4     
Alabama Spike Elliptio arca S2 1 UR UM PSM 
Delicate Spike Elliptio arctata S2 2 UR UML PSM 
Elephantear Elliptio crassidens S5   L  
Gulf Slabshell Elliptio fumata S3   L PSM 
Gulf Spike Elliptio pullata S4   L  
Gulf Pigtoe Fusconaia cerina S4   UL  
Finelined Pocketbook Hamiota altilis S2 2 T  SP 
Southern Pocketbook Lampsilis ornata S4   L  
Rough Fatmucket Lampsilis straminea S4     
Yellow Sandshell Lampsilis teres No Rank   L  
Alabama Heelsplitter Lasmigona alabamensis S3    PSM 
Fragile Papershell Leptodea fragilis S5   L  
Black Sandshell Ligumia recta S2 2  L PSM 
Alabama Moccasinshell Medionidus acutissimus S2  T  SP 
Washboard Megalonaias nervosa S5   L  
Threehorn Wartyback Obliquaria reflexa S5   L  
Alabama Hickorynut Obovaria unicolor S2  UR  PSM 
Southern Clubshell Pleurobema decisum S2 2 E  SP 
Southern Pigtoe Pleurobema georgianum S1 1 E  SP 
Ovate Clubshell Pleurobema perovatum S1 1 E  SP 
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Common Name Scientific Name State Rank GCN Federal 
Status 

Sub-
Basin 

State Protection 
Status 

Bleufer Potamilus purpuratus S5   L  

Alabama Creekmussel Pseudodontoideus 
connasaugaensis S3    PSM 

Southern Creekmussel Pseudodontoideus 
subvexus S3 3  L PSM 

Rayed Kidneyshell Ptychobranchus 
foremanianus S1    SP 

Eastern Floater Pyganodon cataracta S5 3  ML PSM 
Giant Floater Pyganodon grandis S5   ML  
Southern Mapleleaf Quadrula apiculata S5   L  
Gulf Mapleleaf Quadrula nobilis S3    PSM 
Ridged Mapleleaf Quadrula rumphiana S3 3  L  
Ebonyshell Reginiana ebenus S4   L  
Rayed Creekshell Strophitus radiatus S3 2  L PSM 
Southern Purple Lilliput Toxolasma corvunculus S1 1 UR L PSM 
Lilliput Toxolasma parvum S3   L PSM 
Pistolgrip Tritogonia verrucosa S4   L  
Fawnsfoot Truncilla donaciformis S3 3  L  
Pondhorn Uniomerus tetralasmus S4   L  
Paper Pondshell Utterbackia imbecillis S5   ML  
Little Spectaclecase Villosa lienosa S5   ML  
Coosa Creekshell Villosa umbrans S2  UR  PSM 
Southern Rainbow Villosa vibex S4   ML  

Source: ADCNR (2020); Alabama Natural Heritage Program (2019); Johnson (1997); Johnson and Devries (2002); NatureServe (2020); Williams et al. (2008) 
 
State Rank = Secure (S5), Apparently Secure (S4), Vulnerable (S3), Imperiled (S2), Critically Imperiled (S1), Presumed Extirpated (SX) 
Federal Status = Threatened (T), Endangered (E), Under Review (UR) 
Sub-Basin = Upper Tallapoosa Basin (U), Middle Tallapoosa Basin (M), Lower Tallapoosa Basin (L) 
State Protection Status = State Protected (SP), Partial Status Mussels (PSM) 
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TABLE 2-4 GASTROPOD SPECIES OF THE TALLAPOOSA RIVER BASIN 

Common Name Scientific Name State 
Rank GCN 

State 
Protection 

Status  
Amnicola sp.  

 
 

Ovate Campeloma Campeloma geniculum  
 

 
Cylinder Campeloma Campeloma regulare  

 
 

Yellow Elimia Elimia flava  
 

 
Marsh Fossaria Galba humilis    
Rock Fossaria Galba modicella  

 
 

Golden Fossaria Galba obrussa  
 

 
Two-ridge Rams-horn Helisoma anceps  

 
 

Bugle Sprite Micromenetus dilatatus  
 

 
Carib Physa Physella cubensis  3  
Tadpole Physa Physella gyrina albofilata  

 
 

Bayou Physa Physella hendersoni  
 

 
Pewter Physa Physella heterostropha  

 
 

Mimic Lymnaea Pseduosuccinea columella  
 

  
Somatogyrus sp.  

 
 

Source: ADCNR (2020); Alabama Natural Heritage Program (2019); Johnson (1997); Johnson and Devries (2002) 
 
State Rank = Secure (S5), Apparently Secure (S4), Vulnerable (S3), Imperiled (S2), Critically Imperiled (S1),  
Presumed Extirpated (SX) 
State Protection Status = State Protected (SP) 
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TABLE 2-5 CRUSTACEAN SPECIES REPORTED IN THE UPPER AND MIDDLE TALLAPOOSA RIVER BASINS 

Common Name Scientific Name Pre-
Dam 

Pre-
Green 
Plan 

Green 
Plan 

State 
Rank GCN 

State 
Protection 

Status 
Tallapoosa Crayfish Cambarus englishi UM UM UM S2 2  
Slackwater Crayfish Cambarus halli UM UM UM S3 2  
Variable Crayfish Cambarus latimanus UM UM UM    
Ambiguous Crayfish Cambarus striatus UM  UM    
Jewel Mudbug Lacunicambarus dalyae  M     
Reticulate Crayfish Orconectes erichsonianus  UM     
Virile Crayfish Orconectes virilis   U    
White Tubercled 
Crayfish Procambarus spiculifer UM UM UM    

Grainy Crayfish Procambarus verrucosus   M  3  
Source: ADCNR (2020); Alabama Natural Heritage Program (2019); Irwin et al. (2011); Johnson (1997) 
 
Sub-Basin = Upper Tallapoosa Basin (U), Middle Tallapoosa Basin (M) 
State Rank = Secure (S5), Apparently Secure (S4), Vulnerable (S3), Imperiled (S2), Critically Imperiled (S1), Presumed Extirpated (SX) 
State Protection Status = State Protected (SP) 
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TABLE 2-6 CADDISFLY SPECIES REPORTED IN THE UPPER AND MIDDLE TALLAPOOSA RIVER 
BASINS 

Genus Species Sub-Basin 

Agapetus rossi UM 
Agarodes griseus M 
Anisocentropus pyraloides UM 
Brachycentrus nigrosoma M 
Ceraclea ancylus UM 
Ceraclea cancellata UM 
Ceraclea flava UM 
Ceraclea maculata UM 
Ceraclea nepha UM 
Ceraclea ophioderus M 
Ceraclea protonepha UM 
Ceraclea tarsipunctata UM 
Ceraclea transversa UM 
Ceratopsyche sparna UM 
Cernotina calcea M 
Cernotina spicata M 
Cheumatopsyche burksi M 
Cheumatopsyche campyla UM 
Cheumatopsyche edista M 
Cheumatopsyche ela UM 
Cheumatopsyche geora UM 
Cheumatopsyche harwoodi M 
Cheumatopsyche minuscula M 
Cheumatopsyche pasella UM 
Cheumatopsyche pettiti UM 
Cheumatopsyche pinaca UM 
Chimarra aterrima UM 
Chimarra moselyi M 
Chimarra obscura UM 
Cyrnellus fraternus UM 
Dolophilodes distinctus U 
Glossosoma nigrior UM 
Goera calcarata M 
Goera townesi U 
Helicopsyche borealis U 
Heteroplectron americanum U 
Hydropsyche alvata U 
Hydropsyche betteni UM 
Hydropsyche demora M 
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Genus Species Sub-Basin 

Hydropsyche fattigi M 
Hydropsyche mississippiensis UM 
Hydropsyche phalerata U 
Hydropsyche venularis UM 
Hydroptila alabama UM 
Hydroptila amoena U 
Hydroptila armata UM 
Hydroptila berneri U 
Hydroptila callia M 
Hydroptila delineata M 
Hydroptila gunda UM 
Hydroptila hamata UM 
Hydroptila lonchera U 
Hydroptila novicola U 
Hydroptila oneili M 
Hydroptila paramoena UM 
Hydroptila quinola UM 
Hydroptila remita U 
Hydroptila waubesiana UM 
Lepidostoma latipenne UM 
Lepidostoma togatum UM 
Lype diversa UM 
Macrostemum carolina M 
Macrostemum zebratum M 
Matrioptila jeanae UM 
Mayatrichia ayama M 
Micrasema charonis U 
Micrasema rusticum UM 
Micrasema wataga UM 
Molanna blenda U 
Molanna tryphena U 
Molanna ulmerina UM 
Mystacides sepulchralis UM 
Nectopsyche candida UM 
Nectopsyche exquisita UM 
Nectopsyche pavida UM 
Neotrichia vibrans UM 
Nyctiophylax affinis UM 
Nyctiophylax celta M 
Nyctiophylax denningi UM 
Nyctiophylax serratus M 
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Genus Species Sub-Basin 

Oecetis avara M 
Oecetis cinerascens M 
Oecetis ditissa UM 
Oecetis inconspicua UM 
Oecetis nocturna UM 
Oecetis persimilis UM 
Oecetis sphyra UM 
Orthotrichia aegerfasciella UM 
Orthotrichia cristata U 
Oxyethira forcipata UM 
Oxyethira grisea UM 
Oxyethira janella UM 
Oxyethira lumosa M 
Oxyethira novasota UM 
Oxyethira pallida UM 
Oxyethira rivicola M 
Oxyethira zeronia UM 
Phylocentropus carolinus UM 
Phylocentropus lucidus M 
Phylocentropus placidus UM 
Plectrocnemia cinerea UM 
Polycentropus barri M 
Polycentropus blicklei U 
Polycentropus confusus UM 
Protoptila georgiana M 
Protoptila palina UM 
Psilotreta frontalis UM 
Psilotreta labida M 
Psychomyia flavida UM 
Ptilostomis ocellifera M 
Ptilostomis postica U 
Pycnopsyche indiana M 
Pycnopsyche lepida M 
Rhyacophila carolina UM 
Rhyacophila fuscula UM 
Rhyacophila ledra U 
Rhyacophila nigrita UM 
Rhyacophila torva M 
Setodes incertus M 
Stactobiella delira UM 
Stactobiella martynovi UM 
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Genus Species Sub-Basin 

Stactobiella palmata UM 
Theliopsyche tallapoosa M 
Triaenodes flavescens M 
Triaenodes ignitus UM 
Triaenodes marginatus UM 
Triaenodes nox U 
Triaenodes ochraceus U 
Triaenodes tardus M 

Source: ADCNR 2020 
 

Sub-Basin = Upper Tallapoosa Basin (U), Middle Tallapoosa Basin (M) 
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2.3.2 Harris Reservoir 

The Harris Reservoir contains many popular sport fish species, such as Largemouth Bass 
(Micropterus salmoides), Alabama Bass (Micropterus henshalli), Black Crappie (Pomoxis 
nigromaculatus), Flathead Catfish (Pylodictis olivaris), Blue Catfish (Ictalurus furcatus), 
Channel Catfish (Ictalurus punctatus), Redear Sunfish (Lepomis microlophus), Bluegill 
(Lepomis macrochirus), and White Bass (Morone chrysops). The ADCNR Wildlife and 
Freshwater Fisheries Division rountinely performs standardized sampling for Largemouth 
Bass, Alabama Bass, and Black Crappie to keep records on these fisheries and to determine 
the need for, or changes to, the regulations.  

On October 1, 1993, a 13-16 inch slot limit4 for all black bass species was implemented in 
the reservoir with the goal of improving growth and condition of fish by reducing 
competition (Andress and Catchings 2005); however, angler attitudes toward the harvest 
of bass under 13 inches reduced the effect of the imposed limit (Andress and Catchings 
2005). In 2006, Largemouth Bass population structure exceeded the state’s 75th percentile 
for many of the larger size classes, and mean lengths for Largemouth Bass ages 1-4 were 
above statewide averages (Andress and Catchings 2006). Alabama Bass5 did not respond 
well (an excessive number of specimens smaller than 13 inches) to the slot limit (Andress 
and Catchings 2006), so the limit was removed for this species in 2006 (Andress and 
Catchings 2007). In 2010, the condition of Largemouth Bass had steadily improved (Holley 
et al. 2010) and by 2012, maintaining the slot limit for Largemouth Bass and removing the 
slot limit for Alabama Bass in 2006 was found to have a positive effect on black bass 
populations (Holley et al. 2012). As of 2018, the slot limit on Largemouth Bass and removal 
of the slot limit on Alabama Bass in 2006 have continued to yield positive results, indicated 
by a greater relative density of slot-sized or larger bass (Hartline et al. 2018).  

In 2015, Black Crappie were targeted for sampling due to a low catch rate reported in 
2010 creel surveys (Holley et al. 2010; Hartline et al. 2018). Black Crappie were found in 
large numbers in the Harris Reservoir and exhibited much better growth and size structure 
than crappie (Pomoxis spp.) in the river around Lee’s Bridge, which was attributed to more 
abundant habitat and forage availability in the reservoir (Hartline et al. 2018). 

 
4 The slot limit does not allow the harvest of fish between 13 and 16 inches total length. 
5 Previously described in this region as a subspecies of Spotted Bass (Micropterus punctatus), but later 
described as a separate species named Alabama Bass (Baker et al. 2008). 
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During the spring, Alabama Power coordinates with ADCNR to manage water levels in 
Harris Reservoir for the benefit of fish species (e.g., Largemouth Bass and crappie) that 
spawn in littoral (near-shore) areas. Based on input from ADCNR and when conditions 
permit, Alabama Power voluntarily maintains the lake at a stable or a slightly rising 
elevation for a period of 14 days to provide improved conditions for spawning and 
hatching success of these species. 

2.3.3 Tallapoosa River and Tributaries 

The following is a chronologically ordered synopsis of available information pertaining to 
aquatic resources in the Tallapoosa River downstream of Harris Dam. Figure 2-3 is provided 
to help orient the reader to locations within this reach that are commonly referred to 
throughout this section. Any conclusions presented in the summaries below belong to the 
original authors of the studies and were not determined by Alabama Power or their 
representatives. Table 2-8, located at the end of this section, provides some of the major 
findings of the studies included in this section as interpreted by Alabama Power. It is worth 
noting that collection methods have changed over time and vary among studies. 

Swingle (1954) performed one of the earliest studies on the effects of dams and 
impoundments on populations of fish in Alabama. Fish were sampled by rotenone in 
multiple rivers and impoundments from a variety of habitats. Generally, sport fish rarely 
made up more than five percent of the total population in large rivers. River populations 
generally consisted of Blue Catfish (Ictalurus furcatus), Channel Catfish (Ictalurus 
punctatus), Flathead Catfish (Pylodictis olivaris), Freshwater Drum (Aplodinotus grunniens), 
and species of buffalo (Ictiobus spp.). In the Tallapoosa River, fish were sampled in deep 
areas of unimpounded river in 1951 and in coves and deep, open areas of Lake Martin in 
1949 and 1951. Gizzard Shad (Dorosoma cepedianum), Blue Catfish, and Freshwater Drum 
were not found in the Tallapoosa River or in Lake Martin. Sport fishes such as Largemouth 
Bass, Alabama Bass (formerly Spotted Bass in this region at the time of this study), White 
Bass, and crappie were abundant in Lake Martin, comprising between 24.6 to 27.9 percent 
of the population. Both Largemouth Bass and Bluegill comprised a larger percentage of 
the total biomass of fish in Lake Martin than in the river. Common Carp (Cyprinus carpio) 
were already present in the river and became very abundant in Lake Martin shortly after 
impoundment but gradually declined in the impoundment over the following 24-26 years 
until they became roughly 4.1 percent of the population. 

  



 

FINAL - April 2021  27 

 
FIGURE 2-3 AQUATIC RESOURCES STUDY AREA 
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Travnichek and Maceina (1994) measured species richness (the number of species 
present), diversity (a measure of the number and abundance of each species), and relative 
abundance (a measure of how common or rare a species is in relation to other species) in 
two unregulated sites upstream of Harris Reservoir (Little Tallapoosa River and upper 
Tallapoosa River) and three regulated sites (all downstream of Harris Dam) in both deep 
and shallow habitats from 1990 to 1992. In deep habitat, species richness was greater in 
regulated reaches of the Tallapoosa River than in unregulated portions. The catch of 
catostomids considered fluvial specialists, such as Alabama Hog Sucker (Hypentelium 
etowanum), Black Redhorse (Moxostoma duqesnei), Golden Redhorse (Moxostoma 
erythrurum), Highfin Carpsucker (Carpiodes velifer), and Quillback (Carpiodes cyprinus) 
was lower in the two regulated areas below Harris Dam and Thurlow Dam than in the 
unregulated area. There was no significant difference in the number of centrarchid (bass 
and sunfish) and ictalurid (catfish) species caught between unregulated and regulated 
reaches. In shallow habitat, fish abundance in unregulated reaches was about twice as 
high compared with fish abundance in regulated reaches. Species richness was also 
greater in unregulated reaches and increased progressively with distance from Harris Dam 
in regulated reaches.  

Bowen et al. (1996) sampled fish at the same sites as those sampled in Travnichek and 
Maceina (1994) in 1994 and 1995. Bowen (1996) used a modified index of biological 
integrity (IBI), a tool used to assess the health of aquatic ecosystems, based specifically 
on small-bodied fishes and calculated IBI scores for data gathered in 1994 and 1995 as 
well as data gathered by Travnichek and Maceina (1994) during 1990-1992. Eight of the 
78 species collected were classified as intolerant. Overall, cyprinids (minnows, carps, and 
shiners) and percids (darters and perch) were highest in relative abundance. The IBI was 
most affected by changes in the percentage of insectivorous cyprinids (minnows), the 
percentage of intolerant species, fish abundance, and the number of darter species. The 
unregulated reach of the Tallapoosa River had higher IBI scores (1990-1992: 60.11; 1994: 
72.26; 1995: 83.40) than the regulated reaches (1990-1992: 48.80-52.52; 1994: 68.58-
72.74; 1995: 68.19-72.54) of the Tallapoosa River. The IBI scores were higher in 1995 than 
in 1994 at both unregulated sites and two out of three of the regulated sites, which was 
attributed to higher discharge in 1994, leading to reduced reproductive success and 
survival that year. 

Irwin and Hornsby (1997) repeated the rotenone survey from Swingle (1954) in 1996 in 
response to a perceived decline in harvest of Flathead Catfish and Channel Catfish by 
anglers downstream of Harris Dam. An area at the historical site was blocked and sampled 
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with rotenone. Biomass of fishes was 35.9 kg/ha compared to 51.0 kg/ha in Swingle 
(1954), and abundance was 438 fish/ha compared to 2,933 fish/ha in Swingle (1954). 
Samples were dominated by centrarchids (74 percent) instead of cyprinids and ictalurids 
(47 and 44 percent, respectively) as seen in Swingle (1954). A decline in juvenile catfish 
was attributed to a possible impact on recruitment. Catostomids represented a larger 
portion of the sample than in Swingle (1954), but juvenile catostomids declined greatly, 
suggesting that catostomid recruitment may be limited in regulated systems. Irwin and 
Hornsby (1997) concluded that the repeated study supports the hypothesis that generalist 
species are more suited to regulated systems and suggested that modifications to 
releases from Harris Dam could provide more suitable habitats for more specialized fishes. 

Johnson (1997) developed a list of mussel, snail, and crayfish species in the Tallapoosa 
River drainage by surveying 35 sites from June through August 1995. In the headwater 
reaches of the Tallapoosa River (~43-50 miles upstream of Harris Dam between the 
Cleburne County Road 84 and Cleburne County Road 46 bridge crossings), the mussel 
species Delicate Spike (Elliptio arctata), Gulf Pigtoe (Fusconaia cerina), and Finelined 
Pocketbook (Hamiota altilis)6 were found along with the snail species Yellow Elimia (Elimia 
flava). In tributaries of the upper Tallapoosa River (Snake Creek, Lebanon Church Creek, 
Silas Creek, Verdin Creek, and two tributaries presumed by the author to be Lochelooge 
Creek and Carr Creek7), the mussel species Alabama Spike (Elliptio arca)8, the snail species 
Yellow Elimia, Carib Physa (Physella cubensis), a subspecies of Tadpole Physa (Physella 
gyrina albofilata), and the crayfish species Tallapoosa Crayfish (Cambarus englishi), 
Slackwater Crayfish (Cambarus halli), Variable Crayfish (Cambarus latimanus), and White 
Tubercled Crayfish (Procambarus spiculifer) were present. In Harris Reservoir, the mussel 
species Paper Pondshell (Utterbackia imbecillis) was found around an ADCNR public boat 
ramp (west of Wedowee, Alabama) but no snail or crayfish species were collected. The 
mussel species Southern Rainbow (Villosa vibex9), the snail species Yellow Elimia, the 
Tadpole Physa subspecies albofilata, a subspecies of Pewter Physa (Physella heterostropha 

 
6 Finelined Pocketbook belonged to the genus Lampsilis at the time of the publication but is now 
Hamiota. 
7 It has been confirmed that the location presumed to be Carr Creek by Johnson 1997 is indeed Carr 
Creek. The location presumed to be Lochelooge Creek appears to be either a small, possibly unnamed 
creek or Dynne Creek.  
8 This species was mistakenly reported as Delicate Spike (Elliptio arctata) in the Draft Aquatic Resources 
Report. Johnson (1997) only reported Delicate Spike in the headwater portion of the Tallapoosa river 
between the Cleburne County Road 84 and Cleburne County Road 46 bridge crossings. 
9 The species name for Southern Rainbow was iris at the time of the publication but is now vibex (ADCNR, 
personal communication). 
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pomila), and the crayfish species White Tubercled Crayfish were found in a tributary 
downstream of Harris Dam and upstream of Malone. In the mainstem between Malone 
and Wadley, Yellow Elimia were present. Tributaries near Wadley contained Yellow Elimia 
and Physella spp. and Tallapoosa Crayfish, Slackwater Crayfish, Variable Crayfish, and 
White Tubercled Crayfish. Tributaries between Wadley and Bibby’s Ferry contained Yellow 
Elimia, Rock Fossaria (Galba modicella), Tadpole Physa (Physella gyrina), Mimic Lymnaea 
(Pseudosuccinea columella), and White Tubercled Crayfish and Slackwater Crayfish. In 
tributaries between Germany’s Ferry and Horseshoe Bend National Military Park (HSB), no 
mussels were found; however, the snail species Yellow Elimia, Carib Physa, the Tadpole 
Physa subspecies albofilata, Slackwater Crayfish, Variable Crayfish, Tallapoosa Crayfish, 
and White Tubercled Crayfish were present. Around HSB, Southern Rainbow, Cylinder 
Campeloma (Campeloma regulare)10 and Yellow Elimia, and Tallapoosa Crayfish, Variable 
Crayfish, and White Tubercled Crayfish were found. In Jaybird Creek, Yellow Elimia and 
the Tadpole Physa subspecies albilata were present along with the Slackwater Crayfish. 
The invasive clam species Corbicula fluminea was present at nearly every site. 

Bowen et al. (1998) examined the availability and persistence of key habitats and fish 
assemblages at the same regulated and unregulated sites as Travnichek and Maceina 
(1994) and Bowen et al. (1996) in 1994 and 1995. Hydropeaking dam operations 
decreased both the average duration of shallow water habitats and year-to-year variation 
in persistence of these habitats when compared to unregulated sites. The relative 
abundance of percids was lower with median availability of deep-fast habitat during the 
spring and summer, likely due to limited suitable habitat for spawning. Catostomids 
showed the lowest densities in some of the larger, regulated reaches. In the summer, 
persistence of shallow and slow-water habitats yielded greater abundances of percids, 
catostomids, and cyprinids. Bowen et al. (1998) concluded that increased availability of 
shallow water habitats during the spring and summer can likely lead to an increase in 
reproductive success by a large variety of stream fishes. 

Irwin and Belcher (1999) gathered angler use data by installing a creel station at the boat 
ramp at HSB from June 1997 to December 1998. They also collected 38 harvestable size 
(>400 mm) Flathead Catfish from the Elkahatchee Creek arm of Lake Martin and stocked 
them at the HSB site in June 1997. There was no creel clerk present at the creel station, so 
it was unknown if survey respondents were representative of all anglers in the area. Creel 

 
10 This species was referred to as Pointed Campeloma (Campeloma decisum) at the time of the publication 
but is now known to be Cylinder Campeloma (Campeloma regulare) (ADCNR, personal communication). 
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survey results yielded a catch of 38 percent ictalurids and 62 percent centrarchids. 
Referencing five angler diaries predating the impoundment, the catch-per-unit-effort 
(CPUE) in the 1970’s on the Tallapoosa River in the area of interest was 1.9 fish/hour, 
compared to 0.8 fish/hour from the creel survey in 1997 and 1998. Similarly, in the early 
1970’s, Alabama Bass (formerly Spotted Bass in this region at the time of this study) were 
caught at a rate of 0.7 fish/hour compared to 0.1 fish/hour in the 1997-1998 creel survey. 
Although anglers reported catches of Flathead Catfish, no tagged and released individuals 
were reported. This was attributed to either fish migrating out of the area, a low amount 
of fishing effort, or a lack of angler response to the survey. 

Freeman et al. (2001) assessed the relationship between young-of-year (YOY) (i.e., fish 
born within the past fiscal year) fish abundance and hydrologic and habitat variability in 
an unregulated reach approximately 32.9 miles upstream of Harris Reservoir and a 
regulated reach approximately 12.4 miles downstream of Harris Dam during the summers 
of 1994-1997. YOY abundances in the unregulated reach were most commonly correlated 
with the availability of shallow, slow-moving habitat in summer and the persistence of 
shallow, slow-moving and shallow, fast-moving habitat in the spring. YOY abundances in 
the regulated reach were most commonly correlated with the persistence of shallow 
habitats than with habitat availability or the intensity of flow extremes. In the regulated 
reach, habitat persistence levels comparable to those in the unregulated reach only 
happened during summer when power generation occurred less frequently due to factors 
such as lower rainfall. Therefore, species that spawn in the summer were a large part of 
the assemblage at the regulated reach. Five of the six species that spawn during spring 
and occur at both study reaches were less abundant at the regulated reach. 

In 1999 and 2000, Irwin et al. (2001) compared nesting habits across river reaches, 
measured the effects of flow on nest survival, and estimated the amount of time necessary 
for development to post-larval life stages for centrarchids. Redbreast Sunfish (Lepomis 
auritus) nests were observed in a regulated area of the Tallapoosa River near Wadley and 
an unregulated area near Heflin. At the Wadley site, nest success was more likely affected 
by discharge than thermal regime. The greatest rate of nest failure occurred in Wadley in 
1999 due to 2-unit generation events causing physical damage to nests that were not 
protected by substantial cover. In 2000, nest success rate was greater in Wadley than in 
Heflin, which could be attributed to periods of non-generation and flows that were less 
variable and lower in magnitude than in the previous year. The cumulative number of 
degree days required for larval fish development was higher at Wadley than at Heflin. 
However, this difference may not be biologically significant. Irwin et al. (2001) concluded 
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that both flow and temperature regime affect Redbreast Sunfish nest success and flow 
regulation can disrupt the relationship between these variables. 

Sakaris (2006) assessed how hydrology affected growth and hatching success of age-0 
Channel Catfish in both regulated (Malone to Wadley and Peters Island) and unregulated 
(both upstream and downstream of Harris Dam) reaches in 2005. Growth was 
unexpectedly lower in unregulated sites than in the regulated reaches despite fluctuating 
water temperatures, citing fluctuations up to 10 °Celsius (℃) downstream of Harris Dam 
reported in Irwin and Freeman (2002). In unregulated reaches, age-0 Channel Catfish 
mainly hatched in early June to late August. In regulated reaches, hatching occurred 
during this time frame but also occurred during September, suggesting a prolonged 
spawning period downstream of the Harris Dam. This was attributed to a possible 
alternative life history strategy that may occur in more unpredictable environments 
(Einum and Fleming 2004 as cited in Sakaris 2006). Another study reported Channel 
Catfish in regulated sites were typically older than those in unregulated sites (Nash 1999 
as cited in Sakaris 2006). Based on model results, Sakaris (2006) recommended several 
periods of low and stable flow conditions in the summer months, a moderate number of 
high pulses with slow and steady fall rates11, and the maintenance of a higher minimum 
flow to enhance growth and spawning success of age-0 Channel Catfish. 

Martin (2008) observed behavior and measured nesting success of male Redbreast 
Sunfish in unregulated reaches downstream of Harris Dam (Saugahatchee Creek) and a 
regulated reach (near Wadley) in 2006 and 2007 using video recordings of nests. Due to 
drought in 2007, approximately half the number of nests and a quarter of attempted nests 
were examined compared to 2006; however, nest success was no different between years. 
Because temperature and discharge were correlated, Martin could not determine whether 
temperature had an impact on nest survival. During base flow conditions (defined by 
Martin 2008 as low flow conditions), the most common behaviors observed were defend 
(male displaying aggressiveness; presumed to be protecting nest) and leave (male leaving 
the nest). When discharge from one-unit generation events reached Wadley, these 
behaviors initially decreased while the clean behavior (tending to the nest and removing 
debris) increased. The leave behavior became more common over the duration of one-
unit generation flows and defend began to occur less frequently while clean increased. 
Spawning behaviors such as court and milt were never seen during one-unit generation 

 
11 This is the rate at which the volume of dam releases decreases, defined by Sakaris (2006) as the “mean 
or median of all negative differences between consecutive daily values” of discharge volume (-m3/s/d). 
Sakaris (2006) tested fall rates of -2.8 m3/s/d and -14.2 (-m3/s/d). 
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events. Martin (2008) suggested a spawning window of 10-11 days based on findings in 
this study and findings in Andress (2001). 

Martin (2008) also collected male Redbreast Sunfish in 2007 to compare bioenergetic 
models between the regulated river and an unregulated site downstream of Harris Dam 
(Saugahatchee Creek) and to perform diet analysis. The diets of male Redbreast Sunfish 
were comprised of invertebrates. There was no difference between whole body caloric 
content of pre-spawn males between sites. However, post-spawn males exhibited greater 
caloric content in the regulated reach than in the unregulated tributary. Martin (2008) 
attributed this to lower temperature, and resulting lower energetic cost, related to 
generation in the regulated reach. 

Irwin et al. (2011) sampled fish during spring and fall of 2005-2009 in two unregulated 
reaches upstream and downstream of Harris Dam (Heflin and Hillabee Creek, respectively) 
and in three regulated reaches (Malone, Wadley, and Horseshoe Bend). The main purpose 
of the study was to investigate the effects of GP operations on the recovery of shoal 
species of greatest conservation need: Tallapoosa Darter (Etheostoma tallapoosae), 
Muscadine Darter (Percina smithvanzini), Lipstick Darter (Etheostoma chuckwachatte), 
Tallapoosa Shiner (Cyprinella gibbsi), Tallapoosa Sculpin (Cottus tallapoosae), and Stippled 
Studfish (Fundulus bifax). Methods from Bowen et al. (1996) were used to calculate IBI 
scores for spring and summer samples. IBI scores varied greatly among sites, within and 
among river reaches, between seasons, and among years. Overall, IBI scores were lower 
in regulated sites than in unregulated sites but scores were not always consistent. 
Occupancy and colonization estimates suggested that Tallapoosa Darter and Muscadine 
Darter were unaffected by Harris Dam operations, and high occupancy estimates and an 
extinction estimate of 0 in the regulated river indicated that Lipstick Darter may be 
positively affected by GP flow regulation. Irwin et al. (2011) hypothesized that flow 
management was maintaining the type of shallow habitat preferred by these three 
species. Furthermore, they are benthic species, meaning they occupy habitat near the 
riverbed and can likely find refuge from increased flows. Occupancy estimates suggested 
that Tallapoosa Shiner and Tallapoosa Sculpin were in decline and that Stippled Studfish 
were absent in the regulated river. The Tallapoosa Shiner usually dwells higher in the water 
column, so occasional high flows from generation are more likely to carry this species 
downstream. The Tallapoosa Sculpin and Stippled Studfish had generally low detection 
probabilities in both regulated and unregulated reaches, so reasons for their possible 
decline or absence in the regulated reaches are not explicit. Sucker species such as the 
Black Redhorse and Blacktail Redhorse (Moxostoma poecilurum) were also deemed 
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possible species of concern whose populations may have declined in the regulated river 
due to a reduced availability of shoal habitat serving as spawning grounds for adults and 
refuge for juveniles (Boschung and Mayden 2004 as cited in Irwin et al. 2011).  

Irwin et al. (2011) also measured reproductive condition and hatch date and found that 
regulated reaches generally had higher percentages of mature females than unregulated 
reaches. Specifically, Alabama Shiners showed high percentages of mature females in 
2006 due to the frequency of pulses but low percentages in 2007 due to drought. 
Recruitment of Tallapoosa Shiners and Bullhead Minnows (Pimephales vigilax) may have 
been impacted by river regulation, but Tallapoosa Darters seemed to be reproducing and 
faring well downstream of the dam. 

Irwin et al. (2011) also sampled crayfish to measure differences in CPUE, size distribution 
using the metric of carapace length, and species composition and found three species: 
White Tubercled Crayfish, Tallapoosa Crayfish, and Slackwater Crayfish. Juvenile crayfish 
were not identified by species but were included in analyses as a fourth category. Species 
CPUE did not differ between unregulated and regulated sites overall, but there was a slight 
difference when unidentified juveniles were excluded from analysis. When data for White 
Tubercled Crayfish were pooled, carapace length was greater in the regulated river than 
the unregulated; however, there were significant differences in carapace lengths between 
seasons and among years, and when regulated and unregulated reaches were compared 
by season and by year, significant differences in carapace length between unregulated 
and regulated sites were only found in the summer of 2007 for all three species. Percent 
composition of White Tubercled Crayfish and Tallapoosa Crayfish were greater in 
regulated sites. Estimates of detection and occupancy were also calculated. Generally, 
there was no indication of an effect of flow regulation on occupancy estimates for crayfish 
species with the exception of Tallapoosa Crayfish in 2006 and 2007 and juveniles in 2006. 
Occupancy estimates were greatest nearest to the dam. Detection was a function of 
habitat variables and was affected positively by vegetation and velocity and negatively by 
depth. Overall, fish and crayfish assemblages varied between regulated and unregulated 
reaches, within unregulated reaches, between seasons, and among years, suggesting 
there is a level of natural variability that exists within the Tallapoosa River. 

Earley (2012) sampled Alabama Bass and Tallapoosa Bass12 from 2009-2011 in two 
regulated sites between Horseshoe Bend and Germany’s Ferry (lower site) and between 

 
12 Previously described in this region as Redeye Bass (Micropterus coosae), but later described as a 
separate species (Micropterus tallapoosae; Baker et al. 2013) and commonly referred to as Tallapoosa Bass. 
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Wadley and Price Island (middle site) and in an unregulated site on the upper Tallapoosa 
River upstream of Harris Dam (upper site). Earley (2012) found that Harris Dam operations 
had a small effect on growth of Alabama and Tallapoosa Bass. Greater growth in both 
species appeared to be related to years of minimal flow variability, although hydrology 
appeared to have a smaller effect on the growth of older fish. Alabama Bass growth was 
negatively affected by high and steady flows in the unregulated site, and both Alabama 
and Tallapoosa Bass growth were affected by variability of flow in the middle site, where 
flow variations were greatest. Alabama Bass in the middle site showed higher growth 
rates, possibly resulting from decreased intraspecies competition due to low density, 
increased foraging opportunities during pulses due to the drift of prey downstream 
(Cushman 1985 as cited in Earley 2012), or some effect of temperature. Additionally, 
movement of Alabama and Tallapoosa Bass was influenced by season, but flow periods 
(the study observed four categories of flow periods: base/low, rising, peak, and falling) 
and Harris Dam operations had little effect on movement and habitat use. Earley (2012) 
noted this may be due to the presence of velocity refugia such as boulders and large 
woody debris.  

Earley (2012) also investigated the stress response of Alabama Bass and Tallapoosa Bass 
using cortisol as an indicator. Fish were sampled from a regulated site approximately 20 
kilometers downstream of the dam and at two unregulated reference sites (Hillabee Creek 
and Saugahatchee Creek) in October and November 2011. Baseline cortisol levels, an 
indicator of physiological stress, were higher in fish at the regulated site compared to the 
unregulated sites; however, fish from the unregulated sites exhibited higher cortisol 
response when subjected to an additional confinement stressor than fish in the regulated 
site. Earley (2012) suggested lower cortisol response in the regulated site could indicate 
that fish below Harris Dam are acclimated to chronic stress or are trying to regain 
homeostasis (physiological equilibrium). Earley (2012) cited Hontela et al. (1992) and 
Norris et al. (1999) in support of this last theory, stating that the biological mechanism 
controlling the release of cortisol may not function at normal capacity in chronically 
stressed animals. Despite higher baseline cortisol levels in fish from the regulated site, 
there was no substantial effect on growth in fish at the regulated site and no difference 
in condition between the unregulated and regulated sites. Therefore, elevated baseline 
cortisol levels may not have decreased overall fitness of these species. 

Goar (2013) sampled age-0 Redbreast Sunfish in 2005 and 2007-2009 to examine growth 
and hatchery success in regulated (Malone and Wadley) and unregulated sites upstream 
and downstream of Harris Dam (Heflin and Hillabee Creek, respectively). Daily growth rate 
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and incremental growth rate of age-0 Redbreast Sunfish varied among years and was 
greater at regulated sites than at unregulated sites, although overall model fit was poor. 
This was attributed to lower competition for resources among fish due to lower 
population density or higher prey density due to increased discharge. Modeling results 
did not indicate that hydrologic and temperature variables had an effect on incremental 
growth rates in age-0 Redbreast Sunfish; however, those variables did have an impact on 
hatching success. Hatch frequency was higher and occurred earlier in unregulated sites 
than in regulated sites. Most Redbreast Sunfish hatched when discharge was less than 
7,770 cfs. When flows were greater than 7,770 cfs, adult Redbreast Sunfish often 
abandoned nests, causing the nests to fail (Martin 2008 as cited in Goar 2013). Redbreast 
Sunfish hatch rates were higher during drought years. 

Goar (2013) also conducted laboratory experiments to examine the effects of fluctuating 
flows and water temperatures on early growth and survival of Channel Catfish fry and 
Alabama Bass fry and juveniles. Results suggested that simulated high flows and 
temperature fluctuations (decrease of ~10 ℃) had a negative effect on daily growth and 
survival of both species, but the negative effects of these treatments had a lesser effect 
on relatively older fish. Daily growth and survival were lowest in treatments with decreases 
in temperature, suggesting that growth and survival may be more impacted by 
fluctuations in temperature than by fluctuations in flow. 

Sammons et al. (2013) examined potential impacts of dam operations on age and growth 
of Alabama Bass, Channel Catfish, Redbreast Sunfish, and Tallapoosa Bass (formerly 
Redeye Bass in this region at the time of this study) from 2009-2011. Fish were sampled 
in an unregulated reach of the Tallapoosa River upstream of the dam (upper reach), in a 
regulated reach between Price Island and Wadley (middle reach), and in a regulated reach 
between Germany’s Ferry and Horseshoe Bend (lower reach). Recruitment of Alabama 
Bass and Channel Catfish was negatively affected by high flow variability in the 
unregulated reach but unaffected in regulated reaches. Recruitment of Tallapoosa Bass 
was unaffected by hydrologic variability in any portion of the river, but the short lifespan 
of this species may have reduced the ability of residual analysis to identify relationships 
between hydrology and recruitment. Recruitment of Channel Catfish was negatively 
affected by high flow in the unregulated reach. The hydrologic regime had a minor effect 
on the growth of all four species, which was likely biologically insignificant in Alabama 
and Tallapoosa Bass. However, for the bass species, growth of age-1 fish seemed to 
improve in years with low variability of flow. 
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Sammons et al. (2013) also investigated behavior and habitat use of Alabama and 
Tallapoosa Bass in response to hydrologic regimes in 2010 and 2011. The movement of 
both species was more affected by season than by dam operations, with more movement 
occurring during the spring. Both species moved during higher flow releases and likely 
sought refuge from higher water velocities. Alabama Bass typically showed more hourly 
movement than Tallapoosa Bass over most flow periods and seasons, indicating that 
Tallapoosa Bass may be a more sedentary species or that Alabama Bass adapt better to 
alternative flows. Increased flows caused Alabama Bass to move deeper in the winter and 
move toward the banks during other seasons. In the winter, Alabama Bass selected large 
rock substrates when flows increased while Tallapoosa Bass utilized smaller rock. In the 
spring, both species selected smaller rock or fine sediment during high flows. Overall, 
Tallapoosa Bass exhibited less lateral movement toward the banks in response to Harris 
Dam operations than Alabama Bass. 

A third objective of Sammons et al. (2013) was to investigate impacts of flow on hatch 
date and growth of age-0 Alabama Bass, Redbreast Sunfish, and Tallapoosa Bass in 2010 
and 2011. All three species generally started hatching earlier in the lower reach, which was 
less regulated due to attenuation of the effects of Harris Dam operations, compared to 
the middle and upper reaches below Harris Dam. Fish that hatch later in the season often 
grow faster due to warmer temperatures, less variable hydrology, and a greater 
abundance of food. However, fish that hatch earlier have the advantage of an extended 
growing season, which may allow them to reach sizes similar to later-hatched fish near 
the end of the first growing season (Diana 1995 as cited in Sammons et al. 2013). 
Continuous hatching distributions were seen in Alabama Bass, Redbreast Sunfish, and 
Tallapoosa Bass in 2011, a year in which flows were lower and more stable in both 
regulated and unregulated reaches. In 2010, the growth rate of Alabama Bass was greater 
in the unregulated reach than in the regulated reaches, but in 2011, the growth of both 
bass species was greatest in the middle reach where the flow effects of Harris Dam 
operations were greater. This may be the result of drought conditions that year, which 
prevented Harris Dam from conducting daily hydropeaking discharges and reduced the 
effects of Harris Dam operations. Researchers concluded that the dam can cause 
substantial fluctuation in flow that attenuates downstream, but there were no large 
differences in spawning or age-0 growth among areas sampled, both unregulated and 
regulated. All species showed an unexpected ability to hatch successfully even during 
sudden movements of water through the river, but both years sampled were characterized 
by below-average rainfall. Sampling effort was not recorded, but catch rates of age-0 fish 
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of all three species were noticeably higher in the lower and upper reaches than in the 
middle reach, which indicated that recruitment at the population level was likely being 
affected in the middle reach. 

Gerken (2015) sampled fish to measure catch rates, species size and composition, and the 
effects of environmental impacts on catch rates of sport fish from 2013-2015. Fish were 
sampled at an unregulated reach between Heflin and the uppermost unimpounded 
section of the Tallapoosa River (upper reach), a regulated reach from Malone to Wadley 
(middle reach), and another regulated reach between Germany’s Ferry and Horseshoe 
Bend (lower reach). A total of 10 species were caught during sampling: Alabama Bass, 
Redbreast Sunfish, Tallapoosa Bass, Bluegill, White Crappie (Pomoxis annularis), Striped 
Bass (Morone saxatilis), Largemouth Bass, Shadow Bass (Ambloplites ariommus), White 
Bass, and Channel Catfish. Gerken (2015) determined that lower water temperatures 
resulting from dam releases may affect fishing success for Redbreast Sunfish. In the lower 
reach, where the effects of dam operations are not likely as great as the effects at the 
middle reach, Redbreast Sunfish were caught most frequently, followed by Alabama Bass 
and then Tallapoosa Bass. Specific variables correlated with harvest-per-unit-effort were 
calculated for the three most common species captured in the study: Alabama Bass, 
Tallapoosa Bass, and Redbreast Sunfish. HPUE of Alabama Bass and Redbreast Sunfish 
was positively correlated with water temperature and negatively correlated with 
discharge, and HPUE of Tallapoosa Bass was negatively correlated to both water 
temperature and discharge. 

Irwin and Goar (2015) measured the influence of hydrology on growth and hatching 
success of age-0 black bass species and Channel Catfish in both regulated (Malone, 
Wadley, and Horseshoe Bend) and unregulated reaches upstream and downstream of 
Harris Dam (Heflin and Hillabee Creek, respectively) from 2010-2014. Growth was 
generally greatest among age-0 fish in regulated reaches. In regulated reaches, most 
hatching occurred during times of low, stable flow. Initial hatches also occurred later (with 
the exception of 2013) and generally over a shorter period of time than in the unregulated 
reaches. Hatches sometimes seemed to occur during unfavorable temperature conditions 
but may be attributed to recruitment from warmer tributaries. In regulated reaches, 
suitable conditions for Channel Catfish spawning do not occur until later in the year 
compared to unregulated reaches, likely due to cooler temperatures. Irwin and Goar 
(2015) reported faster growth rates in age-0 fish downstream of the dam, citing similar 
findings in Sakaris (2006), Earley (2012), and Goar (2013), and attributed these findings to 
less intraspecific competition for resources resulting from lower densities of fish 
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downstream of the dam. An alternative theory proposed by Irwin and Goar (2015) is that 
fish collected in these areas are survivors of these conditions and are therefore more 
genetically suited for faster growth rates. Models predicted overall that daily incremental 
growth was positively correlated with low flow parameters and negatively correlated with 
flow fluctuations. The study suggests that hatching success could increase if 10-15-day 
spawning periods of stable flows < 5,000 cfs are provided in the spring and summer 
months. 

Kennedy (2015) used a modeling framework to estimate occupancy, colonization, and 
extinction rates of fish collected from 2005-2010 in regulated (between Harris Dam and 
Malone, between Malone and Wadley, and near Horseshoe Bend) and unregulated 
reaches upstream and downstream of Harris Dam (Heflin and Hillabee Creek, 
respectively). Fifty species of fish were collected from the 22 sites sampled in the Piedmont 
region of the Tallapoosa River Basin. Of these species, 13 had high detection (detected in 
a minimum of 40 replicates across all years sampled) in one or more of the 22 sampled 
sites. Most species observed showed changes in occupancy as distance from the Harris 
Dam increased, indicating attenuation of the effects of Harris Dam operations further 
downstream. Blacktail Shiner, Speckled Darter (Etheostoma stigmaeum), Tallapoosa 
Darter, and Bronze Darter did not show an obvious occupancy pattern with distance from 
the dam. Consistent flows in regulated reaches lead to an increase in availability of deep, 
fast habitat which likely resulted in an increase in occupancy of the Alabama Shiner. 
Largescale Stoneroller and Alabama Hog Sucker both had occupancy probabilities 
estimated to decline in regulated reaches but stay consistent in unregulated reaches 
throughout the study. Low abundance of Largescale Stoneroller and Alabama Hog Sucker 
in regulated reaches has been attributed to a low persistence of spawning habitat during 
the spring (Freeman et al. 2001 as cited in Kennedy 2015). Redbreast Sunfish and 
Muscadine Darter also had estimated decreases in occupancy during the duration of 
sampling. Juvenile Muscadine Darter prefer shallow, slow water habitats and Redbreast 
Sunfish require shallow and stable habitat for spawning. These species’ decline in 
occupancy was attributed to changes in the availability and persistence of suitable 
physical and thermal habitat. Redbreast Sunfish, Muscadine Darter, and Bullhead Minnow 
all showed increased occupancy in unregulated reaches, possibly due to drought 
conditions that created favorable habitat. Occupancy of Tallapoosa Shiner was estimated 
to increase in regulated reaches due to increased baseflow; and decrease in unregulated 
reaches, possibly due to shallow, slow habitat during the study. By the end of sampling in 
2010, occupancy probabilities of Tallapoosa Shiner did not differ among sites. Kennedy 
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(2015) stated that tributaries can cause increases in baseflows and attenuation of 
hydrological effects of dams, could provide refuge from unfavorable mainstem 
conditions, and could serve as a source to supplement populations of fish in the 
mainstem, citing Bruns et al. (1984), Bain and Boltz (1989), and Kingsolving and Bain 
(1993). Kennedy (2015) therefore concluded that the 2007 drought may have caused fish 
to migrate out of tributaries and increase occupancy in the mainstem. 

Lloyd et al. (2017) stocked marked juvenile Redbreast Sunfish and Channel Catfish in 
regulated areas below Harris Dam in 2015 and 2016 to determine if stocking these species 
could affect year-class strength. Redbreast Sunfish were marked by immersion in 
oxytetracycline to mark calcified structures of the fish. Stocked Channel Catfish were 
genetically distinguishable from native Channel Catfish and therefore did not need to be 
marked. Redbreast Sunfish did not uptake the marker (determined by withholding some 
marked fish from stocking) and no marked Channel Catfish were recaptured. The lack of 
recovered Channel Catfish may have been due to high mortality, predation, or emigration 
to tributaries or the downstream reservoir (Lake Martin) to escape thermal or hydrologic 
changes or to pursue better foraging opportunities. Length data gathered from the study 
showed low numbers of 150-250 mm Channel Catfish, a size class in which the stocked 
juveniles would likely belong. This was attributed to the likelihood of environmental 
bottlenecks for recruitment of this species.  

Lloyd et al. (2017) also estimated growth, mortality, and recruitment in Channel Catfish 
and observed age-specific survivorship and fecundity rates in 2015 and 2016. The Channel 
Catfish population consisted of fish from ages 0 to 17. Capture rates were generally low 
but were highest at Horseshoe Bend. Temperature data was collected in both unregulated 
and regulated reaches and used to calculate cumulative degree days (°D) for Channel 
Catfish spawning for 2005-2016. In the regulated portion, median conditions for spawning 
(100°D) occurred in 7 out of 12 years and occurred as early as July 8. In the unregulated 
site, thermal spawning conditions occurred every year and were reached earlier than in 
regulated reaches every year. Population models determined that survival to age-1 was 
estimated to be < 0.03 percent and survival of fish at the first four age classes had the 
most substantial effect on population growth. Nash (1999), as cited in Lloyd et al. (2017), 
stated that low capture rates of younger fish and a lack of optimal thermal conditions for 
spawning could indicate recruitment overfishing.13 

 
13 Recruitment overfishing occurs when the population of mature, spawning adults is harvested at a rate 
that prevents the overall population from replenishing itself. 
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Irwin (2019) assessed the occupancy of shoal dwelling fish species above and below Harris 
Dam from 2005-2016. Specifically, Irwin (2019) measured persistence (defined as the 
likelihood of a fish species present one year being present the following year) and 
colonization (defined as the likelihood of an absent fish species being present the 
following year), noting that wet years were underrepresented and dry/drought years were 
common during the study period. Fish were sampled from both regulated sites (reaches 
near Malone, Wadley, and Horseshoe Bend) and unregulated sites upstream and 
downstream of Harris Dam (Heflin and Hillabee Creek, respectively). A total of 46 species 
were recorded over the duration of the study. Overall, fishes exhibited lower persistence 
and colonization rates at regulated sites than at unregulated sites, and there were 
considerable differences found among sites and years. Models of the effects of river 
regulation indicated lower probabilities of persistence and colonization of fishes at 
regulated sites compared to unregulated sites, which was attributed to flow instability and 
reduced temperatures. However, location downstream from the dam had an estimated 
positive effect on persistence of 23.7 percent of sampled species and an estimated 
positive effect on colonization of Shadow Bass and Lipstick Darter. Irwin (2019) stated that 
adults of the majority of species could likely persist below Harris Dam, but the GP may 
not be conducive to colonization rates capable of increasing populations. 

Irwin (2019) also assessed the macroinvertebrate community from 2005-2017 in both 
regulated (Malone, Wadley, Horseshoe Bend) and unregulated sites upstream and 
downstream of Harris Dam (Heflin and Hillabee Creek, respectively). The 
macroinvertebrate communities downstream of Harris Dam had overall lower diversity 
but greater density characterized by increased numbers of taxa that are tolerant to flow 
disturbance and the absence of some flow-sensitive species. More specifically, the 
average density of caddisflies (Trichoptera) was over three times greater in regulated sites 
than in unregulated sites. Mayflies (Ephemeroptera), true flies (Diptera), and caddisflies 
dominated regulated sites. Mayflies, true flies, and beetles (Coleoptera) dominated 
unregulated sites. Specifically, mayflies in regulated sites were mostly comprised of small 
minnow mayflies (baetids). True flies were mostly comprised of non-biting midges 
(chironomids) in regulated sites and both non-biting midges and black flies (simuliids) in 
unregulated sites. Greater diversity was found within the five most dominant orders (true 
flies, caddisflies, mayflies, beetles, and aquatic oligochaete worms (Tubificida)) in 
unregulated sites than in regulated sites. The absence of burrowing taxa requiring finer 
burrowing sediments and the abundance of generalist feeders in regulated sites suggest 
hydropeaking releases may reduce habitat and foraging resources for some species.
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TABLE 2-7 SUMMARY OF FINDINGS FROM STUDIES IN THE TALLAPOOSA RIVER BELOW HARRIS 
DAM 

Source Years 
Sampled Findings 

Swingle 1954 1949, 1951 Pre-Harris Reservoir surveys showed productivity in the 
Tallapoosa River was much lower than in other Alabama rivers 

Travnichek and 
Maceina 1994 

1990-1992 
 

Sport fish catch rates in deep water habitats same in regulated 
vs. unregulated 
Catostomid (sucker) species densities higher in unregulated 
Overall, densities higher in unregulated than regulated 

Bowen et al. 1996 1990-
199214, 
1994, 1995 

Mean IBI scores typically higher in unregulated than in 
regulated 

Irwin and Hornsby 
1997 

1996 Sample composition dominated by centrarchids, compared to 
cyprinids and ictalurids in 1951 
Recruitment of ictalurids and catostomids possibly impacted 
by regulation 

Johnson 1997 1995 Yellow Elimia and an invasive species of Asian clam were 
present at nearly every mainstem and tributary survey site 
within the Project Area 

Bowen et al. 1998 1994, 1995 Lower average duration persistence of shallow water habitats 
may explain reduced densities of suckers 

Irwin and Belcher 
1999 

1997, 1998 Creel data showed mostly catches of centrarchids (bass and 
sunfish) followed by ictalurids (catfish) 
Overall, catch-per-unit-effort lower than in 1970s 
Catch-per-unit-effort of Alabama Bass higher than in 1970s 

Freeman et al. 2001 1994-1997 Young-of-year abundance in regulated reach most commonly 
correlated with persistence of shallow habitat than with 
availability or intensity of flow extremes 
In regulated reach, habitat persistence levels similar to those 
in unregulated reaches only occurred in summer 
Summer-spawning species were large portion of assemblage 
at regulated reach and most spring-spawning species were 
less abundant at regulated sites 

Irwin et al. 2001 1999, 2000 Nest success of Redbreast Sunfish greater when flows are less 
variable, lower in magnitude, and when there are longer 
periods of non-generation 
Extremely high flows can cause nest failure 

Sakaris 2006 2005 Age-0 catfish grew faster in regulated reaches 
Prolonged hatching period in regulated reaches 

 
14 Data collected by Travnichek and Maceina (1994) during 1990-1992 was used in this study in addition 
to data collected in 1994 and 1995. 
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Source Years 
Sampled Findings 

Martin 2008 2006, 2007 Redbreast Sunfish abandon nests during peak flows 
Redbreast Sunfish consumption was always positively 
correlated with temperature in regulated river, where thermal 
maxima was 28℃, but decreased in unregulated reach at the 
thermal maximum of 33℃ 
Greater whole body caloric content of post-spawn males in 
regulated reaches may be attributed to lower temperatures 
reducing metabolic cost 

Irwin et al. 2011 2005-2009 IBI scores lower at regulated sites, but varied widely 
Tallapoosa Darter and Muscadine Darter possibly unaffected 
by Harris Dam operations 
Lipstick Darter may be positively affected by GP 
Tallapoosa Shiner, Tallapoosa Sculpin, Black Redhorse, and 
Blacktail Redhorse possibly in decline downstream of Harris 
Dam 
Stippled Studfish possibly absent downstream of Harris Dam 

Earley 2012 2009-2011 Altered hydrologic regime had a minor effect on growth and 
movement of Alabama and Tallapoosa Bass, but did have an 
effect on habitat use 
Fish at regulated sites more stressed 

Goar 2013 2005, 
2007-2009 

Fish growth rates higher at regulated sites 
Hatch frequency of Redbreast Sunfish was higher and 
occurred earlier in unregulated sites 
Flow and temperature fluctuations (decrease of ~10 ℃) in lab 
studies negatively impacted growth and survival of age-0 
Channel Catfish and Alabama Bass 
Growth and survival may be more impacted by fluctuations in 
temperature than fluctuations in flow 

Sammons et al. 2013 2009-2011 No strong evidence that growth, mortality, or recruitment of 
Alabama Bass, Tallapoosa Bass, Channel Catfish, and 
Redbreast Sunfish were heavily impacted by flow 
During high flows, Alabama Bass were found close to shore in 
spring and summer and in rock habitat in winter, while 
Tallapoosa Bass moved close to shore in spring but showed 
no change in habitat use during other seasons 

Gerken 2015 2013-2015 Water temperature positively correlated with harvest-per-unit-
effort 
Discharge negatively correlated with harvest-per-unit-effort of 
Alabama Bass, Tallapoosa Bass, and Redbreast Sunfish 

Irwin and Goar 2015 2010-2014 Growth of age-0 fish generally higher at regulated sites 
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Source Years 
Sampled Findings 

Daily incremental growth positively correlated with low flow 
parameters and negatively correlated with flow fluctuations 

Kennedy 2015 2005-2010 Species occupancy probabilities increased with distance from 
Harris Dam 
Some species’ occupancy probabilities were greater in the 
unregulated reaches and some were greater in the regulated 

Lloyd et al. 2017 2015, 2016 Possible environmental bottlenecks for recruitment of Channel 
Catfish 
Thermal spawning conditions for Channel Catfish met more 
frequently in unregulated site and occurred earlier 

Irwin 2019 2005-2017 Overall lower persistence and colonization rates of fish species 
in regulated sites than in unregulated sites 
Macroinvertebrates showed greater density in regulated sites 
and greater richness in unregulated sites 
Macroinvertebrates that are generalist feeders are more 
abundant in regulated sites 

 

2.4 Summary 

The following is a summary of the available information pertaining to aquatic resources in 
the Tallapoosa River downstream of Harris Dam as interpreted by Alabama Power. 

An estimated 139 species of fish have been known to occur within the TRB: 15 are non-
native and three are possibly extirpated (Gulf Sturgeon, Alabama Surgeon, and Alabama 
Shad). An estimated 45 mussel species have been known to occur within the TRB: one is 
considered extirpated, nine are considered imperiled or critically imperiled, two are 
considered threatened, and three are considered endangered.  

In the spring, Alabama Power coordinates with ADCNR to maintain Harris Reservoir at a 
stable or slightly rising elevation for a two-week period to increase spawning success of 
sport fish species, including Largemouth Bass, Alabama Bass, and Black Crappie in Harris 
Reservoir. A 13-16 inch slot limit was implemented in 1993 for all black bass species 
(Andress and Catchings 2005) but was later removed from Alabama Bass in 2006 (Andress 
and Catchings 2006). Since then, black bass population metrics and conditions have 
improved (Holley et al. 2012). Black Crappie have exhibited greater growth rates and size 
structures in the reservoir than in the river (Hartline et al. 2018). 
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After construction of Harris Dam, the Tallapoosa River downstream was initially regulated 
by peaking operations only, with no intermittent flows between peaks. Rotenone surveys 
conducted before and after construction of the dam suggested a decrease in abundance 
and biomass of fishes as well as a shift from a cyprinid and ictalurid dominated community 
to a centrarchid dominated community (Swingle 1954; Irwin and Hornsby 1997). In studies 
comparing the regulated portion of the river to unregulated reaches, the unregulated 
reaches typically showed higher IBI scores, and higher discharges were found to 
negatively affect IBI scores (Bowen et al. 1996). River regulation, which limited the amount 
and persistence of shallow habitat, appeared to affect fish that preferred those habitats 
more so than those that prefer deeper habitat (Travnichek and Maceina 1994; Bowen et 
al. 1998). Increased availability of these shallow water habitats during spring and summer 
would likely increase reproductive success in a large variety of species (Bowen et al. 1998). 
However, the abundance of some species did not appear to differ in regulated reaches 
(Travnichek and Maceina 1994). Hydropeaking could also reduce nest success by causing 
physical damage to nests (Irwin et al. 2001) or by causing nest abandonment (Martin 
2008). Nest success appears to be more affected by discharge than thermal regime (Irwin 
et al. 2001) and is more likely greater when flows are less variable, lower in magnitude, 
and when periods of non-generation are longer (Irwin et al. 2001). 

The GP was introduced in 2005 to reduce operational effects on downstream aquatic 
habitats. Spawning success of some species may benefit from periods of low and stable 
flow conditions in the summer and a moderate number of high pulses with steady fall 
rates (Sakaris 2006). The maintenance of higher minimum flow has been recommended 
to enhance growth and spawning success in Channel Catfish (Sakaris 2006). Spawning 
windows with suitable conditions of 10-15 days have also been recommended (Andress 
2001; Martin 2008; Irwin and Goar 2015); however, thermal differences have been 
reported between unregulated and regulated reaches due to discharges being below 
ambient temperature. Channel Catfish appear to have a delayed spawning period below 
Harris Dam, possibly due to lower temperatures (Sakaris 2006), and some species tend to 
hatch earlier in less regulated reaches (Sammons et al. 2013; Lloyd et al. 2017). Conversely, 
growth rates of some species have been found to be higher in regulated reaches, possibly 
due to lower fish densities and a resulting lack of intraspecific competition for resources 
(Sakaris 2006; Earley 2012; Goar 2013). Some studies have found no significant differences 
in spawning or age-0 growth between unregulated and regulated reaches (Sammons et 
al. 2013).
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3.0 TEMPERATURE IN THE TALLAPOOSA RIVER 

3.1 Introduction 

Alabama Power gathered water temperature data from May 2019 through April 2020 from 
20 water temperature and level loggers installed in the Tallapoosa River from the tailrace 
of Harris Dam to Irwin Shoals (Figure 3-1) in April 2019. Loggers were set to record 
measurements at 15-minute intervals. Data was downloaded from loggers in the field 
twice between May 2019 and April 2020 to prevent the loggers from reaching their data 
storage capacity. On one occasion, malfunctioning equipment caused faulty data transfers 
and portions of data were lost from four loggers (logger #s 12, 14, 18, 20) (Figure 3-1). 
Therefore, four of the 20 loggers, including the logger at Irwin Shoals, did not provide 
continuous, 15-minute data through April 2020 and were omitted from analysis.  

When considering the results, it is important to note that the data includes the effects of 
inflows from numerous tributaries within the Study Area. These inflows, especially during 
localized or widespread storm events, could have considerable effects on temperature at 
individual monitoring sites, depending on the magnitude and duration of the storm/high 
flow event. It is also worth noting that river flows during August and September of 2019, 
typically the warmest months of the year, were well below normal which could have 
resulted in greater daily and hourly temperature fluctuations when compared to a typical 
year. 

Air temperatures between May 2019 and April 2020, as measured at Alexander City, AL 
(Station USC00010160; NOAA 2020), ranged from a maximum of 38.3 ℃ (101 ℉; 
September 18, 2019) to a minimum of -7.8 ℃ (18 ℉; November 13, 2019). Average air 
temperatures from May 2019 to April 2020 were generally slightly warmer than 30-year 
normals, with the exception of November 2019 being slightly cooler (Figure 3-2). 
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FIGURE 3-1 WATER LEVEL LOGGER LOCATIONS 
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FIGURE 3-2 30-YEAR NORMAL AND 2019-2020 AIR TEMPERATURES 

 

3.1.1 Water Temperature – Tallapoosa River Below Harris Dam 

Water level logger data were aggregated by month and location to depict the annual 
trend for the May 1, 2019 through April 30, 2020 monitoring period. Water temperatures 
were generally highest in July through September and lowest in December through 
February. Water temperatures generally increased with increasing distance from Harris 
Dam (Figure 3-3). Water temperature data were analyzed to determine how water 
temperatures fluctuate at daily and hourly intervals. The difference between the maximum 
and minimum water temperature was calculated for each day and each hour between 
May 1, 2019 and April 30, 2020. Average daily water temperature fluctuations ranged from 
4.1 to 1.0 ℃ and decreased with increasing distance from Harris Dam (Figure 3-4; Table 
3-1). Average hourly water temperature fluctuations ranged from 0.38 to 0.05 ℃ and 
decreased with increasing distance from Harris Dam (Figure 3-5; Table 3-2). Maximum 
daily and hourly temperature fluctuations were usually the result of prolonged periods of 
non-generation creating relatively shallow, still conditions that were more heavily 
influenced by solar radiation or surrounding air temperature, followed by a release from 
Harris Dam. Histograms summarizing the frequency and magnitude of hourly water 
temperature fluctuations for each logger location are presented in Appendix C. 
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3.1.2 Water Temperature – Unregulated Tallapoosa and Little Tallapoosa 
Rivers 

Water temperature was collected from the USGS gages at Heflin and Newell from May 
2019 to April 2020 and compared with temperatures at regulated locations. Average daily 
water temperature was typically higher at Heflin and Newell than at the tailrace and 
Malone during the months of May through August (Figure 3-6). During the months of 
October through January, water temperatures at Heflin and Newell were typically lower, 
but occasionally met or exceeded temperatures in the regulated Tallapoosa River (Figure 
3-6). Average seasonal temperatures were warmer at Heflin and Newell than at the 
Tailrace and Malone during spring and summer and cooler at Heflin and Newell than all 
regulated sites during fall and winter (Table 3-3). 

 
FIGURE 3-3 MONTHLY AVERAGE WATER TEMPERATURE FROM MAY 2019 – APRIL 2020 
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FIGURE 3-4 AVERAGE DAILY WATER TEMPERATURE FLUCTUATION FROM MAY 2019 TO APRIL 2020 
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TABLE 3-1 SUMMARY OF DAILY WATER TEMPERATURE FLUCTUATIONS  

Reach 

Miles 
Below 
Harris 
Dam 

Logger 
Number 

Mesohabitat 
Type 

Mean1 
(℃) 

Minimum 
(℃) 

Maximum 
(℃) 

Median 
(℃) 

25th 
Percentile 

(℃) 

75th 
Percentile 

(℃) 

Malone 

0.4 1 Run 3.0 (1.6) 0.1 7.3 3.3 1.8 4.2 
1.0 2 Run 4.1 (2.2) 0.1 8.8 4.4 2.4 5.6 
3.0 3 Run 3.7 (2.2) 0.1 8.7 3.8 1.8 5.4 
5.0 4 Pool 2.6 (1.4) 0.0 6.3 2.5 1.4 3.8 
7.0 5 Pool 2.4 (1.2) 0.2 5.1 2.3 1.6 3.8 

Wadley 
9.5 6 Riffle 2.4 (1.2) 0.1 5.1 2.5 1.4 3.4 
10.3 7 Riffle 2.5 (1.5) 0.1 6.5 2.3 1.2 3.6 
14.0 8 Pool 2.4 (1.2) 0.2 5.1 2.3 1.4 3.4 

Bibby’s 
Ferry 

15.8 9 Run 2.0 (1.1) 0.2 5.0 2.0 1.1 3.0 
19.5 10 Riffle 1.5 (0.7) 0.2 4.5 1.4 1.1 1.8 
23.2 11 Riffle 1.5 (0.7) 0.2 5.1 1.4 1.0 1.9 

Germany’s 
Ferry 

28.2 13 Riffle 1.4 (0.7) 0.1 3.6 1.4 0.9 1.9 
33.5 15 Pool 1.4 (0.6) 0.2 3.9 1.3 1.0 1.7 

Horseshoe 
Bend 

37.2 16 Pool 1.0 (0.5) 0.2 3.9 0.9 0.7 1.2 
39.0 17 Riffle 2.1 (1.4) 0.3 6.5 1.7 1.0 2.8 
43.0 19 Pool 1.3 (0.6) 0.2 3.2 1.2 0.9 1.6 

1Standard Deviation in Parentheses 
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FIGURE 3-5 AVERAGE HOURLY TEMPERATURE FLUCTUATION FROM MAY 2019 TO APRIL 2020 
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TABLE 3-2 SUMMARY OF HOURLY WATER TEMPERATURE FLUCTUATIONS 

Reach 

Miles 
Below 
Harris 
Dam 

Logger 
# 

Mesohabitat 
Type 

Mean1 
(℃) 

Min. 
(℃) 

Max. 
(℃) 

Median 
(℃) 

25th 
Percentile 

(℃) 

75th 
Percentile 

(℃) 

Malone 

0.4 1 Run 0.26 (0.48) 0.00 5.68 0.10 0.00 0.29 
1.0 2 Run 0.38 (0.73) 0.00 6.90 0.10 0.00 0.38 
3.0 3 Run 0.29 (0.51) 0.00 5.70 0.10 0.10 0.29 
5.0 4 Pool 0.16 (0.23) 0.00 3.40 0.10 0.00 0.19 
7.0 5 Pool 0.19 (0.33) 0.00 4.20 0.10 0.00 0.20 

Wadley 
9.5 6 Riffle 0.17 (0.19) 0.00 2.57 0.10 0.00 0.20 
10.3 7 Riffle 0.24 (0.32) 0.00 3.78 0.10 0.10 0.29 
14.0 8 Pool 0.16 (0.19) 0.00 3.10 0.10 0.00 0.20 

Bibby’s 
Ferry 

15.8 9 Run 0.13 (0.15) 0.00 1.29 0.10 0.00 0.19 
19.5 10 Riffle 0.09 (0.11) 0.00 4.12 0.10 0.00 0.10 
23.2 11 Riffle 0.09 (0.09) 0.00 1.18 0.10 0.00 0.10 

Germany’s 
Ferry 

28.2 13 Riffle 0.08 (0.09) 0.00 1.15 0.10 0.00 0.10 
33.5 15 Pool 0.08 (0.08) 0.00 0.79 0.10 0.00 0.10 

Horseshoe 
Bend 

37.2 16 Pool 0.05 (0.06) 0.00 1.14 0.00 0.00 0.10 
39.0 17 Riffle 0.13 (0.15) 0.00 2.03 0.10 0.00 0.20 
43.0 19 Pool 0.08 (0.08) 0.00 0.80 0.10 0.00 0.10 

1 Standard Deviation in Parentheses 
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FIGURE 3-6 DAILY AVERAGE WATER TEMPERATURE IN THE TALLAPOOSA AND LITTLE TALLAPOOSA RIVERS 
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TABLE 3-3 SUMMARY OF MONTHLY AND SEASONAL WATER TEMPERATURE IN THE 
TALLAPOOSA AND LITTLE TALLAPOOSA RIVERS 

Month/Season Tailrace Malone Wadley Heflin Newell 
Mar 12.8 13.1 13.9 14.5 15.0 
Apr 16.6 16.6 17.4 15.7 16.4 
May 19.2 20.0 21.2 21.6 22.9 

Spring 16.2 16.6 17.5 17.3 18.1 
Jun 21.8 22.4 23.5 23.2 24.1 
Jul 23.9 24.9 26.4 26.3 26.6 
Aug 24.8 25.7 27.2 26.8 26.5 

Summer 23.5 24.4 25.7 25.5 25.8 
Sep 24.8 26.2 27.4 25.9 25.7 
Oct 21.7 21.8 22.3 17.9 19.5 
Nov 15.3 15.1 15.4 10.5 10.9 

Fall 20.6 21.1 21.7 18.1 18.0 
Dec 12.1 11.8 12.3 9.7 10.0 
Jan 11.1 11.0 11.6 9.7 10.2 
Feb 11.2 11.3 11.9 10.6 10.9 

Winter 11.5 11.4 12.0 10.0 10.4 
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4.0 DISCUSSION AND CONCLUSIONS 

Water temperature data collected between May 2019 and April 2020 provided insight into 
the frequency and magnitude of water temperature fluctuations at varying distances from 
the dam. Results indicate that daily water temperature fluctuations were greatest near 
Harris Dam and decreased according to a relatively linear trend in the downstream 
direction through Horseshoe Bend. 

As previously stated, river flows during August and September of 2019 were well below 
normal. Under such conditions, temperature loggers in shallow areas may be more 
susceptible to the influence of solar radiation. Figure 3-6 illustrates this concept using 
September 2019 data from the logger located in a riffle approximately 19.5 miles 
downstream of Harris Dam (logger #10). As can be seen in the figure, during a period of 
stable, low flow, water temperature increased by approximately 13 ℃. Under such 
conditions, loggers may be subject to direct solar radiation, yielding water temperature 
readings that may not necessarily be representative of actual water temperatures across 
the entire river channel. 

 

 
FIGURE 4-1 EXAMPLE OF EFFECTS OF LOW FLOWS ON MEASUREMENTS OF WATER 

TEMPERATURE FLUCTUATION 
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5.0 DOWNSTREAM FISH POPULATION STUDY 

5.1 Introduction 

Alabama Power and Auburn University evaluated factors affecting fish populations in the 
Tallapoosa River below Harris Dam. Auburn conducted a total of 12 bimonthly sampling 
events from 2019 to 2021. Although this study includes an assessment of the entire fish 
population, a subset of target species were studied more intensively. The target species 
include Redbreast Sunfish, Tallapoosa Bass, Alabama Bass, and Channel Catfish. Data 
gathered from target species includes age, growth, and diet data. A literature review of 
existing information of preferred temperature ranges for the target species, including data 
on specific life stages (e.g., spawning) was conducted and historical water temperature 
data was evaluated to compare conditions pre- and post-Green Plan and to assess 
temperature in regulated and unregulated portions of the Study Area. Finally, Auburn 
University simulated specific growth rate for one of the target species using a 
bioenergetics model to assess the extent to which Harris Dam operations affect fish 
growth in the Tallapoosa River. The model incorporated a variety of inputs collected by 
Auburn University including: existing literature/studies, age, growth, and diet data, 
laboratory respirometry testing, and historical water temperature data. Auburn 
University’s report is included in Appendix D. 

5.2 Summary 

5.2.1 Literature Based Temperature Requirements for Fish 

Auburn University reviewed existing literature for information on temperature 
requirements and limitations of the four target species; specifically, thermal minima, 
optimal range, preferred temperatures (which can be dependent on acclimation 
temperatures), spawning/hatching, and thermal maxima. There is little existing 
temperature data on the recently described Alabama Bass and Tallapoosa Bass species. 
Spotted Bass data were gathered as a surrogate to Alabama Bass data since the two 
species are closely related. Redeye Bass and Shoal Bass data were gathered as surrogates 
to Tallapoosa Bass as recommended by ADCNR, but only spawning and hatching data 
were available for these species.  

Auburn University’s literature review of temperature requirement data yielded over 70 
publications, but the utility of these data is limited. Thermal minima ranges were very 



 

FINAL - April 2021 58  

broad. Optimal ranges were based on a variety of metrics (e.g., digestion or growth), and 
some sources did not specify what metrics were being considered to define optimal 
ranges. Furthermore, preferred temperature could vary based on the temperature at 
which fish are accustomed or acclimated. The current known temperature requirement 
information of target species is summarized in Appendix D. 

5.2.2 Comparison of Temperature Data in Regulated and Unregulated Portions 
of the Study Area 

Auburn University obtained historic temperature data (2000-2018) from Alabama Power 
at the Harris Dam tailrace, Malone, and Wadley to assess PGP and GP temperature ranges, 
fluctuations, and averages. Historic temperature data (2018-2020) was also downloaded 
from the USGS gage in Heflin to assess temperature in an unregulated reach of river; 
however, unregulated and regulated river temperatures were not compared statistically 
due to limited data from the Heflin gage and a variety of other variables that could 
contribute to temperature differences between the regulated and unregulated river. 
Monthly averages, yearly variation, daily ranges, hourly variation, and average air and 
water temperatures are summarized in Appendix D.  

5.2.3 Description of Current Fish Population 

Auburn University assessed the fish population at three locations in the Tallapoosa River 
downstream of Harris Dam (the Harris Dam tailrace, Wadley, and Horseshoe Bend) and at 
one reference site upstream of Harris Reservoir on the Tallapoosa River (near Lee’s 
Bridge)15. The 30+2 method of sampling was proposed for shallow habitat in the Final 
Aquatic Resources Study Plan, but Auburn University discovered that it was not feasible 
at any of the study sites. Boat and barge electrofishing equipment were able to 
incorporate shallow habitat into overall samples. All collected fish were identified, 
weighed, and measured. Target fish were transported to Auburn University for 
respirometry tests and to have otoliths, gonads, and stomach contents removed to gather 
growth, reproductive, and diet data for bioenergetics modeling.  

Shannon’s Diversity Index (H) and CPUE was calculated overall, by season, and by site. 
Shannon’s Diversity Index was compared to the results of Travnichek and Maceina (1994). 

 
15 Shallow water sampling methodology varied from the 30+2 method (O’Neil et al. 2006) proposed in the 
FERC-approved Aquatic Resources Study Plan. Auburn University determined that sampling using these 
methods was not feasible at the study sites and found that boat and barge electrofishing equipment were 
effective at reaching shallow habitat. 
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Body condition of target species was assessed by calculating relative weight, using 
published weight parameters of Spotted Bass for Alabama Bass and Tallapoosa Bass. 
Relative condition was calculated for Redbreast Sunfish instead of relative weight due to 
the lack of standard weight equations for that species. Diets of target species were 
assessed across seasons and sites. 

Telemetry was also used to examine fish movement in the Tallapoosa River downstream 
of Harris Dam. Thirteen Alabama Bass and three Tallapoosa Bass were implanted with 
acoustic radio transmitter tags (CART, Lotek MM-MC-8-SO) between Harris tailrace and 
Malone. Fish movement was monitored during weekly intervals of manual tracking and 
using ten stationary acoustic receivers. Fish closest to the dam moved less than those 
further downstream. Results and conclusions of fish community sampling, body condition 
across sites, and fish movement are summarized in Appendix D. 

5.2.4 Bioenergetics Modeling 

Auburn University conducted respirometry tests of the target species in response to 
hydropeaking. Specifically, intermittent flow static respirometry was conducted to 
quantify standard metabolic rates of fish at multiple temperatures (10, 21, and 24 ℃). 
Swimming respirometry trials were used to quantify performance capability and the active 
metabolic rates of target species. Swimming respiration tests also assessed the effects of 
rapid flow changes, rapid temperature changes, and a combination of both rapid flow and 
rapid temperature changes on active metabolic rate. Results provided inputs for 
bioenergetics models to assess the effects of releases from Harris Dam on specific growth 
rate. Auburn University incorporated the necessary physiological parameters into 
bioenergetics models to conduct simulations needed to test potential influence of water 
temperature and flow on specific growth rates of target fishes below Harris Dam. Auburn 
University conducted growth simulations of Redbreast Sunfish using respiration rate 
parameters largely gathered from Bluegill, a closely-related species. Growth simulations 
could not be conducted for other target species due to one or more factors, such as low 
sample sizes for laboratory experiments, a lack of published models developed for riverine 
populations, or because parameters for other target species did not fit models developed 
for surrogate species. Results and conclusions of respirometry tests and bioenergetics 
modeling are summarized in Appendix D.  
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ACRONYMS AND ABBREVIATIONS 
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ACRONYMS AND ABBREVIATIONS  
A 
A&I   Agricultural and Industrial 
ACFWRU  Alabama Cooperative Fish and Wildlife Research Unit 
ACF   Apalachicola-Chattahoochee-Flint (River Basin) 
ACT    Alabama-Coosa-Tallapoosa (River Basin) 
ADCNR  Alabama Department of Conservation and Natural Resources 
ADECA  Alabama Department of Economic and Community Affairs 
ADEM   Alabama Department of Environmental Management 
ADROP Alabama-ACT Drought Response Operations Plan 
AHC Alabama Historical Commission 
Alabama Power Alabama Power Company 
AMP   Adaptive Management Plan 
ALNHP  Alabama Natural Heritage Program  
APE   Area of Potential Effects 
ARA   Alabama Rivers Alliance 
ASSF   Alabama State Site File 
ATV   All-Terrain Vehicle 
AWIC   Alabama Water Improvement Commission 
AWW   Alabama Water Watch 
 
 
B 
BA   Biological Assessment 
B.A.S.S.  Bass Anglers Sportsmen Society 
BCC   Birds of Conservation Concern 
BLM   U.S. Bureau of Land Management 
BOD   Biological Oxygen Demand 
 
 
C 
°C   Degrees Celsius or Centrigrade 
CEII    Critical Energy Infrastructure Information 
CFR   Code of Federal Regulation 
cfs   Cubic Feet per Second 
cfu   Colony Forming Unit 
CLEAR  Community Livability for the East Alabama Region 
CPUE   Catch-per-unit-effort 
CWA   Clean Water Act 
 
 
 
 
 

R. L. Harris Hydroelectric Project 
FERC No. 2628 

 



2 
 

D 
DEM   Digital Elevation Model 
DIL   Drought Intensity Level 
DO   Dissolved Oxygen 
dsf   day-second-feet 
 
 
E 
EAP   Emergency Action Plan 
ECOS   Environmental Conservation Online System  
EFDC   Environmental Fluid Dynamics Code 
EFH   Essential Fish Habitat 
EPA   U.S. Environmental Protection Agency 
ESA   Endangered Species Act  
 
 
F 
°F   Degrees Fahrenheit 
ft   Feet 
F&W   Fish and Wildlife 
FEMA   Federal Emergency Management Agency 

FERC   Federal Energy Regulatory Commission 
FNU    Formazin Nephelometric Unit 
FOIA    Freedom of Information Act 
FPA   Federal Power Act 
 
 
G 
GCN   Greatest Conservation Need 
GIS   Geographic Information System 
GNSS   Global Navigation Satellite System 
GPS   Global Positioning Systems 
GSA   Geological Survey of Alabama 
  
 
H 
Harris Project  R.L. Harris Hydroelectric Project 
HAT   Harris Action Team 
HEC   Hydrologic Engineering Center 
HEC-DSSVue  HEC-Data Storage System and Viewer 
HEC-FFA   HEC-Flood Frequency Analysis 
HEC-RAS  HEC-River Analysis System 
HEC-ResSim  HEC-Reservoir System Simulation Model 
HEC-SSP  HEC-Statistical Software Package 
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HDSS   High Definition Stream Survey  
hp   Horsepower 
HPMP   Historic Properties Management Plan 
HPUE   Harvest-per-unit-effort 
HSB   Horseshoe Bend National Military Park 
 
 
I 
 
IBI   Index of Biological Integrity 
IDP   Inadvertent Discovery Plan 
IIC   Intercompany Interchange Contract 
IVM   Integrated Vegetation Management 
ILP   Integrated Licensing Process 
IPaC    Information Planning and Conservation 
ISR   Initial Study Report 
 
 
J 
JTU   Jackson Turbidity Units 
 
 
K 
kV   Kilovolt 
kva   Kilovolt-amp 
kHz   Kilohertz 
 
 
L 
LIDAR  Light Detection and Ranging 
LWF   Limited Warm-water Fishery 
LWPOA  Lake Wedowee Property Owners’ Association  
 
 
M 
m   Meter 
m3   Cubic Meter 
M&I    Municipal and Industrial 
mg/L   Milligrams per liter 
ml   Milliliter 
mgd   Million Gallons per Day 
µg/L   Microgram per liter 
µs/cm   Microsiemens per centimeter 
mi2   Square Miles 
MOU   Memorandum of Understanding  
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MPN   Most Probable Number 
MRLC   Multi-Resolution Land Characteristics 
msl   Mean Sea Level 
MW   Megawatt 
MWh   Megawatt Hour 
 
 
N 
n   Number of Samples 
NEPA   National Environmental Policy Act 
NGO   Non-governmental Organization  
NHPA   National Historic Preservation Act 
NMFS   National Marine Fisheries Service 
NOAA   National Oceanographic and Atmospheric Administration 
NOI   Notice of Intent 
NPDES  National Pollutant Discharge Elimination System 
NPS   National Park Service 
NRCS   Natural Resources Conservation Service 
NRHP   National Register of Historic Places 
NTU   Nephelometric Turbidity Unit 
NWI   National Wetlands Inventory 
 
 
O 
OAR   Office of Archaeological Resources 
OAW   Outstanding Alabama Water 
ORV   Off-road Vehicle 
OWR   Office of Water Resources 
 
 
P 
PA   Programmatic Agreement  
PAD    Pre-Application Document 
PDF    Portable Document Format 
pH   Potential of Hydrogen 
PID   Preliminary Information Document 
PLP   Preliminary Licensing Proposal 
Project   R.L. Harris Hydroelectric Project 
PUB   Palustrine Unconsolidated Bottom 
PURPA  Public Utility Regulatory Policies Act  
PWC   Personal Watercraft 
PWS   Public Water Supply 
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Q 
QA/QC  Quality Assurance/Quality Control  
 
 
R 
RM   River Mile 
RTE   Rare, Threatened and Endangered 
RV   Recreational Vehicle 
 
 
S 
S   Swimming 
SCORP  State Comprehensive Outdoor Recreation Plan 
SCP   Shoreline Compliance Program 
SD1   Scoping Document 1 
SH   Shellfish Harvesting 
SHPO   State Historic Preservation Office 
Skyline WMA  James D. Martin-Skyline Wildlife Management Area 
SMP   Shoreline Management Plan 
SU   Standard Units 
 
 
T 
T&E   Threatened and Endangered 
TCP   Traditional Cultural Properties 
TMDL   Total Maximum Daily Load 
TNC   The Nature Conservancy 
TRB   Tallapoosa River Basin 
TSI   Trophic State Index 
TSS   Total Suspended Soils 
TVA   Tennessee Valley Authority 
 
 
U 
USDA   U.S. Department of Agriculture 
USGS   U.S. Geological Survey 
USACE  U.S. Army Corps of Engineers 
USFWS  U.S. Fish and Wildlife Service 
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W 
WCM   Water Control Manual 
WMA   Wildlife Management Area 
WMP   Wildlife Management Plan 
WQC   Water Quality Certification 
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LINE PLOTS OF 15-MINUTE WATER LEVEL AND TEMPERATURE DATA  
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INTRODUCTION 

Peaking hydroelectric dams are an important component of the energy production 

portfolio of many electric power generation companies (U.S. DOI Bureau of Reclamation 2005; 

Kaunda et al. 2012; FERC 2017).  In these peaking systems, the upstream reservoir provides 

stored water for generation of hydropower during periods of high demand for electricity.  

Although some possible benefits of these peaking flows to the downstream riverine 

environments have been suggested (e.g., vegetation control, sediment scouring, cues for 

spawning or migration; Young et al. 2011), most quantified effects have been negative (reviewed 

in Young et al. 2011).  Unfortunately, the fluctuation of high and low flows causes dramatic 

changes in the habitat downstream for aquatic species (Cushman 1985; Perry and Perry 1986; 

Ligon et al. 1995; Young et al. 2011).  Not only does flow increase as water is released during 

generation but variation can occur in water temperature (depending on both the amount of base 

flow and the temperature of water released from the reservoir relative to that in the tailrace) and 

dissolved oxygen (e.g., Ashby et al. 1999).  Rapid shifts in either flow or temperature as well as 

a combination of the two can create stressful conditions for aquatic life, including fishes, in the 

tailrace (e.g., Floodmark et al. 2004; Carolli et al. 2012; Taylor et al. 2012).  Some short-term 

effects of increasing flow for fishes include increased energetic expenditure due to rapid 

swimming against the current, forcing the fish to take refuge in low flow perhaps suboptimal 

areas, or causing them to be swept downstream.  High flow events can also scour the streambed, 

potentially removing habitat, reducing available food, or destroying nests if occurring during 

nesting or spawning.  Water temperature shifts can cause behavioral changes in fishes, reduced 

swimming performance (reduced scope for activity), reduced feeding rate, and/or reduced 
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respiration rates.  Clearly there are complex and interconnected effects that such peaking flows 

can have on the tailrace community below a dam (Young et al. 2011).   

 Harris Dam on the Tallapoosa River is an example of a peaking generation hydroelectric 

facility.  Operation of the Harris Project began in 1983, functioning at that time as a peaking 

facility with no intermittent flows between generation periods.  During generation events at 

Harris Dam, water is released from the deeper, colder layers of water, the hypolimnion, from the 

upstream reservoir causing a simultaneous rapid decrease in tailrace water temperature (during 

the warmer months) and increase in water velocity; effects are most pronounced in the 

immediate tailrace area and, at least for temperature, can decrease with distance downstream of 

the tailrace (e.g., Ashby et al. 1995, 1999).  Discussions among stakeholders led to a 

modification of the Harris Dam operations in 2005 which included a pulsing scheme for releases 

from Harris Dam that came to be known as the “Green Plan” (Kleinschmidt Associates 2018; 

also see Parasiewicz et al. 1998, L’Abee-Lund and Otero 2018).  Although the Green Plan does 

provide for flows between peaking flows, the water is still pulled from the hypolimnion, 

continuing to yield pulses of higher flow with cold water temperatures during peaking high flow 

events.   

 More than a decade has passed since implementation of the Green Plan for the operation 

of Harris Dam, but questions remain as to the effects of current operations on temperatures, flow, 

and ultimately on fishes in the immediate tailrace and downstream.  Some stakeholders are 

concerned that water temperatures are cooler downstream of Harris Dam than in unregulated 

areas and that those lower temperatures, temperature fluctuations, and flow variation are 

affecting fishes (see Goar 2013).   
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 Bioenergetics modelling is a powerful approach to understand the effects of this complex 

combination of environmental conditions and biological factors.  More specifically, 

bioenergetics models have been used to integrate and investigate the impacts of changing diet, 

temperature, activity rates, and the influence of stressors on the growth of fishes (Hartman and 

Hayward 2007).  Parameters of these models are largely drawn from experiments where the fish 

are acclimated to relatively constant temperature and activity conditions.  The conditions 

downstream of peaking generation facilities are highly variable, requiring the evolution of these 

models to be applicable.  

 Here we propose to use a multifaceted approach combining use of published data, field 

sampling, and laboratory investigations, all integrated within a bioenergetics modeling 

framework to quantify and describe the potential impacts of variation in both flow and 

temperature on the performance of fish species that are both recreationally and ecologically 

important below Harris Dam.   

 

Project Objectives: The overall objective for this project is to evaluate the effects of altered 

flow and temperature due to discharge from Harris Dam on resident fishes in the tailrace using a 

bioenergetics modeling approach.  Specific objectives are to:  

1. Summarize the data that are available in the literature concerning temperature 

requirements for target species, including spawning and hatching temperatures, lethal 

limits, and thermal optima.   

2. Summarize the data that are available in reports and from relevant agencies for water 

temperatures across a gradient downstream from the Harris Dam tailrace and compare 

those data with similar data from reference sites upstream of Harris Reservoir.   
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3. Quantify the fish community across a gradient downstream from the Harris Dam 

tailrace and in a reference site upstream of Harris Reservoir.   

4. Quantify effects of temperature and flow variation on target fish species energy 

budgets using bioenergetics modeling.   

 

SITE DESCRIPTIONS (see Figure 0.1) 

Lee’s Bridge.  The Lee’s Bridge site was our upstream, least-impacted (“control”) site and is 

located 6.4 RKM upstream of the Lee’s Bridge boat ramp. There is little habitat heterogeneity at 

this site which is dominated by sluggish, turbid water. The upstream boundary of our sampling 

area was a small shoal that is impassible under normal flow conditions. We had two temperature 

loggers (Onset Computer Corporation; Massachusetts, USA) deployed at this site- one located 

immediately downstream of the bounding shoal and one in a deeper, slower pool. We sampled 

this site once every other month using standardized boat electrofishing (Midwest Lake 

Management, Inc.; Missouri, USA). Low flows during November 2019 prevented us from 

reaching our usual site; for this one trip, we substituted a reach ~0.8 RKM downstream.  

Tailrace.  The tailrace site was in the immediate tailrace of R.L. Harris Dam. This site is 

composed primarily of shoal habitat interspersed with deep, rocky pools. On the western side of 

the river there is a large, man-made “rip-rap” bank that extends ~0.3 km downstream of the dam. 

We had one temperature logger (Onset Computer Corporation; Massachusetts, USA) deployed at 

this site at the base of the rip-rap bank. We sampled this site once every other month using 

standardized push-barge electrofishing (Midwest Lake Management, Inc., Missouri, USA). 

Given that barge electrofishing requires the sampling team to be in the water while sampling, the 

voltage/amperage used was slightly lower than boat electrofishing. 
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Wadley.  The Wadley site was located just southeast of Wadley, Alabama, and was accessed via 

bank-launch under the AL-77 bridge. Sampling at this site was limited by a small, impassible 

shoal upstream and a larger shoal complex downstream. The area between shoals is mostly deep, 

flowing water with abundant hard woody debris along the banks. We had two temperature 

loggers (Onset Computer Corporation; Massachusetts, USA) deployed at this site- one in the 

deeper central stretch and one in a shallow part of the downstream shoal. We sampled this site 

once every other month using standardized boat electrofishing (Midwest Lake Management, 

Inc.; Missouri, USA). 

Horseshoe Bend.  The Horseshoe Bend site was at a popular recreational location on the 

Tallapoosa River with a paved boat ramp and parking area. Riffles and runs dominate the habitat 

within the immediate vicinity of the access point; however, upstream and downstream of the 

access point are deep pools and channels. We had two active temperature loggers (Onset 

Computer Corporation; Massachusetts, USA) deployed at this site- one upstream of the access 

point and one downstream. The upstream logger was in an eddy off a large run while the 

downstream logger was in a deep pool were both anchored to trees on the bank and to a brick in 

the water.  We sampled this site once every other month using standardized boat electrofishing 

(Midwest Lake Management, Inc.; Missouri, USA).  

 

TARGET SPECIES 

Based on extensive discussions with all stakeholders in the relicensing process for Harris 

Dam, a group of target species was agreed on that would be the focus of this project.  These 

species included Channel Catfish Ictalurus punctatus, Redbreast Sunfish Lepomis auritus, 
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Alabama Bass Micropterus henshalli, and Tallapoosa Bass Micropterus tallapoosae.  These are 

the species that form the focus of our research efforts for this project.   
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METHODS AND FINDINGS 

In this section, we present the methods used to address each of our objectives, and results 

associated with each objective.  We follow with a general discussion where we integrate all of 

these findings.  

 

Objective 1: Summarize the data that are available in the literature concerning temperature 

requirements for target species including spawning and hatching temperatures, lethal limits, and 

thermal optima.   

 For this objective, we conducted a thorough review of the literature, including both the 

published, peer-reviewed literature and the non-peer reviewed grey literature.  We used both 

Web of Science and Google Scholar to locate papers in the primary literature with information 

related to temperature requirements for our four target species, as well as searched thesis and 

dissertation databases, state management agency information, and national and global fish 

information databases.  Once again, our four target species were Channel Catfish, Redbreast 

Sunfish, Alabama Bass, and Tallapoosa Bass.  In addition, Alabama Bass was recently defined as 

a separate species from the Spotted Bass Micropterus punctulatus (Baker et al. 2008); therefore, 

we also included temperature requirement information for Spotted Bass.  Similarly, no published 

temperature requirement information exists for Tallapoosa Bass given that it was just recently 

defined as a species (Baker et al. 2013); as such, we also researched temperature requirements of 

Redeye Bass Micropterus coosae and Shoal Bass Micropterus cataractae as related species that 

might provide insight.  Below we present our findings.   
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Channel Catfish.  Data found for Channel Catfish showed thermal minima that ranged from 0-9.8 

C, although the higher values were derived from studies that included either acclimation to 

different temperatures or diel fluctuations in temperature (Table 1.1).  While distributional 

temperature range was 10-32 C, optimal ranges varied from 24-30 C, and preferred temperatures 

ranged from 18-31 C, depending on acclimation (25.2-30.5 C without acclimation).  Spawning 

temperatures ranged from 20-30 C, and thermal maxima ranged from 30.9-42.1 C, depending on 

acclimation (31.32-40.3 C without acclimation).   

Redbreast Sunfish.  The only thermal minima information we found for Redbreast Sunfish was 

one source that noted that individuals schooled at 5-10 C (while not schooling at warmer 

temperatures) and that fish experienced decreased growth at temperatures <15 C (Table 1.2).  

The distributional temperature range was 4-22 C, but optimal temperature range in another 

publication was 25-30 C.  Preferred temperatures ranged from 18-32 C, depending on 

acclimation (they were 27-29 without acclimation).  Spawning/hatching occurred across 

temperatures from 16.8-27.8 C in several studies and thermal maxima ranged from 33-41 C.   

Alabama Bass/Spotted Bass.  The only temperature requirement information we found for 

Alabama Bass was for spawning, which ranged from 13-20.6 C (Table 1.3).  We did find one 

study with thermal minimum data for Spotted Bass, which was at <10 C.  Preferred temperatures 

for Spotted Bass ranged from 22.5-32.5 C, spawning temperatures ranged from 13-23.3 C, and 

thermal maxima ranged from 30.76-36 C.   

Tallapoosa Bass/Redeye Bass/Shoal Bass.  As expected, due to its recent definition as a species, 

we found no temperature requirement information for Tallapoosa Bass (Table 1.4).  We did find 

spawning/hatching information for both Redeye Bass and Shoal Bass, which ranged from 16.6-
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22.8 C for Redeye Bass and from 15-24 C for Shoal Bass.  No other temperature requirement 

information was found.   

Overview.  Clearly, there is significant variation in the information produced across these 

studies.  Some of the variation is likely due to acclimation, which was explicitly demonstrated in 

several studies (Allen and Strawn 1968; Cheetham et al. 1976; Mathur et al. 1981; Currie et al. 

1998; Bennett et al. 1998).  In addition, one study demonstrated that diel temperature 

fluctuations can also lead to changes in measured temperature requirements, i.e. critical thermal 

minima in their case (Currie et al. 2004).  The variation in approaches and methods used to 

identify temperature requirements is also likely a large cause of variation.  Additional work using 

standardized methods will be needed before more conclusive findings can be produced.   

 As expected, no data were available for Tallapoosa Bass, and little information was 

available for Alabama Bass.  More work is obviously needed with these species to characterize 

their temperature requirements.  We did find information on related species of black basses; 

Redeye Bass and Shoal Bass in the case of Tallapoosa Bass, and Spotted Bass in the case of 

Alabama Bass.  Whether information from those related species is comparable to the target 

species will only be revealed through time as more work is done with these newly-defined 

species and more information becomes available.   

 Several papers noted the potential importance of degree days (or degree-hours) versus 

simple temperature (e.g., Andress 2002; Phelps 2007).  Given the complications of potential 

population differences across latitudes and effects of acclimation (including on a diel or daily 

temperature cycle), combined with variable findings across results in our review, perhaps a 

degree-day approach might be worth examining.   
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Objective 2: Summarize the data that are available in reports and from relevant agencies for 

water temperatures across a gradient downstream from the Harris Dam tailrace and compare 

those data with similar data from reference sites upstream of Harris Reservoir.  

Historic temperature data from 2000 - 2018 were provided to Auburn by the Alabama 

Power Company. Temperature loggers (Hobo Temps Onset Computer Corporation) recorded 

temperature once per hour at 3 locations (Harris Dam tailrace, Malone, Wadley) along the 

Tallapoosa River; however, due to periods of high flow or device malfunction, some data were 

missing every year. These missing data tended to occur during winter, and thus winter 

temperatures could not be analyzed for any year. Data were also downloaded from the USGS 

gage at Heflin, AL for 2018-2020. Temperature data were analyzed using the statistical package 

R (R Studios 2015). No statistical analyses were conducted using the Heflin data given the short 

data record (there were only 3 years of data) and the numerous biotic and abiotic differences 

between the Heflin site and sites downstream from Harris Dam (e.g., higher turbidity, smaller 

channel, large agricultural inputs, fewer tributaries, plus other variables not measured here).  

In total there were 111,366 temperature measurements across the 19 years, with 2000-

2004 in the pre-Green Plan period and 2005-2018 during the post-Green Plan.  Hourly data 

points were used to generate hourly and daily averages, minimum, and maximum temperatures 

through the year. This eliminated some variation but allowed for a consistent comparison of 

temperatures across years. Once this was done for each site, average monthly temperatures pre- 

and post-Green Plan were analyzed using analysis of variance. The only significant differences 

were within years due to seasonality while there were no significant differences in monthly 

temperatures pre- versus post-Green Plan (Figure 2.1).  
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Most years showed temperatures rising over the summer and being lower in fall and 

spring. Some years did have periods of relatively higher variation during both pre- and post-

Green Plan periods, although these fluctuations did not differ significantly from other years 

(Figure 2.2). The range in daily temperatures was lowest at the unregulated Heflin site. 

Temperatures at Heflin were much lower in January 2018 versus 2019 or 2020, but otherwise the 

unregulated section exhibited the same temperature pattern across seasons (Figure 2.2). Of the 

regulated sites, the tailrace showed the least total variation in daily temperatures while Wadley 

had the greatest total temperature variation. Extreme fluctuations in temperature were rare 

(extreme fluctuations were defined here as a 10 C shift within a day; Malone: 0.61% days pre-

Green Plan, 0% days post-Green Plan, Wadley: 0% days pre-Green Plan, 0.57% days post-Green 

Plan, Heflin 0% 2018-2020) (Figure 2.3). When we considered hourly temperature fluctuations, 

we found them to range from 0-13 C with less than a 2 C hourly change being by far the most 

common (Figure 2.4).  In fact, the percentage of hourly observations that were greater than 2 C 

was 0.29% (Table 2.1 Figure 2.5), and no visible differences could be observed in the 

distributions of hourly temperature fluctuation frequencies between pre- versus post-green plan. 

The unregulated site at Heflin experienced 22 hourly temperature changes that were >10 C 

changes over the three years of available data, however these all occurred in January 2018 when 

the lowest average temperatures were recorded. It is possible low water levels in 2018 caused the 

logger to become exposed to air, leading to these low recorded temperatures. This possibility is 

supported by the low daily average temperature fluctuations as water immediately warmed back 

to average within an hour. Temperature tended to increase as water moved downstream across 

most months, with slightly greater differences, though not statistically significant, among 

locations post-Green Plan versus pre-Green Plan (Figure 2.6). Water temperature in the tailrace 
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tended to be warmer than air temperature in the fall and spring, and cooler than air temperature 

in the summer, while water temperature at the Malone and Wadley sites was generally higher 

than air temperature in all months (Figure 2.7).   

Temperature (C) data from April 2019 – May 2020 were recorded every 15 minutes by 

HOBO temperature loggers (Onset Computer Corporation) deployed within the Tallapoosa River 

between Harris Dam and Martin Reservoir. Average hourly temperatures were calculated for 

each season (spring: March, April, May; summer: June, July, August; fall: September, October, 

November; winter: December, January, February) at 20 locations (Data provided by 

Kleinschmidt Consultants). Temperatures were mapped onto the river using ArcMap 10.7.1 and 

interpolated between logger sites using the spline function which interpolates a raster surface 

from two-dimensional data using a minimum curvature approach passing through the known 

points. The resulting raster was confined to the boundaries of the river. Power generation 

information for 2018 was provided by Alabama Power and used to determine when generation 

occurred most frequently.  

Temperatures ranged greatly across seasons (spring: 15.0 - 24.5 C; summer: 22.4 – 29.5 

C; fall: 16.6 - 30.1 C; winter: 10.4 – 12.3 C) though general trends occurred within each season. 

Spring generation times (Figure 2.8) showed a bimodal distribution with the most common times 

of generation being 06:00 and 18:00 which are among the planned generation times in the Green 

Plan (Downstream Release Alternatives Study Plan). However, generation occurred frequently 

within 2 - 3 hours of those peak generation times suggesting a prolonged or subsequent 

generation. Figure 2.9 is a large multi-panel figure that shows the hourly temperature patterns 

across 24-hours during each of the four seasons along the Tallapoosa River. The section of river 

south of Wadley, Alabama (L08 – L11) appeared to be consistently warmer (+ 2 to 3 C) than the 
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majority of the river during spring. There was some evidence of periodic warming in the tailrace 

as seen in figures Spring 12:00 to Spring 13:00 though the change was quite small. Summer 

generation was more limited than in other seasons, with most generations occurring at 06:00, 

12:00, and 16:00 – 19:00. The water in the tailrace during summer was consistently cooler than 

the downstream river which gradually warmed with increasing distance from the dam (Figure 

2.9). The tailrace temperature increased over the course of a typical summer day (Summer 12:00 

- Summer 14:00), likely due to the shallow water exposed to solar heating between pulses. 

However, the water between L04 and L05 remained cooler despite the time of day. Fall had the 

largest variation in temperatures as expected due to increased rainfall and generation as the 

reservoir begins to lower to winter pool level. There tended to be 3 peaks in generation time 

(06:00, 12:00, and 17:00 - 19:00) (Figure 2.8) during fall, with temperatures in the tailrace being 

lowest in the morning and warming as the day progressed up until nightfall (Figure 2.9). Other 

sections of the river held relatively steady temperatures throughout the day. Winter experienced 

the least amount of variation in hourly average temperatures, not varying more than 2 C (Figures 

2.9 and 2.10). Unlike other seasons, morning tailrace temperatures in the winter were not the 

coolest temperatures recorded and indeed the temperature remained elevated compared to other 

sections of the river (though within 2 C). The warmest section of river tended to be the section 

between Malone and Wadley, which includes some of the more developed areas adjacent to the 

river. While generation during winter also seemed to be bimodal, some generations occurred 

periodically at all times between 05:00 and 21:00 (Figure 2.8).  

Water temperature tended to increase with increasing distance from Harris Dam during 

spring, summer, and fall. During winter, the warmest water was recorded near the dam in the 

tailrace and between loggers 7 and 8 (stretch between Malone and Wadley). Though summer 
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temperatures did not vary as greatly as spring and fall temperatures, the gradation was more 

pronounced with cooler water always in the tailrace of Harris Dam.  

Because the most common generation times were near 06:00, 12:00, and 18:00, average 

temperature for January, April, June, August, October, and December were interpolated from the 

data recorded by loggers at these times and plotted to show the relative change in temperature 

throughout the day for these six months (Figure 2.11). By comparing maps (e.g., August 12:00 

and August 18:00), the location of generation pulses can be seen as the water cools in different 

sections of the river. 
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Objective 3: Quantify the fish community across a gradient downstream from the Harris Dam 

tailrace and in a reference site upstream of Harris Reservoir.     

Field Collection Methods.  Fish were collected by boat electrofishing (Midwest Lake 

Management, Inc. Missouri, USA) once every other month, with sampling at each site consisting 

of six, 600-second transects; a total of 12 bimonthly sampling events took place over the duration 

of this study. Output voltage was standardized between 700-900 volts with 100-120 pulses per 

second, and GPS coordinates were recorded at the start and end of each transect. A floating barge 

electrofisher was used at the tailrace site given that it is inaccessible by a regular boat; sampling 

consisted of one individual with the anode and dip-netters wading alongside, with another 

individual pushing the barge itself. Barge electrofishing followed the same procedures, although 

a lower voltage (500-700 volts) was used for safety. For roughly half the sample events, all 

collected fish were bagged and immediately placed in an ice water slurry with fish from each 

transect stored separately; for the remainder of the sampling events, target species individuals 

were kept separate by transect in an ice water slurry while non-target individuals were identified, 

measured (nearest mm TL), weighed (nearest g), and returned to the area from which they were 

collected.  For each sampling date dissolved oxygen and temperature were measured at the 

surface with a Yellow Springs Instruments model 55 meter.  

 

Telemetry Methods.  During July 2020 we surgically implanted 16 combined acoustic and radio 

transmitter tags (CART tags, Lotek MM-MC-8-SO) in 13 Alabama Bass and 3 Tallapoosa Bass 

(tag weight was always <2% of individual’s body weight; Winter et al. 1996). Collection took 

place between the Harris tailrace and the Randolph County Road 15 bridge in Malone, Alabama.  

Fish were sedated with MS-222 (approximate concentration = 300 ppm) prior to surgery and 
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aerated water was pumped across the fish’s gills during tag implantation. Implantation followed 

the procedures outlined in Cooke et al. (2012). Fish were held in a tank after surgery to ensure 

recovery before being released at their capture sites. After release, manual radio tracking efforts 

occurred at weekly intervals starting three weeks post-tagging from a canoe paddled from the 

tailrace to the CR 15 bridge. Manual tracking was conducted using a Lotek VHF Receiver with 

an attached GPS antenna. Fish position was determined by paddling downstream until a radio 

signal was detected and then wading or paddling until signal strength was highest when the 

antenna was pointed at the water (Sammons and Earley 2015). 

In addition, eight stationary acoustic receivers were deployed to provide four gates 

between the R.L. Harris tailrace and CR 15 in Malone, with each gate consisting of an upstream 

receiver and a downstream receiver (receivers were located 20.54, 20.14, 16.90, 17.74, 14.69 

14.31, and 10.52 RKM upstream of the Wadley site). Receivers were attached to concrete 

anchors cabled to the bank with steel cable and deployed in water exceeding 1.5 m in depth 

during non-generation flows. The upstream-downstream configuration was an attempt to identify 

any directional movement should a fish pass both receivers within a gate. An additional two 

receivers (for a total of 10 receivers) formed a gate at the Wadley site to detect any further 

extreme downstream movement.   

 

Laboratory Methods.  In the lab, all fish were identified to species and up to 10 individuals of 

each non-target species were weighed and measured; if more than 10 individuals of a given 

species were present in a transect, the remaining individuals were counted and the group was 

bulk weighed. The same methods were used when the non-target species were processed and 

returned to their capture location in the field.  All individuals of the target species were weighed, 
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measured, and sexed. Additionally, stomach contents, gonad weight, and sagittal otoliths (lapillar 

otoliths for Ictalurids) were extracted from all collected individuals of each target species. 

Stomach contents were viewed under a dissecting microscope and all prey items were identified 

to the lowest taxon possible, measured to the nearest 0.1 mm along their longest axis using an 

ocular micrometer, and counted; a note was made if the item was not whole (e.g., a head, an 

otolith, etc.). In instances where large numbers of a diet item were present, a haphazard 

subsample of 10 individuals of that diet item was measured, the remaining items were counted, 

and the total number recorded.  

 Otoliths were aged by two independent readers, with disagreements resolved by a third 

independent reader and discussion. Inter-annular distances were measured for age-and-growth 

calculations using an image-analysis system. All otoliths estimated to be five years old or older 

were sectioned to 0.6 mm using an Isomet diamond wheel low-speed saw before ageing. Any 

otoliths that readers could not agree on an age for were sectioned and read again.  

 

Data Analysis: Age and Growth.  Length of all target species was estimated to the last observed 

annulus using the direct proportion method (Quist et al. 2012). Estimated lengths were then used 

to fit a von Bertalanffy growth curve to the data using negative log-likelihood. As a measure of 

body condition, relative weight (Wr) or relative condition (Kn) was calculated for all fish of each 

target species (Neuman et al. 2012). Standard weight parameter estimates published for Spotted 

Bass  were used to calculate relative weight of Alabama Bass and Tallapoosa Bass and a length-

weight regression of all observed individuals was created to estimate average weights by total 

length for Redbreast Sunfish as standard weight equations for these species are not widely 
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available. Relative condition  for Redbreast Sunfish was calculated as the ratio of predicted 

weight from the length-weight regression to observed weight.  

An analysis of variance  was conducted on Wr by site for Channel Catfish, Alabama 

Bass, and Tallapoosa Bass, and on Kn for Redbreast Sunfish with a Tukey’s HSD post-hoc test to 

make pairwise comparisons between sites when the overall model was significant. Age-

frequency graphs were constructed for each target species by site to help visualize the data and 

identify age related bias in sampling.  

 

Data Analysis: Diet.  The weight of each diet item was estimated using published length-weight 

regressions (i.e., Benke et al. 1999) as in Purcell et al. (2011) or calculated length-weight 

regression as follows:  

𝑊𝑊 = 𝑎𝑎𝑇𝑇𝑇𝑇𝑏𝑏 

where W is the diet item weight, TL is the length of the diet item, a is the intercept, and b is the 

slope.  Percent-by-weight of each diet item was then calculated for all target species by season 

and site by calculating percent by weight within an individual fish and then calculating an 

average across individuals within each site x season combination.   

 

Data Analysis: Fish Community Composition.  Shannon’s diversity index (H) and total species 

richness were calculated for each site to allow comparison across sites as well as with previous 

studies (Shannon and Weaver 1949; Travnichek and Maceina 1993; Freeman et al. 2005). 

Additionally, tables of abundance by site and catch per effort (CPE) by site and month were 

generated.  
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Data Analysis: Telemetry.  The river-km positional location of each tag was recorded from the 

beginning of August 2020 until the end of September 2020. False detections and instances where 

receivers detected other receivers were identified and eliminated from the dataset. Graphs of 

each detected fish’s location over time were constructed to visually assess movement.  

Additionally, a table of the total number of detections for each tagged fish and the last detection 

of each fish was generated.   

 

Results:  

Fish Community Composition 

 Shannon’s Diversity Index (H) for all sites combined was 3.06.  When considering 

individual sites, Wadley had the highest species diversity (2.88), while Horseshoe Bend had the 

lowest (2.46), although all values were very close (range among sites was 0.39; Table 3.2). 

Species richness ranged from 33-39 among sites, and the number of families ranged from 7-9 

(Table 3.2).  

Seasonal shifts in community composition were evident in our collections.  At the family 

level, both clupeid and cyprinid catch rates were highest in the winter while catastomid catch 

rates varied little across season (Table 3.3).  Ictalurid catch rates were highest in summer and 

fall, while centrarchid catch rates were highest during spring, summer and fall (Table 3.3).   

 Catch rate for families of fishes differed among sites as well, with the tailrace being most 

distinct from the other three sites. Centrarchid catch rates were the highest of any family across 

sites, followed by cyprinids at all but the tailrace where percids had the second highest catch rate 

(cyprinid catch rate at the tailrace was third highest; Table 3.4). Catostomids were also an 

important element of the catch at the Lee’s Bridge and Wadley sites (Table 3.4).  
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The Lee’s Bridge site was inaccessible during winter due to reservoir drawdown, but 

during other seasons, catch rates were highest in the fall followed by summer (Table 3.5). In the 

tailrace, catch rates were highest in winter and fall, with values being lower in spring and 

summer (Table 3.6). Catch rates at Wadley were highest in the summer, followed by fall and 

spring, and were lowest during the winter (Table 3.7). Horseshoe Bend catch rates were highest 

in the spring, followed by winter, fall, and summer (Table 3.8).  The five most frequently 

collected species at each site were (Table 3.4):  

Lee’s Bridge – Blacktail Redhorse, Bluegill, Alabama Bass, Blacktail Shiner, and 

Gizzard Shad;  

tailrace – Bluegill, Bronze Darter, Alabama Shiner, Shadow Bass, and Lipstick Darter;  

Wadley – Alabama Bass, Blacktail Redhorse, Redbreast Sunfish, Blacktail Shiner, and 

Bronze Darter;  

Horseshoe Bend – Alabama Bass, Redbreast Sunfish, Silverstripe Shiner, Blacktail 

Shiner, and Blacktail Redhorse. 

 

Age-and-Growth 

Channel Catfish.  A total of 200 Channel Catfish were collected – 68 from Lee’s Bridge, 59 from 

the tailrace, 21 from Wadley, and 52 from Horseshoe Bend. Of these, 177 exceeded the 

minimum length limit (70 mm) for relative weight calculation (Gabelhouse 1984a). An ANOVA 

of Wr revealed that body condition in the tailrace was 19.4% (p<0.001) greater than at Lee’s 

Bridge (Table 3.9, Figure 3.1). Two additional pairwise comparisons were marginally significant 

– Wr was 9.52% higher (p=0.09) in the tailrace compared to Horseshoe Bend and 9.88% higher 

(p=0.06) at Horseshoe Bend than at Lee’s Bridge (Table 3.9; Figure 3.1). We did not find a 
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strong relationship between relative weight and fish length, indicating that further analysis of this 

relationship was not necessary (Figure 3.5).  

Channel Catfish ages ranged from 0 to 12 years old with age-2 the most frequently 

collected (Figures 3.7, 3.8). More Channel Catfish in the age 0-2 classes were collected in the 

tailrace than any other site while catfish collected from Lee’s Bridge and Horseshoe Bend tended 

to be older (Figure 3.7). Otoliths from 168 Channel Catfish were used to calculate von 

Bertalanffy growth parameters (Figure 3.15). The asymptotic length for all sites combined was 

413.8 mm with the highest site-specific value at Wadley and the lowest at Horseshoe Bend 

(Table 3.10). Site-specific parameters calculated for the tailrace were outside of the expected 

range, likely because older fish were absent from the sample, causing growth to appear linear 

with no asymptote (Table 3.10; Figures 3.16). Channel Catfish reached a higher asymptotic 

maximum length below the reservoir, though parameter estimates were likely biased due to low 

numbers of age 0 and 1 catfish collected from Lee’s Bridge (Figures 3.7, 3.17).  

 

Redbreast Sunfish.  A total of 337 Redbreast Sunfish were collected – 24 from Lee’s Bridge, 53 

from the tailrace, 97 from Wadley, and 163 from Horseshoe Bend. Of these, 304 exceeded the 

minimum length limit (80 mm) for relative condition calculation (Gabelhouse 1984a). An 

ANOVA of relative condition revealed no significant differences among sites though the mean 

relative condition of Redbreast collected from the tailrace was highest (Table 3.9; Figure 3.2).  

Redbreast Sunfish ages ranged from 0 to 7 years old, with age-3 fish most frequently 

collected (Figures 3.9, 3.10). There were no obvious trends by site in the ages of collected 

Redbreast Sunfish (Figure 3.9). Otoliths from 277 fish were used to calculate von Bertalanffy 

growth parameters (Table 3.10; Figure 3.18). The asymptotic length for Redbreast Sunfish from 
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all sites was 263.27 mm, with Wadley having the highest site-specific value and the tailrace the 

lowest (Table 3.10). Small sample size from Lee’s Bridge prevented reliable parameter 

calculations for that site (Table 3.10). The maximum age captured at Lee’s Bridge was 4 years 

old, limiting our ability to produce site-specific estimates of growth curves or make comparisons 

of those parameters estimates with those from sites below the reservoir (Figure 3.20).  

 

Alabama Bass.  A total of 418 Alabama Bass were collected, including 61 from Lee’s Bridge, 72 

from the tailrace, 147 from Wadley, and 138 from Horseshoe Bend. Of these, 367 were above 

the minimum length limit (100 mm) for Wr calculation (Gabelhouse 1984a). Average Wr 

differed significantly by site with fish in the tailrace being 6.5% (p<0.01), 7.5% (p<0.01) , and 

4.3% (p<0.01) higher than those at Horseshoe Bend, Lee’s Bridge, and Wadley respectively 

(Table 3.9, Figure 3.3).  

Alabama Bass age ranged from 0 to 11 years old, with age-1 the most frequently 

collected (Figures 3.11, 3.12).  At the tailrace and Horseshoe Bend, age classes 0 and 1 

dominated collected Alabama Bass while ages were more broadly distributed at Wadley and 

Lee’s Bridge (Figure 3.11). A total of 382 Alabama Bass otoliths were used to calculate von 

Bertalanffy growth parameters (Table 3.10; Figure 3.22). The asymptotic length for Alabama 

Bass was 549.09 mm across all sites, with Horseshoe Bend having the highest site-specific value 

and Wadley the lowest (Table 3.10). Lee’s Bridge had the second highest site-specific 

asymptotic length and a higher growth coefficient than the combined downstream sites (Table 

3.10). There were not enough Alabama Bass collected from the tailrace in older age classes to 

generate reliable site-specific growth parameters; however, all observations of age-3 fish from 

the tailrace fell below the expected length using parameters estimated across all sites (Figures 
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3.21, 3.24). Alabama Bass grew faster above the reservoir but reached a lower asymptotic length 

(Table 3.10; Figure 3.23).  

 

Tallapoosa Bass.  A total of 60 Tallapoosa Bass were collected – 2 from Lee’s Bridge, 3 from the 

tailrace, 20 from Wadley, and 35 from Horseshoe Bend. Of these, 58 exceeded the minimum 

length limit (100 mm) for Wr calculation (Gabelhouse 1984a). An ANOVA of Wr revealed no 

significant differences among sites, and mean Wr for all sites was above 90% (Figure 3.4).  

Tallapoosa Bass age ranged from 0 to 8 years old with most fish in the age-2 and age-4 

classes (Figures 3.13, 3.14). Sample size prevented comparison of age-frequency by site; 

however, overall Tallapoosa Bass ages were distributed among several ages (Figure 3.14). All 60 

otoliths collected from Tallapoosa Bass were used to calculate von Bertalanffy growth 

parameters (Table 3.10). The asymptotic length for Tallapoosa Bass was 363.91 mm for all sites 

combined.  Low sample size prevented development of site-specific parameters (Table 3.10, 

Figures 3.25). Examination of length at age by site showed no noticeable trends in Tallapoosa 

Bass growth (Figure 3.26).  

 

Diets: 

Channel Catfish.  Channel Catfish diets had the highest number of different prey types of all 

target fish species with insects contributing the highest proportion of all categories by weight. 

During spring, the weight of insect larvae in Channel Catfish diets increased, similar to trends 

observed in Alabama Bass and Redbreast Sunfish (Figure 3.27). 
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 Channel Catfish in the tailrace consumed more crustaceans by weight than at any other 

site, consisting primarily of isopods and amphipods (Figure 3.28). At other sites, insects and 

insect larvae were the largest contributors to Channel Catfish diets (Figure 3.28).  

 

Redbreast Sunfish.  As expected, insects contributed the majority of Redbreast Sunfish diets 

across all seasons. During spring, there was a distinct increase in consumption of insect larvae, a 

trend shared across all target species (Figure 3.29).   

 In the tailrace, the contribution of crustaceans to Redbreast Sunfish diets was 

substantially greater than at any other site (Figure 3.30; also seen Channel Catfish diets; Figure 

3.28). Outside of the tailrace, insect and insect larvae contributed to the vast majority of 

Redbreast Sunfish diets by weight (Figure 3.30). 

 

Alabama Bass.  Across all seasons, the majority of Alabama Bass diets by weight consisted 

primarily of crayfish and insects, but there was variation in diets across seasons (Figure 3.31). 

During summer (June – August) and fall (September – November) crayfish were the primary diet 

item. During spring (March – May), insects and insect larvae contributed most to Alabama Bass 

diets. Finally, fishes and insects dominated winter (December – February) Alabama Bass diets 

(Figure 3.31).  

 Comparing across sites, fishes made up a larger percentage of diets at the Lee’s Bridge 

site while bass in the tailrace consumed far more insects (Figure 3.32). At Wadley, crayfish were 

the dominant diet item and at Horseshoe Bend insects were the largest group. Zooplankton and 

Crustaceans contributed more to Alabama Bass diets in the tailrace than any other site (Figure 

3.32).   
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Tallapoosa Bass.  The primary diet item across all seasons in Tallapoosa Bass diets was crayfish 

(Figure 3.33). During spring, higher levels of insect and insect larvae were observed, while 

during winter, crayfish dominated Tallapoosa Bass diets (Figure 3.33).  

 Diets from only a few Tallapoosa Bass were collected from Lee’s Bridge and the tailrace, 

and crayfish was the only prey type consumed (Figure 3.34). Diets were similar between 

Horseshoe Bend and Wadley with fish from Horseshoe Bend having a more even distribution of 

prey types.  

 

Telemetry: 

 Of the 16 total tags deployed, 12 were detected by the stationary acoustic receiver array 

and 10 were detected during at least one manual tracking trip (Table 3.11; Figure 3.35). Smaller 

CART tags implanted in fish <600 g had a battery life of ~30 days and were not active beyond 

the second manual tracking effort. Nine of the remaining 10 active tags were detected in at least 

one subsequent manual tracking event (Figure 3.35). The river position of fish closest to the dam 

changed less than that of fish further downstream (Figure 3.35). Of the 12 tags detected by the 

stationary acoustic receiver array, 8 were detected only at a single location (i.e., their locations 

did not change to any other receivers) the majority of the time and maximum movement detected 

was 6.23 RKM (Figure 3.36). The remaining four tags were detected at more than one receiver in 

the array (Figure 3.36). A test tag towed through the receiver array was detected at all receivers, 

supporting that the array of receivers was functioning properly.  
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Objective 4: Quantify effects of temperature and flow variation on target fish species energy 

budgets using bioenergetics modeling.   

Part A- Metabolic measures and swimming performance 

 Target species were collected from all four study sites on the Tallapoosa River using boat 

and barge electrofishing as described for objective 3. Fish were placed into an aerated hauling 

tank and transported to Auburn University’s E.W. Shell Fisheries Station and placed in 

quarantine for 1 week at the same temperature as in the river on the day of collection. 

Dechlorinated city water was used in all quarantine tanks, holding tanks, and swim challenge 

flumes. After the 1-week quarantine, fish were moved into holding tanks and fed worms or 

Fathead Minnows once every 2 days at 2% of their body weight. Water quality was monitored 

daily and any necessary water chemistry changes were performed. Temperature was altered by 1 

degree every two days until the desired trial temperature was reached (10, 21 or 24 C). Once the 

trial temperature was reached, fish were acclimated for two additional weeks at the trial 

temperature. Individual fish were only used once in swim trials to avoid any training effect 

(Parsons and Foster 2007) or bias due to excessive stress. Feeding was halted 48 hours prior to 

trials to ensure fish were in a post absorptive state. Lights in the room were set to an automatic 

12:12 hour day: night schedule.  

To measure standard metabolic rate (SMR) Fish were sedated with neutrally buffered 

MS-222 so they could be weighed prior to placement inside one of two respirometer chambers 

(either 600 or 2700 ml, chosen to be appropriate for the size of the test fish). Each respirometer 

chamber had an open loop (flushing loop) and a closed loop (recirculating) to allow for water to 

both move across the fish and allow for intermittent measurement of oxygen consumption using 

Autoresp software (Loligo Systems, Tjele, Denmark). A fiber-optic oxygen probe was included 
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in each recirculating loop and measured oxygen once every second. Fish were acclimated 

overnight (minimum of 12 hours) with intermittent flow respirometry (300 seconds closed 

recirculating loop, 1200 seconds flushing loop) and oxygen levels were never allowed to drop 

below 80% oxygen saturation during these intermittent cycles. After fish were acclimated 

overnight and then allowed to respire through at least 10 intermittent cycles after the lights had 

turned on, chambers were switched to remain solely on the recirculating loop and fish were 

allowed to respire until oxygen declined to below 5 ppm. Fish were then euthanized according to 

the approved Auburn University IACUC protocol (Auburn University IACUC protocol #2018-

3387).  

Piecewise regression was used with respiration rates through time to determine when 

acclimation occurred. Respiration rates calculated after acclimation and the calculated rate from 

closed respiration were all used to obtain an average MO2 (mg O2*kg-1*hr-1). We compared 

individuals within a species across sites and across fish sizes.   

Critical swimming speed trials were conducted in a 90-L Loligo (Loligo Systems, Tjele, 

Denmark) swimming respirometer (Figures 4.1a-b). AutoResp 2.3.0 software (Loligo Systems, 

Tjele, Denmark) was used to control water velocity and record oxygen concentration through a 

Witrox4 fiber-optic probe and DAQ – q controller. This system allowed precise incremental 

velocity increases at predetermined time intervals, recorded oxygen concentration once every 

second, and calculated an average oxygen concentration once every 30 sec. AutoResp software 

was also used to calculate active metabolic rate (AMR) at each speed increment (VO2, mg O2*kg-

1*hr-1).  Generated metabolic rates were confirmed by manually calculating VO2 for a randomly 

selected subsample of data using the following equation:  

VO2 = (O2i – O2f) * (V/t) * (1/W)  



-30- 
 

where O2i is the initial concentration of dissolved oxygen (mg/L), O2f is the final dissolved 

oxygen concentration, V is the chamber volume (L), t is the time period (h), and W is the wet 

weight of the fish (kg).  

Individual fish were randomly selected from the holding tanks and quickly transferred to 

a bucket of water mixed with 40 mg*L-1 of neutrally buffered MS-222. After sedation was 

confirmed (via loss of equilibrium and little to no reaction to external stimuli), fish were 

measured for total length (mm), body depth (mm), body width (mm), and weight (g). Fish were 

placed into the 90-L swimming respirometer and monitored for signs of recovery from sedation. 

All fish quickly recovered equilibrium (facing forward with normal posture) within 2 min and 

began to swim within the chamber at a water speed of 0.5 bl*s-1 (body lengths per s). Once fish 

started moving, the lid of the working section of the respirometer was secured, and the flush 

pump activated. Temperature in the respirometer was maintained by circulating water through 

the water bath in which the respirometer was submerged. Water was continually flushed through 

the respirometer system and water velocity was set at 0.5 bl*s-1 overnight to allow fish to 

acclimate to the swimming respirometer and minimize disturbance to the fish. Swimming trials 

began the following morning after lights were on for at least one hour. The chamber was sealed 

to prevent water exchange between the water reservoirs and the swimming respirometer while 

maintaining a constant temperature. Fish swam for a predetermined time (Alabama Bass = 30 

mins, Channel Catfish = 30 mins, Redbreast Sunfish = 45 mins) at each speed, after which the 

water velocity was increased by 0.5 bl*s-1 for the next time segment. The lengths of segment 

times were chosen based on how quickly fish had reduced the oxygen concentration in the 

system during preliminary trial runs. Speed continued to increase after each complete time 

interval until the fish impinged twice at the same speed or remained impinged for longer than 20 
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seconds. At no point did oxygen decrease to < 5 ppm, maintaining normoxic conditions. After 

the fish was removed, the chamber was resealed, and background respiration was recorded for 90 

minutes to allow for correction of fish respiration rates. Upon completion of the trial, fish were 

euthanized in 300 ppm neutrally buffered MS-222 until operculation ceased for 10 minutes. Fish 

were then processed, with otoliths removed for aging and gonads weighed for calculation of 

gonadosomatic index (GSI).   

Additional trials were conducted to evaluate fish respiration responses to combinations of 

rapidly cooling water and rapidly changing water velocity. These trials were split into three 

categories: (1) water temperature change (warm to cool), (2) combined water temperature change 

(warm to cool) and water velocity increase, and (3) combined water change but with no 

temperature change and water velocity increase. Fish were sedated and measured as previously 

stated and acclimated in the swimming respirometer overnight at 0.5 bl*s-1. All trials were split 

into two segments: 2 hours pre-water change and 2 hours post-water change. Water velocity for 

the pre-water change segment was set at one-half of that species’ average Ucrit. The trial began 

after acclimation when the flush pump was turned off and the system was sealed. After 2 hours 

the system was opened and water exchanged between a large water reservoir (24°C for warm 

water, 19°C for cool water) and the swimming respirometer. Water was continually exchanged 

until temperature and oxygen stabilized (~5 - 7 minutes). For treatment 3, water was exchanged 

for the same time duration, but there was no temperature change. When the water exchange was 

complete, the system was resealed, and the water bath was maintained with the appropriate 

temperature. The trial was continued for 2 additional hours with the speed either maintained at 

one-half Ucrit
 (treatment 1) or increased to the species’ average Ucrit (treatments 2 and 3).  
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Oxygen consumption was measured as previously described and respiration rate was calculated 

separately for each segment.   

 

Statistical Methods.  Critical swimming speed was compared across sites within a species using a 

one-way ANOVA. Linear regression was used to determine if any other variables (fish length, 

weight, age, sex) affected Ucrit. Respiration rate measured before versus after water temperature 

and/or water velocity changes were analyzed using a mixed linear model with individual fish as a 

random variable and temperature and water velocity as fixed variables. Standard metabolic rates 

were compared within species across sites using linear models. Active metabolic rates calculated 

from Ucrit trials were compared across sites within a species using linear regression. All analyses 

were conducted in R with an alpha value of 0.05. 

 

Results  

Critical Swimming Speed.  

A total of 11 Redbreast Sunfish (18.5 - 21.0 cm total length), 10 Channel Catfish (28.6- 

42.2 cm total length), 15 Alabama Bass (21.3 – 40.1 cm total length), and 8 Tallapoosa Bass 

(25.7 – 28.0 cm total length) were used in critical swimming speed (Ucrit) trials. Critical 

swimming speed (cm*s-1) for Alabama Bass did not differ significantly across sites (F2,12 = 0.76, 

p = 0.49) (Table 4.1) (Figure 4.2). However, the relative Ucrit (bl*s-1) of Alabama Bass from 

Wadley did differ significantly (F2,12 = 6.087, p = 0.01) from Alabama Bass collected from 

Horseshoe Bend (Figure 4.3). Fish from Horseshoe Bend swam 1.30 (± 1.2, ± SE) body 

lengths*s-1 faster than Alabama Bass collected from Wadley. Alabama Bass collected from 

Horseshoe Bend were 81.09 mm (± 54, ± SE) shorter than fish from Wadley (F 2,12 = 4.517 p = 
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0.011) (Table 4.1). Both absolute and relative Ucrit of Redbreast Sunfish from Horseshoe Bend 

versus Wadley did not differ (F1,11 = 0.15, p = 0.71) (Table 4.1) (Figures 4.2, 4.3). No Redbreast 

Sunfish of sufficient size were collected from Lee’s Bridge. Both absolute and relative Ucrit did 

not differ between Channel Catfish from Horseshoe Bend versus Lee’s Bridge (F1,8 = 0.31, p = 

0.60) (Table 4.1) (Figures 4.2, 4.3). Sufficiently sized Channel Catfish were not captured from 

Wadley. Fish length had no effect on Ucrit (F1,39 = 1.65, p = 0.21) across sites or species for the 

sizes of fish that were tested.  

Because there were no significant differences in absolute Ucrit within species across all 

sites, individuals from each site within a species were grouped for analysis. Overall, absolute 

critical swimming speed ranged from 22.28 – 117.86 cm*s-1 with an average Ucrit of 74.10    

cm*s-1. Channel Catfish had the individual with the highest Ucrit while Redbreast Sunfish had the 

individual with the lowest Ucrit along with a lower average Ucrit (average Ucrit ± SE: Alabama 

Bass=79.99 ± 5.59; Channel Catfish=73.03 ± 7.41; Tallapoosa Bass=64.06 ± 15.63; Redbreast 

Sunfish=57.33 ± 6.21 cm*s-1) although differences were not significant (F3,37 = 2.08, p = 0.12) 

(Figure 4.4).  

Relative Ucrit ranged across species from 1.05 – 5.41 bl*s-1 with Redbreast Sunfish 

having the individual with the highest relative Ucrit value and the highest average relative Ucrit 

(average relative Ucrit ± SE: Alabama Bass=2.39 ± 0.25; Channel Catfish=2.09 ± 0.25; 

Tallapoosa Bass=2.38 ± 0.66; and Redbreast Sunfish=2.89 ± 0.32 bl*s-1) However, again this 

was not statistically significant (Figure 4.4) (F3,38 = 2.248, p = 0.09842). 

Absolute Ucrit was not significantly affected by fish length, though relative Ucrit was (F1,40 

= 12.6, p = 0.001) for Alabama Bass. For every 1 mm increase in length, Alabama Bass relative 
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Ucrit decreased by 0.01 body lengths*s-1. There was no significant relationship between total 

length and relative Ucrit for Redbreast Sunfish, Channel Catfish, or Tallapoosa Bass (Figure 4.5).  

  

Standard Metabolic Rate (SMR). 

Linear models were used to test for differences in SMR within species across sites at two 

temperatures (10 and 20°C). Rates were log transformed to satisfy model assumptions of 

normally distributed residuals. There were no significant differences in SMR across sites for 

Redbreast Sunfish at 21°C (ANOVA, F4, 46 = 1.528, p = 0.2201); Lees Bridge: n = 4; tailrace: n = 

4; Wadley: n = 18; Horseshoe Bend: n = 26) (Figure 4.6). The best model for Redbreast Sunfish 

included only temperature and fish weight (g), although capture location, sex, and GSI were 

tested. For every 1 gram of added weight, respiration rate decreased by 0.33 % (± 0.002 SE; p = 

0.036) (Figure 4.7). Temperature had a large and significant effect on Redbreast Sunfish SMR (p 

< 0.001; Figure 4.8), with respiration rate being 151% (± 0.14 SE; p < 0.001) higher at 21°C than 

at 10°C. Alabama Bass SMR did not vary across sites (Upper Tallapoosa: n = 9; Tail Race: n = 

6; Wadley: n = 11; Horseshoe Bend: n = 6) (F3,17 = 1.36, p < 0.29) (Figure 4.6). As with 

Redbreast Sunfish, temperature and weight formed the best model, with respiration rate 

decreasing by 0.13% for every 1 g of weight gained. There was a 115% increase in metabolic 

rate between 10 and 21°C. To date, there have not been enough Channel Catfish of sufficient size 

to test fish at two temperatures so all (n = 7) were tested at 21°C. However, there was no effect 

of weight, sex, or collection site on respiration rate, although this could be due to low sample 

size (Figure 4.7).  Although SMR was quantified for 19 Tallapoosa Bass, only fish from 

Horseshoe Bend were tested at both 10 and 21°C. Therefore, only fish from Horseshoe Bend 

were used for modeling analysis (n = 12). Only temperature was a significant variable for 



-35- 
 

predicting Tallapoosa Bass SMR, although again this could be due to low sample size (Figures 

4.7, 4.8).  

 

Active Metabolic Rate (AMR). 

 Average maximum AMR (MMR) did not significantly vary across species (F3,142 = 

1.172, p = 0.32) (Figure 4.9) or within species across sites (F3,31 = 0.868, p = 0.47) (Figure 4.10). 

Therefore, fish within species were combined across sites for analysis.  

A linear mixed effects analysis was used to determine the relationship between VO2 and 

swimming speed during the Ucrit trials for each species. Fixed effects for each model were 

relative swimming speed (bl*s-1) and/or wet weight (g), while the random effect was individual 

fish (given that each individual was measured at multiple speeds) for both Alabama Bass and 

Redbreast Sunfish. Individual variation was not significant for the Channel Catfish model, likely 

due to small sample size. Multiple models were considered (both fixed and mixed effect models) 

for each species; the models reported here were identified based on maximum likelihood 

comparison (Alabama Bass: χ2 = 8.40, p = 0.0037; Tallapoosa Bass: χ2 = 3.1665, p < 0.0001; 

Redbreast Sunfish: χ2 = 9.04, p = 0.0026; Channel Catfish: χ2 = 9.0453, p = 0.0026). For every 

1% change in relative speed and 1% change in wet weight of Alabama Bass, there was a 0.24% 

(± 0.08 SE) increase and a 0.43% (± 0.26 SE) decrease in respiration rate, respectively. 

Approximately 36% of the remaining variation after accounting for the fixed variables was 

explained by the random variation in individuals. Only relative speed was a significant fixed 

effect in the Redbreast Sunfish model, likely due to the limited range weights tested (110 - 160 

g). The model for Redbreast Sunfish showed for every 1% change in relative speed, there was a 

0.32% (± 0.07 SE) increase in respiration rate and individuals explained 89% of the remaining 
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variation. For every 1% change in relative speed, Channel Catfish respiration increased 0.54%. 

Likewise, the simple linear regression with only relative speed was the best model for Tallapoosa 

Bass which also was affected by low sample size. For every 1% increase in relative speed, 

Tallapoosa Bass respiration increased 0.28%.  

  Both Ucrit and VO2 used in the above models were corrected for cheating behavior 

(holding position in high flow by bracing the tail against the back screen of the swimming 

respirometer and arching the body with no evidence of active swimming, such as fin movement) 

by eliminating speeds at which the fish did not actively swim at least 90% of the time. Often 

MMR was achieved immediately prior to fish reaching Ucrit (Figure 4.9) suggesting fish switched 

to anaerobic respiration. Average AMR at each speed was used along with SMR to calculate a 

scope for activity for each species (Figure 4.12). Active metabolic rate was best represented by a 

second order polynomial with the peak representing MMR exhibited by fish.  

 

Water Exchange. 

Fish within species were combined across sites comparison of water exchange trials 

given that no differences were found within species across sites in the previous analyses.  Paired 

t-tests were used to determine any differences before and after each trial type. There were no 

significant differences in active metabolic rate before versus after the water exchange/velocity 

change among Alabama Bass across all trials (cold water exchange with constant velocity (CW) 

p = 0.09, cold water with velocity change (CW+WV) p=0.16, and velocity change with constant 

water temperature (WV) p=0.22) (Figure 4.12). While not significant, there was a downward 

trend in both the CW and CW+WV trials (from 161.19 ± 24.02 to 149.39 ± 24.29 (average ± 

SE), n = 8; from 130.45 ± 25.69 to 103.67 ± 14.51, n = 5 respectively). The opposite trend 
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occurred when water temperature remained constant and water velocity increased (from 149.57 ± 

15.89 to 195.07 ± 30.67; n=7). Redbreast Sunfish had significantly lower respiration rates after 

cold water was introduced (from 196.91 ± 26.91 to 116.27 ± 22.27, average ± SE, t5=2.988, 

p=0.03). There were no significant differences within the CW+WV or WV (p=0.35, 0.54; n=3 

and 2, respectively) trials though both exhibited the same trend as was seen in Alabama Bass 

(Figure 4.13). Channel Catfish demonstrated the same trend as the other species for CW and 

CW+WV trials, but only mean respiration rate within the CW trial was significant (from 120.33 

± 15.16 to 69.36 ± 7.35; n=4; p=0.02). Respiration decreased from 118.19 (± 17.54) to 141.17 ± 

20.89 (n=4; p=0.14) in CW+WV. To date, only a single Channel Catfish has been tested in WV 

and thus analysis was not possible (Figure 4.13).   

An analysis of covariance was used to determine the effect of water velocity increases 

and temperature decreases on the AMR of fishes after controlling for the starting metabolic rate 

(pre-water exchange) of each individual. After adjusting for the variation pre-water exchange, 

there was a statistically significant difference in AMR between fish exposed to different 

conditions (F2, 36=8.721, p=0.0008). A pairwise comparison using a Bonferroni multiple testing 

correction and estimated marginal means was used to determine which groups differed 

significantly. Fish exposed to CW had a significantly lower mean AMR (117 ± 12.6, mean ± SE) 

compared to fish exposed to WV (205 ± 17.0, mean ± SE (p=0.0002). Likewise, mean AMR of 

fish exposed to CW+WV (141 ± 15.7, mean ± SE) had a significantly lower AMR versus fish 

exposed to WV (p=0.009). Fish exposed to CW and those exposed to CW+WV did not show any 

significant differences (p=0.23) (Figure 4.14).   
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Part B- Bioenergetics modeling 

Bioenergetics modeling can be a powerful approach to integrate the effects of 

temperature, diet, and activity on the growth rate of fishes (Hartman and Hayward 2007).  

Bioenergetics models have been developed for many species of fish and some invertebrates.  

These models are based on a relatively simple mass-balance concept. That is, that growth rate is 

equal to food consumed minus losses due to respiration and waste production (Figure 4.15). Such 

models require estimates of parameters for functions relating metabolism and food consumption 

to body-size of the organism and water temperature.  Activity rate is often modelled as either a 

multiplier of routine metabolism or as a function of swimming speed.  For the target species in 

this project, only one has an already-developed, parameterized, and validated model; that is for 

the Channel Catfish, but unfortunately (for our application), that model was developed for lentic 

populations (Blanc and Margraf 2002).  Models do not exist for our other target species. As such, 

for each target species we attempted to modify existing models from related species (within the 

same genus) using data we generated from the respirometry and swimming performance portions 

of our overall project (as described earlier).   

 

The modeling process.   

A generalized fish bioenergetics model, Fish Bioenergetics 4.0 (Deslauriers et al. 2017), 

was used to simulate respiration, food consumption, and growth of target species.  The model as 

published has the necessary parameters for weight- and temperature-dependent functions for 

several species of fish and a few invertebrates.  To simulate growth and estimate food 

consumption of a fish through a season, the modeler must provide input data including water 

temperature, initial and final weight of the fish, diet (proportion by weight of each major diet 
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type), energy density of all prey types, energy density of the fish itself, and, if reproduction is 

included, the proportion of weight or energy lost due to reproduction. Data collected as part of 

this project included fish diets and length-at-age (described in Objective 3), as well as water 

temperature (described in Objective 2).  Energy densities were obtained from published accounts 

(Hanson et al 1997; Martin 2008).  The model uses the input data and the physiological model to 

iteratively determine an average proportion of maximum consumption (termed the “P-value”, or 

“p of Cmax”) needed for the fish to grow from the initial to final weight. 

 In this project, we conducted 3 types of simulations.  First, to test the ability of the model 

for each species to reproduce the respiration rates that we had measured in the lab, 1-day 

simulations were run for each fish that had been tested in the laboratory using the test 

temperature (10 or 21 C) and fish weight.  The model generated specific respiration rates that 

could then be compared to lab results.  In the second type of simulation, we modeled growth 

over the course of one month using both the temperatures that we recorded in the field and the 

diets we quantified from our field-collected fish.  Hourly water temperatures from the tailrace 

and Horseshoe Bend from mid-July to mid-August were used in the simulations for the growth 

of 3 ages of fish.  These runs were conducted to compare the general effects of water temperature 

differences at these sites and to estimate average P-values, or the proportion of maximum 

consumption needed to simulate the observed growth.  These P-values were then used in our 

third type of simulation to estimate the effect of generation (= flow) pulses on specific rates of 

respiration and growth.  To characterize the conditions potentially experienced by fish during a 

generation pulse, the temperature was lowered by 5 C during 3 1-hr periods within a single day 

simulation.  At the same time as the temperature was lowered in the model, activity rate (ACT) 

was increased to 1.307, 2.009, and 2.03 for age-1, age-3, and age-5 individuals, respectively, 
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using rates determined as described earlier in this report. The water velocities used to determine 

these ACT rates were provided by Jason Moak (personal communication Kleinschmidt Group) 

from modeled velocities at Horseshoe Bend during generation.  Predicted velocities in the 

tailrace were greater than our measured Ucrit values for the target species, so no simulations were 

conducted for those conditions. 

  

Simulation Results.   

Channel Catfish.  Unfortunately, we were unable to test sufficient Channel Catfish in the lab to 

adequately parameterize the respiration models (weight- and temperature-dependence of oxygen 

consumption).  Therefore, we tested the model developed by Blanc and Margraf (2002) to 

determine if it would simulate the respiration rates we observed in catfish we tested. Respiration 

rates (MO2) for 7 Channel Catfish ranging from 74-314g were estimated at 21 C.  Single-day 

simulations at 21 C were run for each fish and specific respiration rate estimated (input model 

parameters are listed in Table 4.2). For these fish, the model tended to underestimate respiration 

rates and with greater proportional error at larger size (Figure 4.16). This size dependence and 

large underestimation of respiration rendered the model not useful to simulate the effect of 

temperature and activity on the performance of channel catfish in the Tallapoosa River. 

 

Redbreast Sunfish.  Respiration rate parameters for the purposes of modeling Redbreast Sunfish 

growth were largely taken from those published for Bluegill with the exception of the RQ 

parameter (the slope of the change in respiration rate with change in temperature) which was 

estimated via static respirometry in this study (see description of this work earlier in Objective 

4).  The other weight-dependent and temperature-dependent parameters could not be adequately 
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estimated due to insufficient range in the weight of fish and temperatures used in our respiration 

trials.  Predicted specific respiration rates were somewhat greater than our observed rates as 

quantified in the lab (Figure 4.17).  No effect of temperature or fish weight was evident in the 

resulting residuals.  Increased respiration rate is consistent with increased activity as might be 

expected in the riverine environment.   

Input parameters for initial conditions of model runs are listed in Table 4.3.  Initial and 

final weights of the fish were estimated using von Bertalanffy length-at-age curves and the 

length-to-weight relationship as estimated in Objective 3 of this project (and described earlier in 

this report). 

Growth simulations (Table 4.4) for Redbreast Sunfish using late summer temperatures 

(15 July - 15 August) from both the tailrace and Horseshoe Bend generated specific growth rate 

patterns demonstrating strong effects of water temperature on respiration rate (Figures 4.18, 

4.19).  Daily fluctuations in temperature were evident in the resulting specific growth rate at both 

sites.  A seasonal trend was particularly evident with Horseshoe Bend water temperatures, 

generating negative specific growth rate as water temperatures exceed 30 C (Figure 4.19).   

Focusing in on a 24-hour period, simulated effects of generation showed different 

patterns depending on fish age.  For all ages simulated, individual Redbreast Sunfish lost weight 

over the 24 hr time period in scenarios both with and without generation pulses.  During the 

generation pulses, the 5 C temperature decrease combined with increased activity rate yielded 

slight positive increases (i.e., decreased weight loss) in specific growth rate for age-1 Redbreast 

Sunfish (Figure 4.20).  In the generation scenarios, Age-1 fish lost about 0.41% of body weight 

versus 0.43% weight loss in non-generation simulations.  The average specific growth rate 

during the pulse was -0.0000378 g/g/hr versus -0.00018 g/g/hr during non-pulse periods.  For 
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both age-3 and age-5 fish the temperature effects from generation yielded negative effects on 

specific growth rate (Figures 4.21, 4.22).  Age-3 Redbreast Sunfish lost about 0.39% of body 

weight in generation simulations versus 0.33% weight loss in non-generation model runs.  The 

average specific growth rate during the pulse was -0.000387 g/g/hr and -0.00015 g/g/hr during 

non-pulse periods.  Similar to age-3 fish, age-5 Redbreast Sunfish lost about 0.38% of body 

weight in generation simulations versus 0.33% weight loss in non-generation model runs.  The 

average specific growth rate during the pulse was -0.00037 g/g/hr and -0.00015 g/g/hr during 

non-pulse periods. 

 

Alabama Bass.  There are no published bioenergetics models for Alabama Bass.  Therefore, we 

attempted to modify the parameters of a Smallmouth Bass Micropterus dolomieu model using 

the slope of the respiration response (RQ) measured for Alabama Bass in this study (Table 4.5).  

Smallmouth Bass is a coolwater species native to streams in central North America, including 

streams in the Tennessee Valley that are similar to the Tallapoosa River.  Modelled respiration 

rates generated by the modified model failed to agree with those measured in the lab for 

Alabama Bass (Figure 4.23). 
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GENERAL DISCUSSION 

This project has involved work conducted at a diverse array of scales and methods of data 

collection, including a thorough review of the published literature, detailed analyses of historical 

and recent temperature data (including more than 100,000 data points over 19 years), extensive 

field sampling of the fish community for 2 years across four field sites, quantifying resting and 

swimming metabolic rates of the four target species, quantifying effects of temperature and flow 

on fish swimming performance and metabolic rate, and mathematical modeling of fish energetics 

using our collected data (in addition to information from the literature).  Here we summarize our 

findings and attempt to draw some overall conclusions from the work.   

 

Literature Review of Temperature Requirements.   

Our literature review yielded more than 70 publications that in some way addressed 

temperature requirements, limits, thresholds, etc. of our target species, plus information for a few 

species related to  Alabama Bass and Tallapoosa Bass that were recently described as separate 

from Spotted Bass and Redeye Bass, respectively.  Based on the literature review, it is clear that 

any information on temperature thresholds or requirements drawn from the literature will be 

unresolved, and that limits or thresholds found in the literature will not be consistent or well 

defined.  For example, information on the thermal minima for our target species were poorly 

defined, ranging widely from <0 C to 9.8 C for Channel Catfish, being simply <15 C for 

Redbreast Sunfish, and <10 C for Spotted Bass (no published values were available for Alabama 

Bass, Tallapoosa Bass, or Shoal Bass).  Identifying optimal ranges was sometimes based on 

digestion or growth (e.g., Bulow 1967; Shrable et al. 1969), as well as by distributions in the 

field (Froese and Casal 2017).  Given that different outputs for optimizing are considered by 
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different authors, and that it is not always clear what authors are considering to be optimized 

when defining optimal temperatures, this metric is also not particularly useful.  And while 

preferred temperatures potentially could be more solidly based on field observations of where 

fish are located, many of the reported values were from laboratory studies that documented 

variation in the temperature that fish preferred based on the temperature at which they had been 

acclimated (e.g., Mathur et al. 1981), including additional differences based on whether the 

acclimation temperatures were rising or falling (Cherry et al. 1975, 1977).  Interestingly, even 

though the authors were looking at thermal minima, Curie et al. (2004) found that diel 

fluctuations in temperature (as would be seen downstream of Harris Dam) also affected 

estimated thermal minima, begging the question of whether diel temperature fluctuations could 

lead to alterations in other aspects of temperature requirements in fishes.   

Perhaps the best temperature threshold and requirement data that we found to be 

available was for spawning, although the ranges were again quite wide.  Channel Catfish 

spawning was said to occur between 20-30 C, Redbreast Sunfish between 16-27.8 C, Alabama 

Bass between 13-20.6 C, Spotted Bass between 13-23.3 C, Redeye Bass between 16.6-22.8 C, 

and Shoal Bass between 15-24 C (the only temperature requirement information that was located 

for Redeye Bass and Shoal Bass was for spawning).  Most of these data came from observations 

in the field, so it is not clear whether acclimation, or perhaps even latitude, might affect the 

temperatures required for spawning.   

Finally, a reasonable number of studies identified thermal maxima information, perhaps 

because it is an easier endpoint to observe or quantify than the thermal minima.  But again, some 

studies demonstrated that acclimation substantively affected the thermal maximum.   
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After our review of the literature, it is clear that caution must be exercised when 

identifying temperature requirement information for a species and then applying it to a field 

situation.  While there are some clearly-defined and standard approaches to quantifying upper 

lethal limits (e.g., Brungs and Jones 1977; Cherry et al. 1977; Ern et al. 2016), there remains 

some disagreement about the appropriate endpoints (e.g., Bonin et al. 1981) and even the role of 

oxygen availability (Neubauer and Anderson 2019).  In addition, many times field observations 

may be used to identify thermal limits, despite the fact that fish may simply avoid temperatures 

in which they are capable of survival, but simply do not prefer to remain there (Beitinger et al. 

2000).  As such, field observations can be inherently biased when determining thermal 

requirements or limits.  And acclimation (to temperatures that were increasing, decreasing, 

fluctuating) has been shown to play a large role in defining temperature requirements for fishes, 

which must be considered in any attempt to apply literature values to a field situation.  And 

finally, it took a lot of effort to locate and obtain the data that we report here, and these were for 

our target species (or closely related species), which are game species and/or relatively widely 

distributed.  Clearly, species with more restricted distributions or limited recreational value will 

have much less information available, so additional study of temperature requirements of some 

of those species may be warranted.   

 

Summary of Analysis of Existing Temperature Data.   

The abundant historical data for temperatures of the Tallapoosa River downstream of 

Harris Dam provided an excellent tool to both quantify and visualize trends in temperature across 

a spatial landscape, as well as across multiple temporal scales, including annual, seasonal, daily, 

and hourly.  Seasonal variation was as expected, being warmest in summer, coldest in winter, 
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and intermediate in spring and fall.  Variation in daily temperature was least in the tailrace and 

greatest at Wadley.  We found that extreme fluctuations of 10 C were rare, and when we focused 

in to look at variation in 1-hour observations, we found that 99.71% of all observations were 

within 2 C of the next hourly measure.  There were no significant differences in temperature 

recorded before and after the Green Plan was instituted and the fluctuations in temperature over 

10 C were not more common before the Green Plan. Temperature tended to increase as water 

moved downstream during spring, summer, and fall, while in winter water was warmest near the 

dam. It is possible the reservoir is releasing slightly warmer water during the winter than 

tributaries downstream of the dam, thus leading to warmer temperatures in the tailrace. The 

reservoir is less susceptible to large temperature fluctuations given its depth, but any buffering is 

minimal as the variation in winter was small compared to other seasons. The increase in 

temperature downstream from the dam in all other seasons is likely a combination of warm 

tributary inputs and solar heating as the water slows through shoals and pools.  

 

Fish Community Sampling.   

Fish community composition.  Releases of water from dams can strongly affect habitat 

conditions for fish and other aquatic organisms downstream (Freeman et al. 2001; Young et al. 

2011). These impacts that affect fish at the individual scale can be expressed at both the 

population and community scales. Our sampling spanned a longitudinal gradient from a site 

above Harris Dam to sites progressively downstream, allowing us to examine whether there are 

patterns in fish communities that are consistent with the effects of the dam. Over the course of 

several decades, a number of studies (see below) have quantified community structure and 
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response of particular fish populations across this same reach, allowing us to make some 

comparisons that span various temporal scales.  

 Our sampling found sunfishes and minnows to be the most common families of fish 

sampled in this part of the Tallapoosa River. While shifts in diversity from upstream to 

downstream were not dramatic, catostomids and centrarchids were dominant in catches above 

Harris Dam, similar to the findings of Travnichek and Maceina (1994) who conducted a pre-

Green Plan survey of the Tallapoosa River from its headwaters to the coastal plains. Overall 

values of H (i.e., species diversity) in their study were slightly higher in 1994 compared to our 

study (2019-2021) (3.53 compared to 3.07 respectively), though this change may be influenced 

by differences in sampling technique versus actual fish diversity differences. Overall trends in 

fish diversity upstream to downstream were similar between our findings and those of 

Travnichek and Maceina (1994), who found little evidence of river regulation effect on fish 

diversity. Catch rates of centrarchids remained high below the reservoir supporting the 

contention that generalist Lepomis species (as one important family member) are less affected by 

river regulation (Travnichek and Maceina 1995).  

Freeman et al. (2005) noted that the percentage of native darter and minnow species 

persisting in the regulated stretch of the Tallapoosa River was higher than that in similar 

stretches of the Coosa River and our data agree given that we found 16 total minnow species (14 

native) and 7 darter species. Higher catch rates of clupeids above the reservoir were likely due to 

the high connectivity between the reservoir and the Lee’s Bridge site. In addition, the abundance 

of clupeids upstream was likely linked to higher average percent by weight of fishes in the diets 

of Channel Catfish and Alabama Bass above the reservoir.  
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In a report to the Alabama Department of Conservation and Natural Resources, Irwin and 

Hornsby (1997) compared rotenone surveys conducted at Horseshoe Bend in 1951 and 1996 to 

assess the effects of river regulation on downstream fish assemblages. Differences in species 

composition in the rotenone studies suggested that the fish community at Horseshoe Bend had 

shifted from cyprinids and ictalurids to a community dominated by centrarchids (Irwin and 

Hornsby 1997). Our findings show that the relative contribution of centrarchids increased 

compared to the 1951 rotenone sample but decreased compared to the 1996 sample. The 

proportion of cyprinids and catostomids in our sample were higher than in the 1996 rotenone 

sample and the combined contribution of the two families was similar to the 1951 sample (Irwin 

and Hornsby 1997). Unfortunately, many of these trends may result from variation in sampling 

method (electrofishing versus rotenone), sampling frequency (bimonthly versus a single sample), 

and sampling season.  

 

Age and growth.  For Channel Catfish and Alabama Bass, body condition was higher in the 

tailrace than at sites further downstream.  While there are many factors that could contribute to 

this effect, cooler water temperatures in this area could certainly impact growth and potentially 

body condition (see objective 4 this study relative to Redbreast Sunfish). Higher Channel Catfish 

and Alabama Bass body condition in the tailrace could also be influenced by differences in diet 

at this site. While not statistically significant, Redbreast Sunfish body condition was similarly 

higher on average in the tailrace versus the downstream sites. There was no clear relationship 

between fish length and body condition for any species, indicating that even though fish 

collected from the tailrace were generally smaller/younger than at other sites, fish size was likely 

not responsible for higher body condition. Goar et al. (2013) demonstrated that early life stage 
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Redbreast Sunfish growth was highest at sites in the regulated stretch of the Tallapoosa River 

and hypothesized that this was likely due to lower densities at regulated sites. This is a plausible 

explanation for the centrarchid target species, but CPE for Channel Catfish in the tailrace was 

higher than at the further downstream sites. Based on this evidence, it appears that abundance 

and diet variation could be, in part, affecting the observed patterns of body condition in the 

tailrace. Analysis of the availability of items that fish consumed in the tailrace could be used in 

conjunction with their diets to determine if fish in the tailrace preferentially select crustaceans or 

if they are feeding in a non-selective manner. Jolley and Irwin (2011) suggested that tailwater 

habitats on the Coosa River provided better quality environments for growth and abundance of 

three catfish species – including Channel Catfish – supporting our observation of differences in 

Channel Catfish body condition among sites. Observed ranges of length and age were similar to 

the published distribution from the Coosa River making this a reasonable comparison (Jolley and 

Irwin 2011).  

 Previously published von Bertalanffy growth curve parameters are similar to our 

findings, indicating that a quality sample was collected (Colombo et al. 2008; Sammons and 

Maceina 2009; Sammons et al. 2013; Rider and Maceina 2015). Our calculation of site-specific 

parameters was limited by small sample sizes from certain sites and low abundances of fish in 

certain age-classes.  

 

Telemetry.  Overall movement of fish was very low, with most fish occupying a small stretch of 

river for the majority of the time they were detected in the array. Redeye Bass home range size 

was previously estimated by Knight et al. (2011) in tributaries of the Tallapoosa River, and they 

concluded that home range decreased with increased fish size. This supports our results given 
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that all or our tagged Tallapoosa Bass were at or near the maximum average size limit estimated 

with our von Bertalanffy model. It is important to note that the fish tagged in Knight et al. (2011) 

were far smaller (81-200 g) than the Tallapoosa Bass tagged in this study (380-400 g) and care 

must be taken when extrapolating outside of observed ranges. A more recent study by Earley and 

Sammons (2015) with Alabama Bass found similar results, stating that Alabama Bass remained 

within the 8 km river reach where they were tagged. The maximum movement detected by the 

acoustic array was for tag numbers 28688 and 28692, which both made maximum movements of 

only approximately 6.2 RKM. Based on the evidence in the literature combined with our 

telemetry data, it is clear that high flow from peaking hydropower operation is not displacing 

Tallapoosa or Alabama Bass downstream. Manual tracking data further support this claim as 

most fish were detected within a few hundred meters of where they were detected during the 

previous trip. By examining the manual tracking detections that occurred closest to the tailrace 

versus those further downstream, it appears that movement may increase with distance from the 

dam (although additional data would be required for such a conclusion). This could indicate that 

fish closer to the tailrace are confined to smaller pockets of suitable habitat. Further work 

comparing available habitat to finer scale positional location/movement is needed to elucidate 

such a pattern. 

 

Respirometry and Bioenergetics Modeling.   

Critical Swimming Speed.  Swimming performance is one of the most critical behaviors 

determining survival in aquatic organisms (Plaut 2001; Wolter and Arlinghaus 2004). The ability 

to move efficiently and cost effectively throughout the environment determines their success at 

prey capture, predator avoidance, reproduction, migration, and allows them to move from areas 
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with unfavorable conditions which all in turn affect individual fitness. Evolution acts upon this 

fitness and often selects for species with the best swimming performance for a specific habitat. 

However, to evaluate and compare swimming performance within and across species, a common 

metric must be used. Critical swimming speed has become the most used metric amongst 

ecologists. This measure lies within the prolonged swimming spectrum and is a calculated 

variable that is often used in the design of culverts and other passageways (Peake 2004). In 

addition to making comparisons across species, comparison of performance among populations 

within a species can reveal underlying differences between swimming abilities that can be 

genetic and/or environmental in origin.  

The first section of Objective 4 focused on measuring Ucrit of all the targeted species from 

the four study sites. The estimates were far ranging with the highest estimates being 5 times 

greater than the lowest estimates, and Alabama Bass performing better on average than either 

Channel Catfish or Redbreast Sunfish. The range in Ucrit measured for Alabama Bass and 

Tallapoosa Bass is similar to that of other black basses that have been studied (Hocutt 1973; 

Bunt et al. 1999; Peak 2008). While Alabama Bass collected from Horseshoe Bend swam 

significantly faster (in bl*s-1, or relative critical swimming speed) than Alabama Bass from other 

sites, the same absolute speeds were reached. It has been well established that absolute 

swimming speed increases with fish size (Wardle 1975; Beamish 1978; Videler 1993; Hammer 

1995; Domenici 2001; Wolter and Arlinghaus 2003). It is possible the lack of a significant 

relationship between size and speed in this study was an effect of swimming respirometer size 

(Tudorache et al. 2007) given that longer flumes may allow for some additional swimming 

behaviors such as bursting and gliding, although we feel that our flume size combined with the 

fish sizes we used allowed for relatively normal behaviors.  More likely it was a result of our 



-52- 
 

limited size range (27% of tested fish were 27.9-29.7 cm, 66% of tested fish were 31.1-39.0 cm 

tl) and sample size. Channel Catfish have been found to transition from sustained to prolonged 

swimming at 50 cm*s-1, with burst swimming behavior occurring at speeds over 110 cm*s-1 

which is similar to our findings (3 Channel Catfish swam between 100-127 cm*s-1 for less than 

two minutes). Critical swimming speed is often greater than prolonged speeds (speed maintained 

for 20 s – 200 min without fatigue) because the time frames being tested are relatively short 

allowing the fish to work longer before fatigue. Jones at el. (2008) measured maximum 

swimming speed (Umax) of Bluegill at multiple temperatures and found that Umax peaked before 

speed began to decline as aerobic performance was exceeded. At 22 C, similarly sized fish to 

those presented here obtained Umax of ~40 cm*s1 and continued to swim at speeds up to 50 cm*s-

1 before trials were halted. These results are below our measured Ucrit for Redbreast Sunfish, 

though the fish that Jones et al. (2008) used were from a cold-water lentic system. It is possible 

sunfishes in the Tallapoosa have higher basal metabolic rates and are capable of performing at 

higher levels. Fish collected from a lotic system such as the Tallapoosa River would also be 

expected to be better performers due to their constant exposure to flow. The river may lead to 

acclimation, where resident fish have improved swimming performance versus similar species 

and populations in lentic environments (Foster and Parsons 2007). More work is needed to 

compare Redbreast Sunfish with other Lepomis spp. within the Tallapoosa River to determine if 

the closely related species are equal performers when exposed to the same conditions.  

Furthermore, more samples expanding the complete size range of target species in the Tallapoosa 

River are needed to establish a Ucrit vs fish size relationship in order to predict Ucrit for these 

species in the system.  
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While all Ucrit trials were performed at 21 C, it is well established that swimming 

performance decreases with water temperature for temperate species (Fry and Hart 1948; Brett 

1967; Hocutt 1973; Parsons and Smiley 2003; Tudorache et al. 2007; Jones et al. 2008), 

suggesting that fish may not be capable of performing at these high speeds in cooler water 

temperatures. Furthermore, Ucrit declines with prolonged time spent swimming (Tudorache et al. 

2007). The fish in this study were tested at 30 min (bass and catfish) and 45 min (sunfish) time 

intervals. If fish are exposed to longer time intervals at the same velocity, it is likely their 

swimming performance will decrease. 

Based on the results of the HAT 3 HEC-RAS simulated flow model (Jason Moak, 

Kleinschmidt Group personal communication), the tailrace of Harris Dam may experience flows 

up to 98 cm*s-1 under single turbine generation. This velocity is nearly double the Ucrit measured 

for adult Redbreast Sunfish and ranges between 20-30 cm*s -1 faster than the Ucrit values 

recorded for the other species. However, there were 5 individuals (2 Alabama Bass, 3 Channel 

Catfish) which did reach Ucrit speeds over 100 cm*s-1 (100-127 cm*s-1) but were unable to 

maintain position and exhibited cheating behavior. Due to the high degree of cheating behavior, 

their Ucrit values were corrected to between 70 - 81 cm*s-. This suggests that fish are unable to 

maintain position in the open water column during single turbine generation without using burst 

swimming behaviors (maximal speed maintained for < 20 s) and must seek shelter when water 

velocity increases. Large fish were not often captured during community sampling in the tailrace. 

While this may be partially explained by the difference in sampling gear, it is also possible that 

larger fish find it harder to obtain shelter during generations and thus do not spend much time in 

the habitat. Smaller fish are able to seek shelter behind the bedrock projections, take advantage 

of the boundary layer along the river bottom, within the rip rap, and among the roots of 
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vegetation until pulses are completed and the tailrace returns to a slow water system. While flow 

was predicted to be high in the tailrace, further downstream at Horseshoe Bend, the flow under 

single turbine generation (after accounting for tributary inputs) is predicted to be 48 cm*s-1 

which is well within the capabilities of fish tested in this study. Earley and Sammons (2015) 

manually tracked Alabama Bass and redeye bass near Wadley, Alabama and found that during 

pulses these fish tended to move laterally into tributaries or along the bank of the river and then 

returned to the main channel once the pulse subsided, suggesting fish choose to seek shelter 

during these events. Measurements of the precise velocity that triggers movement to shelter and 

the types of shelter available would greatly inform strategies to manage and maintain these 

habitats.  

 

Standard Metabolic Rate.  Variation in standard metabolic rate can have significant implications 

for maximum growth, maximum performance, susceptibility to stress, and social interactions 

(cited in Chabot 2016) which means that it is extremely important ecologically. The rate is used 

to determine aerobic scope (Fry 1971; Whitledge et al. 2002; Rubio-Garcia et al. 2020), inform 

bioenergetics models, and compare populations exposed to different stimuli to determine sub-

lethal effects (Du et al. 2019; Ackerly and Esbaugh 2020). In order to measure SMR, fish 

activity must be reduced to zero and energetically demanding processes hindered. For this 

reason, fish often forgo feeding for at least 48 hours to ensure a post-absorptive state and thus 

eliminating digestion as an energetic cost. Fish that are reproductively active and in the process 

of creating or maintaining gametes are often eliminated or any energy diverted to reproduction 

must be incorporated. In this study, there was no effect of gamete production on SMR as 

indicated by the insignificance of the GSI. However, not all processes can be halted. There are 
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basic physiological processes which must continue in order to maintain homeostasis such as 

circulation, ventilation, and muscle tonnage (in order to keep the fish upright) (Chabot et al. 

2016). 

In this study SMR was measured in all target species at two temperatures (when sample 

size was sufficient) for use in the bioenergetics models, aerobic scope models, and to compare 

species from different sites above and below Harris Dam. There were no differences in SMR of 

fish collected above and below Harris Dam, suggesting there has not been a measurable shift in 

physiology between populations despite their physical separation. The SMR of Redbreast 

Sunfish was similar to that of Alabama Bass and Tallapoosa Bass at 21 C. These fish are often 

found in similar habitats and unlike Channel Catfish, they spend the majority of their time above 

the benthos. Generally, catfishes are more sedentary (Hunter et al 2010). It has been suggested 

that ambush predators (i.e. black basses) may maintain a minimum muscle tone so as to be ready 

to strike or attack should prey be located (Chabot 2016) which would increase the maintenance 

cost of those muscles and thus increase SMR. 

Our estimates of Redbreast Sunfish SMR are similar to those found in other studies of 

Lepomis spp.. Du et al. (2019) measured SMR in Bluegill and compared naïve fish to fish 

exposed to wastewater effluent. The naïve fish SMR was 87.04-91.2 mgO2*kg-1*h-1 for fish of 

similar length to those measured here. Rubio-Garcia et al. (2020) measured SMR in 

Pumpkinseed Lepomis gibbosus. Indeed, while not found in the Tallapoosa River, Pumpkinseed 

are even more closely related taxonomically to Redbreast Sunfish than in Bluegill. In that study, 

SMR was back calculated from a regression of AMR at speed to when activity was 0. Their 

model predicted for a 23g fish, SMR equals 105.8 mg O2*kg-1*h-1. Given our average SMR at 

21C (95.79 mg O2*kg-1*h-1), this suggests that these closely related species maintain some 
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physiological similarities and supports our use of Bluegill parameters in our Redbreast 

bioenergetics model. 

As with Redbreast Sunfish, there are no previously published SMR values for Alabama 

Bass or Tallapoosa Bass. However, other Micropterus spp. have been studied in great detail. One 

is the Smallmouth Bass  for whom standard metabolic rates have been estimated at 305 mg 

O2*kg-1*h-1 for a 71g fish and 146.66 mg O2*kg-1*h-1 for a 202 g fish (Whitledge et al. 2002, 

2003). However, Largemouth Bass Micropterus salmoides acclimated at 21 C (2.3 – 3.7 g) only 

had a respiration rate of 49.7 mgO2*kg-1*h-1 (Diaz et al 2007). White and Wahl (2020) 

determined 5.28 g Largemouth Bass acclimated to power cooling ponds had SMR of 184.2 

mgO2*kg-1*h-1 and 196.4 mgO2*kg-1*h-1 at 24 C and 30 C, respectively, though they did note that 

SMR seemed to be lower in fish acclimated to the warmer waters. Beyers et al (1999) reported 

the bass SMR most similar to the ones reported in this study. They estimated the physiological 

cost of a toxin by using bioenergetics modeling. Their reported SMR was 135 mgO2*kg-1*h-1 

across a size range of 30.6 – 103.8. Our mean value was 93.31 mgO2*kg-1*h-1. These previous 

studies are highly inconsistent in their estimates of black bass SMR. To resolve this lack of 

agreement and create models that adequately estimate the SMR of black basses in the Tallapoosa 

River, further measurements of respiration for these populations increasing both the range of size 

of fish and water temperature are needed.  

Channel Catfish bioenergetics models have largely been based on the respiration 

parameters reported by Andrews and Matsuda (1975). Unfortunately, due to limited sample size 

it is difficult to compare our SMR results with theirs and thus to determine if they are similar to 

what has been previously reported. The vast majority of work on Channel Catfish has been 

focused on lentic populations due to their popularity in aquaculture. More samples from lotic 
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systems are needed across a broad weight range to generate the needed SMR estimates required 

for a more complete model, although the sizes of Channel Catfish available in the Tallapoosa 

River limits can be larger than what will fit within our current intermittent flow respirometer. It 

may be possible to estimate SMR from AMR when water speed is equal to zero, however this 

approach would need to be validated by testing fish of the same size in the intermittent flow 

respirometer and the swimming respirometer (Norin and Clark 2016).  

None of our target species demonstrated the predicted and well-established trend of 

decreasing SMR with increasing fish weight (Winberg 1960; Brett and Groves 1979; 

Peters 1983; Clarke and Johnston 1999;  Bokma 2004; Glazier 2005; White et al. 2006). While 

similar species have been reported to follow this trend, we likely require inclusion of a wider 

range of fish sizes before we can show such an effect. Our results are heavily weighted by small 

individuals with few large, adult fish. This was in part due to limitations in test chamber size and 

availability of fish from the river. As we work to expand our capabilities to incorporate larger 

fish within all target species, we can better evaluate the full influence of weight on SMR. This is 

important for our bioenergetics modeling efforts as well, given that the model calculates weight-

dependent parameters.  

Temperature did have the expected effect on SMR, dramatically reducing it by more than 

half in Redbreast Sunfish, Alabama Bass, and Tallapoosa Bass. The largest change was for 

Redbreast Sunfish, which may be a function of their surface area to volume ratio. The sunfishes 

are laterally compressed and have a larger surface area across which water can wick energy 

(heat) away from the body, which may keep them colder than the black basses. These lower 

respiration rates are what we expect fish experience on average during winter temperatures (see 

objective 2). However, there are days when temperature does drop below 10 C and because these 

https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf50
https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf8
https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf32
https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf11
https://www.journals.uchicago.edu/doi/full/10.1086/673727#rf48
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fish are ectotherms, we can expect MO2 (and not just SMR) to decrease even further. Once MO2 

decreases to basal metabolic rate (the absolute minimum rate necessary to sustain life), fish may 

enter a torpor state where they do not move, feed, or respond to stimuli (Moran et al. 2018; 

Ultsch 1989). While 3 of our target species were tested at 10 C and 4 target species were tested at 

21 C, more fish should be tested at higher temperatures to determine the optimal and lethal 

temperatures for these fish which has yet to be completed (two of the species have only recently 

been defined and thus are lacking in life history information, and even much of the information 

for Channel Catfish has come from lentic versus lotic habitats; see also results from Objective 1). 

 

Active Metabolic Rate.  The results of this study show all four target species to have similar 

MMR and AMR increases with increased swimming speed. This is an expected trend that has 

been observed before (Tudorache et al 2008; Rubio-Gracia 2020). However, most fish in this 

study showed a decrease in AMR as swimming speed rose from its lowest value (0.5 bl*s-1) to 1 

bl*s-1 before exceeding 1 bl*s-1. It is likely fish were being forced to actively ventilate at 0.5 

bl*s-1 whereas at higher speeds they were able to passively, or ram, ventilate which is much a 

much more efficient mode of respiration (Roberts 1975). The model predicting AMR from 

relative swimming speed suggests that centrarchids are increasing AMR at the same rate with 

swimming speed, while Channel Catfish have a much more rapid increase in AMR with 

swimming speed. Channel Catfish also had the lowest SMR of our target species, and their life 

history suggests they are more sedentary than Centrarchids, often using their pectoral fins to 

anchor themselves along the bottom of the river where they can scavenge for food. While there 

are no other studies on Ucrit and AMR for Redbreast Sunfish, a study has been done on Bluegill. 

Currier et al 2020 found oxygen consumption increased with swimming speed between 1.5 and 



-59- 
 

3.0 bl*s-1. However, while the SMR rates for Bluegill and Redbreast Sunfish were similar in the 

before mentioned studies, the AMR of the two species do not match. On average at 2.0 bl*s-1, 

Currier et al (2020) measured an AMR of ~290 mgO2*kg-1*h-1 at 2.0 bl*s-1 while in this study 

Redbreast Sunfish had an average AMR of ~197 mgO2*kg-1*h-1 at 2.0 bl*s-1. The Bluegill in 

Currier et al (2020) paper were obtained from a fish farm and thus were raised in a lentic habitat. 

It is possible the Redbreast Sunfish collected from a lotic habitat were trained to swim against 

high flows and thus had better conditioned muscles and required less oxygen to meet metabolic 

demand. Such a phenomenon has been documented in laboratory settings (Davison 1997). 

It is often assumed that Ucrit represents the time when maximal oxygen uptake occurs 

(Tudorache et al. 2008) and thus would be when AMR is predicted to peak. Interestingly, this 

was the case in our study. Most fish reached their MMR within ± 1 SD of average Ucrit for their 

species. Fish that continued swimming beyond their MMR engaged in excessive cheating 

behavior and left the cheating position to perform a burst and glide maneuver. Burst and glide 

movements use white muscle which only contracts for < 20 s before relaxing. This type of 

swimming behavior cannot be maintained or repeated indefinitely and ultimately results in the 

complete fatigue of the fish. While this behavior is commonly seen in swimming respirometers, 

it is not likely to happen in the wild, though some cases do exist. Such fatigue in the wild has 

been seen in spawning run salmon when the fish use too much of their energy store before 

reaching the spawning ground and do not have enough energy to traverse waterfalls and other 

high flow, high turbulence environments (Crossin et al. 2008). However, in most cases fish will 

seek shelter behind some object which obstructs flow before they are fatigued. More work is 

needed to identify at what speeds fish choose to find refuge and how they identify refuge. By 

seeking refuge, fish can then recover from any incurred oxygen debt.  
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The energetic cost of swimming consumes a large portion of the fish energy budget, with 

some estimates being as high as 40% of total energy being used for movement (Ohlberger et al. 

2005). The ability to quickly mobilize energy and oxygen to increase swimming speed depends 

upon fish having excess energy available. This excess is represented by the Scope for Activity 

(SA) which is calculated based on SMR and MMR at any given temperature and speed.  In some 

cases, individual fish had an AMR below average SMR for the species, likely resulting from a 

size bias. Fish used for swimming respirometry were larger than those used for static 

respirometry which should be kept in mind, although previous studies have described the 

phenomenon of constant metabolic rates equivalent to SMR at low speeds (Forstner and Wieser 

1990; Ohlberger et al 2007).  Redbreast Sunfish had the highest SA (104 mg O2*kg-1h-1) 

followed by Channel Catfish SCA (92.74 mg O2*kg-1h-1). Surprisingly, Alabama Bass had the 

most limited SA (70 mg O2*kg-1h-1), suggesting that they are the least likely fish of the target 

species to be able to compensate for environmental changes. It is believed SA scales with 

temperature in adult fish with the MMR increasing at a greater pace than SMR (Tirsgarrd et al. 

2015.). Warmer temperatures increase both SMR and MMR until a thermal optimum is achieved, 

beyond which both decrease steeply until the fish fatigues or dies.  

 

Water Exchange.  The final experiment conducted was the water exchange which was developed 

in order to model the effects of cool-water release and rapidly increasing water velocity on fish 

swimming performance and AMR. The most dramatic change in before and after AMR occurred 

when only cool water was introduced by water velocity remained constant at 0.5*Ucrit. Active 

metabolic rate decreased as predicted due to the temperature dependence of metabolic rate. 

However, there was no large change in AMR when both cool water and a higher water velocity 
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were introduced suggesting the effort of swimming generated enough work to maintain an 

elevated AMR despite the lowered temperature. Indeed, when only water velocity was increased, 

AMR increased as temperature did not alter and thus only increased activity was influencing 

AMR as in the Ucrit trials. This together suggest that when fish are only exposed to changes in 

temperature or only changes in water velocity, they behave as expected. However, when both a 

cool water change (which should lower AMR) and an increased water velocity (which should 

raise AMR), the two cancel out, at least within the range of temperature and speed used in this 

study. The increased effort, or work, exerted by the fish to maintain position in the swimming 

respirometer generated enough oxygen demand to compensate for the decreased temperature. 

However, it is likely the fish were working harder at that water velocity than they would under 

warmer conditions which may inadvertently lower their SA.  

 

Bioenergetics modeling.  Clearly model predictions of Channel Catfish respiration rate based on 

the model developed by Blanc and Margraf (2002) did not match our observations.  Given that 

our work was conducted using fish from a lotic system, while Blanc and Margraf (2002) 

generated their model parameters using fish taken from aquaculture ponds (Andrews and 

Matsuda 1975), the source of the fish is the likely reason for the disagreement. New parameters 

for respiration rate for riverine populations of Channel Catfish will need to be derived 

independently to be able to fully and more accurately model their growth and respiration rates. 

Modeling growth and respiration rates of Redbreast Sunfish under temperature conditions 

experienced both in the Harris Dam tailrace and further downstream at Horseshoe Bend, suggests 

that water temperatures at the Horseshoe Bend exceeds the optimal growth temperature for 

Redbreast Sunfish. This result is consistent with previous simulations by Martin (2008) using the 
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unmodified Bluegill bioenergetics model in which he demonstrated greater periods of predicted 

negative growth for Redbreast Sunfish in Saugahatchee Creek versus in the Tallapoosa River at 

Wadley.  In his simulations, Saugahatchee Creek temperatures were consistently greater than 30 

C during summer, while temperatures in the Tallapoosa River were less often this warm.  The 

cool water releases in the tailrace creates better average temperature conditions for growth of 

Redbreast Sunfish during the late summer versus in sections that are further downstream.  The 

higher P-value estimates for fish further downstream similarly reflect these increased respiration 

costs.  The average P-values of Redbreast Sunfish estimated for fish in both the tailrace and at 

Horseshoe Bend were relatively low (less than 0.45, on a scale from 0-1), suggesting a 

significant potential for increased growth. Increased available forage or greater time available for 

foraging (i.e. higher proportion of their potential maximum consumption rate) could lead to 

increased growth.  To fully explore this potential using a bioenergetics modeling approach, 

specific consumption parameters for Redbreast Sunfish (versus borrowing parameters from 

another related species) would need to be developed using laboratory-based, controlled feeding 

studies. 

  The effect of simulated hydropower generation on Redbreast Sunfish specific growth was 

limited to downstream conditions.  Upstream (i.e., in the tailrace) water speed during generation 

exceeds the prolonged swimming capability of Redbreast Sunfish (as quantified earlier in this 

report), suggesting that these fish must seek refuge from the flow during these events if they are 

to remain in the area.  Altering the activity parameter and water temperature for 3, 1-hour 

generation periods resulted in slight increases in growth for age-1 fish, which was consistent 

with an effect of reducing water temperature.  For older fish, the increased respiration cost of 

swimming faster exceeded the reduction of respiration due to decreased water temperature, 



-63- 
 

resulting in a net greater weight loss than that experienced by age-1fish.  It is clear from our 

simulations across the range of temperatures at the tailrace and at Horseshoe Bend in summer 

that the impact of increased activity on respiration and therefore growth potential caused by 

increased flow rates will be greatest during the warmest periods.  While the percent weight 

changes indicated from our simulations appear very small, it is important to note that these 

effects were over a single day and changes in growth have a multiplicative impact over longer 

periods. All of these simulations are based on the assumption that the fish do not seek refuge 

from the flow.  Characterizing behavioral responses (e.g., seeking flow refuge, changing 

foraging behavior patterns, etc.) to increased flow especially during the warmest water 

conditions would allow better application of the bioenergetics modeling approach to conditions 

that fish actually experience during increased periods of increased flow, whether that comes from 

generation or rainfall events. 

Our inability to fully characterize the bioenergetics models for these species, does limit 

the conclusions we can draw.  Clearly, further data collection extending both the sizes of fish and 

temperatures tested would allow better characterization of the physiological parameters needed 

for bioenergetics modeling.   

 

Summary and Recommendations.  

• If detailed information on fish temperature thresholds is needed for future management of 

this system, testing of fish from this system in controlled laboratory setting may be 

required.   

• Analysis of the historical temperature data supports that variation has been similar during 

pre- versus post-Green Plan periods.  
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• Relative weight and body condition were not compromised in the tailrace relative to 

downstream sites for the target species. 

• To our knowledge these data represent the first comprehensive sampling effort of the 

tailrace fish community.  With these data species diversity and richness varied little 

among sites, although the most common species varied by site and season. 

• Results of our laboratory swimming performance trials suggest that high flow rates 

including that from hydroelectric peaking generation can exceed the prolonged 

swimming capability of our target species.  Riverine species are well-adapted for survival 

in systems with variable flow rates seeking refuge when necessary to avoid being swept 

downstream or excessive energy loss due to exertion. This result highlights the 

importance of further extending our approach to a broader array of species. In addition 

fine scale tracking in field conditions or experimentally testing the behavioral responses 

to increased flow for species of differing body size and vagility combined with 

simulation studies can be used to identify and maintain or even enhance refuge habitats.  

• Bioenergetic simulations and patterns of respirometry suggest that temperature and the 

interaction of temperature and flow can significantly influence the growth conditions for 

fishes in the Tallapoosa River.  Cooler water on average in the tailrace appears to 

improve growth conditions for Redbreast Sunfish.  It is uncertain, however, how these 

cooler temperatures might influence sustained swimming performance. 

• Given the lack of information for species beyond our target species, particularly non-

game species, similar work with those species may be warranted including population 

metrics and physiological/performance parameters.   
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Table 1.1.  Temperature information for Channel Catfish obtained from the published literature and unpublished grey literature 
publications.   
 

thermal minima optimal range preferred 
temperatures 

spawning/hatching thermal 
maxima 

 
Reference(s) 

<0 C     http://www.fao.org/fishery/affris/specie
s-profiles/channel-catfish/channel-
catfish-home/en/ 

2.7-9.8 (depends on 
acclimation) 

    Currie et al. 1998 

6.1-6.6 C (w/diel 
temp fluctuations) 

    Currie et al. 2004 

 10-32 C 
(distribution) 

   https://www.fishbase.se/summary/290 

 24-30 C    http://www.fao.org/fishery/affris/specie
s-profiles/channel-catfish/channel-
catfish-home/en/ 

 26.6-29.4 C    Bulow 1967;  
Shrable et al. 1969;  
Chen 1976 

 26-29 C    McMahon and Terrell 1982 
  18.9-30.5 C 

(depends on 
acclimation) 

  Cherry et al. 1975 

  25.2-30.5 C   Coutant 1977;  
Reutter and Herdendorf 1976;  
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  18-31 C 
(depends on 
acclimation) 

  Mathur et al. 1981 

   20 C  Marzolf 1957;  
Pflieger 1975 

   21 C  McMahon and Terrell 1982 
   23-30 C  Welborn 1988 
   21-29 C  Small and Bates 2001 
   24-30 C  Lang et al. 2003 
    38 C http://www.fao.org/fishery/affris/specie

s-profiles/channel-catfish/channel-
catfish-home/en/ 

    36.6-37.8 C 
(depends on 
acclimation) 

Allen and Strawn 1968 

    38 C Reutter and Herdendorf 1976 
    34.5-41 C 

(depends on 
acclimation) 

Cheetham et al. 1976 

    33.5 C McMahon and Terrell 1982 
    38 C Watenpaugh et al. 1985 
    35 C Eaton and Scheller 1996 
    31.32-33.31 C Lutterschmidt and Hutchison 1997 
    30.9-42.1 C 

(depends on 
acclimation) 

Bennett et al. 1998 

    36.4-40.3 C 
(depends on 
acclimation) 

Currie et al. 1998 

      
      
    38.5-39.6 Currie et al. 2004 
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    38.6-40.3 Stewart and Allen 2014 
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Table 1.2.  Temperature information for Redbreast Sunfish obtained from the published literature and unpublished grey literature 
publications.   
 

thermal minima optimal 
range 

preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

schooled @ 5-10 C 
  

16-21 C 
 

Boschung and Mayden 2004 
<15 C (decreased 

growth) 
25-30 C 

  
33-35 C Aho et al. 1986 

 
4-22 C  

(distribution) 

   
Froese and Casal 2017 

  
18-32 

(dependent 
on 

acclimation) 

  
Mathur et al. 1981 

  
27-29 C 

  
Aho et al. 1986;  
Beauchere et al. 2014;  

   20-27.8 C  Breeder and Nigrelli 1935 
   21.1-23.9 C  Shannon 1966    

21.6-25.5 C 
 

Davis 1971 
   22.2-24.4 C  Sandow et al. 1974    

16.8-25.6 C 
 

Bass and Hitt 1974 
   23 C  Levine et al. 1986 
   20-27.5 C  Lukas and Orth 1993    

20 C 
 

Gatreau and Curry 2012     
35-41 C Clugston 1973     

39 C Woolcott 1974     
33-35 C Siler 1975 
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Table 1.3.  Temperature information for Alabama Bass/Spotted Bass obtained from the published literature and unpublished grey 
literature publications.   
 
Alabama Bass:  
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   20.6 C  
(eggs first 
observed) 

 Smitherman and Ramsey 1972 

   20.6 C  
(first spawn) 

 Smitherman and Ramsey 1972 

   13-16 C  Greene 1995;  
Rider and Maceina 2015 

 
Spotted Bass: 
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

<10 C     McMahon et al. 1984 
  22.5-27 C   Gammon 1973 
  16.9-32.1 C 

(depends on 
acclimation 

to falling 
temps) 

  Cherry et al. 1975 

  24 C   Coutant 1975 
  24.4-32.5 C   Coutant 1977;  
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  24.8-31.4 C 
(depends on 
acclimation 

to rising 
temps) 

  Cherry et al. 1977 

      
   14-23 C  Ryan et al. 1970;  

Smitherman and Ramsey 1972;  
Gilbert 1973;  
Olmstead 1974;  
Sammons et al. 1999;  
Churchill and Bettoli 2015 

   16.5-20.6 C  Sammons et al. 1999 
   23.3 C (eggs first 

observed) 
 Smitherman and Ramsey 1972 

   13.9-23.3 C  Vogele 1975 
    13-23 C  Boschung and Mayden 2004 
    36 C Cherry et al. 1977 
    34 C McMahon et al. 1984 
    30.9 C Eaton and Scheller 1996 
    30.76-34.22 C Lutterschmidt and Hutchison 1997 
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Table 1.4.  Temperature information for Tallapoosa Bass/Redeye Bass/Shoal Bass obtained from the published literature and 
unpublished grey literature publications.   
 
Tallapoosa Bass - **NO PUBLISHED DATA AVAILABLE** 
 
 
Redeye Bass: 
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   16.6-20.5 C  Parsons 1954 
   21.1-22.8 C  Smitherman and Ramsey 1972 
   18-20 C  Hurst et al. 1975 
   17-21 C  Moyle 2002;  

Boschung and Mayden 2004 
   16.7-20 C  https://www.dnr.sc.gov/fish/species/red

eyebass.html 
   21 C  Boschung and Mayden 2004 

 
 
 
Shoal Bass:  
 

thermal 
minima 

optimal range preferred 
temperatures 

spawning/ 
hatching 

thermal 
maxima 

 
Reference(s) 

   15-22 C (hatching)  Sammons et al. 2015 
   17-24 C  Boschung and Mayden 2004 
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Table 2.1. The proportion of temperature fluctuations that was less than the indicated temperature limit, ranging from 2 C to >12 C (in 
2 degree C increments) for the tailrace, Malone, and Wadley sites.  Missing values are the result of insufficient data.  
 
 

 
 
 
 

 

Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP Pre GP Post GP
Heflin 0.97 0.005 0.0006
Tailrace 0.99 0.01
Malone 0.99 0.98 0.0052 0.011 0.00048 0.0013 0.000097 0.000038 0 0 0.00019 0.000038
Wadley 0.97 0.99 0.019 0.011 0.0061 0.0013 0.0014 0.000039 0.00019 0 0.00039 0.000039
Heflin 0.99 0.0057 0.0006
Tailrace 0.98 0.019
Malone 0.97 0.99 0.018 0.0066 0.0021 0.00087 0.00023 0.00011
Wadley 0.98 0.99 0.019 0.0066 0.0021 0.00087 0.00023 0.00011
Heflin 0.97 0.0058 0.0035 0.0018 0.004
Tailrace 0.99 0.0034
Malone 0.98 0.98 0.011 0.011 0.0011 0.0011 0.00036 0.00036 0 0 0.00053 0.00053
Wadley 0.97 0.99 0.02 0.019 0.0061 0.0013 0.0014 0.00049 0.00019 0.00022 0.00039 0.000055
Heflin 0.97 0.01 0.004 0.002 0.0024 0.001
Tailrace
Malone 0.98 0.013
Wadley

12+ C

Spring

Summer

Fall

Winter

Site      
2 C 4 C 6 C 8 C 10 C
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Table 3.1. Scientific names, common names, and species abbreviations used in this report. 
 

Scientific Name Common Name Abbreviation 
Amia calva Bowfin BOWF 

Alosa aestivalis Blueback Herring BBHR 
Alosa chrysochloris Skipjack Herring SKJH 

Dorosoma cepedianum Gizzard Shad GIZS 
Dorosoma petenense Threadfin Shad THSH 

Campostoma oligolepis Largescale Stoneroller LSSR 
Cyprinella callistia Alabama Shiner ALSH 
Cyprinella gibbsi Tallapoosa Shiner TPSH 

Cyprinella venusta Blacktail Shiner BTSH 
Cyprinus carpio Common Carp CCAR 

Ctenopharyngodon idella Grass Carp GCAR 
Luxilus chrysocephalus Striped Shiner STSH 

Luxilus zonistius Bandfin Shiner BAFS 
Lythrurus bellus Pretty Shiner PRSH 

Notemigonus crysoleucas Golden Shiner GLDA 
Notropis baileyi Rough Shiner RSHN 
Notropis stilbius Silverstripe Shinner SPSH 
Notropis texanus Weed Shiner WESH 

Notropis xaenocephalus Coosa Shiner COOS 
Pimephales vigilax Bullhead Minnow BUMN 

Semotilus thoreauianus Dixie Chub DXCB 
Hypentelium nigricans Alabama Hogsucker AHOG 
Minytrema melanops Spotted Sucker SPSR 

Moxostoma carinatum River Redhorse RVRH 
Moxostoma duquesnei Black Redhorse BREH 
Moxostoma poecilurum Blacktail Redhorse BTRH 

Ameiurus brunneus Snail Bullhead SNBL 
Ameiurus melas Black Bullhead BLBH 
Ameiurus natalis Yellow Bullhead YBUL 

Ameiurus nebulosus Brown Bullhead BRBH 
Ictalurus furcatus Blue Catfish BCAT 

Ictalurus punctatus Channel Catfish CCAT 
Noturus funebris Black Madtom BLMT 

Noturus leptacanthus Speckled Madtom SPMT 
Pylodictis olivaris Flathead Catfish FCAT 
Fundulus olicaceus Blackspotted Topminnow BLTM 
Morone chrysops White Bass WHBA 
Morone saxatilis Striped Bass STBA 
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Ambloplites ariommus Shadow Bass SHBA 
Lepomis auritus Redbreast Sunfish RBSF 

Lepomis cyanellus Green Sunfish GSUN 
Lepomis gulosus Warmouth WARM 

Lepomis macrochirus Bluegill BLGL 
Lepomis microlophus Redear Sunfish REAR 

Lepomis spp. Bluegill X Green Sunfish BGGN 
Lepomis spp.  Hybrid Redbreast RBSX 

Micropterus henshalli Alabama Bass ALAB 
Micropterus tallapoosae Tallapoosa Bass TPBA 

Pomoxis annularis White Crappie WHCP 
Pomoxis nigromaculatus Black Crappie BLCP 

Etheostoma chuckwachatte Lipstick Darter LIPD 
Etheostoma stigmaeum Speckled Darter SPDR 
Etheostoma tallapoosae Tallapoosa Darter TPDA 

Perca flavescens Yellow Perch YPER 
Percina kathae Mobile Logperch MLOG 

Percina palmaris Bronze Darter BRDT 
Percina smithvanizi Muscadine Darter MBDT 
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Table 3.2. Total number of fish species, families, and biodiversity indices for four sites on the 
Tallapoosa River, Alabama. Sites are: LB = Lee's Bridge, TR = tailrace, WD = Wadley, HB = 
Horseshoe Bend.  
 
 

Site 
Total 

Species Total Families Shannon's H 
LB 39 9 2.80 
TR 38 7 2.59 
WD 35 7 2.88 
HB 33 7 2.49 
All 55 9 3.06 
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Table 3.3. Frequency and catch-per-effort (fish/hr) by season and overall for fish collected from the Tallapoosa River, Alabama. 
Species are as defined in Table 3.1. 

 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
BOWF 0 4 1 2 7 0 0.26 0.13 0.13 0.15 
BBHR 0 2 0 0 2 0 0.13 0 0 0.04 
GIZS 0 15 11 33 59 0 0.98 1.38 2.06 1.3 
SKJH 0 1 0 0 1 0 0.07 0 0 0.02 
THSH 49 13 1 2 65 8.17 0.85 0.13 0.13 1.43 
ALSH 82 50 20 86 238 13.67 3.26 2.5 5.38 5.25 
BAFS 0 0 0 2 2 0 0 0 0.13 0.04 
BTSH 105 131 62 115 413 17.5 8.53 7.75 7.19 9.11 
BUMN 0 19 1 32 52 0 1.24 0.13 2 1.15 
CCAR 2 15 19 29 65 0.33 0.98 2.38 1.81 1.43 
COOS 1 20 33 24 78 0.17 1.3 4.13 1.5 1.72 
DXCB 11 0 0 0 11 1.83 0 0 0 0.24 
GCAR 0 0 1 0 1 0 0 0.13 0 0.02 
GLDA 0 1 0 0 1 0 0.07 0 0 0.02 
LSSR 30 21 8 59 118 5 1.37 1 3.69 2.6 
PRSH 0 0 3 0 3 0 0 0.38 0 0.07 
RSHN 0 1 0 0 1 0 0.07 0 0 0.02 
SPSH 67 208 0 32 307 11.17 13.55 0 2 6.77 
STSH 7 3 0 1 11 1.17 0.2 0 0.06 0.24 
TPSH 1 2 2 8 13 0.17 0.13 0.25 0.5 0.29 
WESH 0 4 1 5 10 0 0.26 0.13 0.31 0.22 
AHOG 31 24 26 64 145 5.17 1.56 3.25 4 3.2 
BREH 9 20 10 21 60 1.5 1.3 1.25 1.31 1.32 
BTRH 53 124 81 232 490 8.83 8.08 10.13 14.5 10.8 
RVRH 0 0 0 3 3 0 0 0 0.19 0.07 
SPSR 6 0 3 33 42 1 0 0.38 2.06 0.93 
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BCAT 1 14 9 12 36 0.17 0.91 1.13 0.75 0.79 
BLBH 0 1 0 0 1 0 0.07 0 0 0.02 
BLMT 0 0 0 3 3 0 0 0 0.19 0.07 
BRBH 1 1 1 0 3 0.17 0.07 0.13 0 0.07 
CCAT 10 39 37 88 174 1.67 2.54 4.63 5.5 3.84 
FCAT 0 3 17 11 31 0 0.2 2.13 0.69 0.68 
SNBL 0 0 3 5 8 0 0 0.38 0.31 0.18 
SPMT 0 0 1 2 3 0 0 0.13 0.13 0.07 
YBUL 7 15 5 34 61 1.17 0.98 0.63 2.13 1.35 
BLTM 7 9 3 3 22 1.17 0.59 0.38 0.19 0.49 
STBA 0 6 0 1 7 0 0.39 0 0.06 0.15 
WHBA 0 4 0 0 4 0 0.26 0 0 0.09 
ALAB 52 138 138 237 565 8.67 8.99 17.25 14.81 12.46 
BGGN 1 4 0 0 5 0.17 0.26 0 0 0.11 
BLCP 0 31 4 7 42 0 2.02 0.5 0.44 0.93 
BLGL 69 339 109 330 847 11.5 22.08 13.63 20.63 18.68 
GSUN 8 28 10 6 52 1.33 1.82 1.25 0.38 1.15 
RBSF 26 107 109 179 421 4.33 6.97 13.63 11.19 9.28 
RBSX 0 2 5 0 7 0 0.13 0.63 0 0.15 
REAR 2 16 11 30 59 0.33 1.04 1.38 1.88 1.3 
SHBA 16 62 9 59 146 2.67 4.04 1.13 3.69 3.22 
TPBA 15 18 16 21 70 2.5 1.17 2 1.31 1.54 
WARM 1 2 0 2 5 0.17 0.13 0 0.13 0.11 
WHCP 0 3 1 7 11 0 0.2 0.13 0.44 0.24 
BRDT 18 124 62 122 326 3 8.08 7.75 7.63 7.19 
LIPD 2 28 43 33 106 0.33 1.82 5.38 2.06 2.34 
MBDT 20 8 18 66 112 3.33 0.52 2.25 4.13 2.47 
MLOG 4 41 18 19 82 0.67 2.67 2.25 1.19 1.81 
SPDR 0 4 6 15 25 0 0.26 0.75 0.94 0.55 
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TPDA 0 4 0 2 6 0 0.26 0 0.13 0.13 
YPER 0 0 0 1 1 0 0 0 0.06 0.02 
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Table 3.4. Frequency and catch-per-effort (fish/h) by site and overall for fish collected from the Tallapoosa River, Alabama. Sites are: 
LB = Lee's Bridge, TR = tailrace, WD = Wadley, HB = Horseshoe Bend. Species are as defined in Table 3.1. 

 LB TR WD HB All LB CPE TR CPE WD CPE HB CPE CPE 
BOWF 7 0 0 0 7 0.78 0 0 0 0.15 
BBHR 0 0 0 2 2 0 0 0 0.17 0.04 
GIZS 52 0 1 6 59 5.78 0 0.1 0.5 1.3 
SKJH 0 0 0 1 1 0 0 0 0.08 0.02 
THSH 6 0 26 33 65 0.67 0 2.48 2.75 1.43 
ALSH 0 136 86 16 238 0 9.82 8.19 1.33 5.25 
BAFS 0 2 0 0 2 0 0.14 0 0 0.04 
BTSH 62 51 123 177 413 6.89 3.68 11.71 14.75 9.11 
BUMN 52 0 0 0 52 5.78 0 0 0 1.15 
CCAR 36 5 16 8 65 4 0.36 1.52 0.67 1.43 
COOS 28 13 33 4 78 3.11 0.94 3.14 0.33 1.72 
DXCB 0 11 0 0 11 0 0.79 0 0 0.24 
GCAR 1 0 0 0 1 0.11 0 0 0 0.02 
GLDA 0 0 0 1 1 0 0 0 0.08 0.02 
LSSR 1 70 47 0 118 0.11 5.05 4.48 0 2.6 
PRSH 3 0 0 0 3 0.33 0 0 0 0.07 
RSHN 0 1 0 0 1 0 0.07 0 0 0.02 
SPSH 10 0 108 189 307 1.11 0 10.29 15.75 6.77 
STSH 0 8 3 0 11 0 0.58 0.29 0 0.24 
TPSH 3 1 9 0 13 0.33 0.07 0.86 0 0.29 
WESH 6 4 0 0 10 0.67 0.29 0 0 0.22 
AHOG 4 19 110 12 145 0.44 1.37 10.48 1 3.2 
BREH 4 0 22 34 60 0.44 0 2.1 2.83 1.32 
BTRH 171 8 183 128 490 19 0.58 17.43 10.67 10.8 
RVRH 3 0 0 0 3 0.33 0 0 0 0.07 
SPSR 7 2 28 5 42 0.78 0.14 2.67 0.42 0.93 
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BCAT 29 0 0 7 36 3.22 0 0 0.58 0.79 
BLBH 0 0 0 1 1 0 0 0 0.08 0.02 
BLMT 0 3 0 0 3 0 0.22 0 0 0.07 
BRBH 0 2 1 0 3 0 0.14 0.1 0 0.07 
CCAT 51 59 19 45 174 5.67 4.26 1.81 3.75 3.84 
FCAT 23 1 0 7 31 2.56 0.07 0 0.58 0.68 
SNBL 0 8 0 0 8 0 0.58 0 0 0.18 
SPMT 0 0 3 0 3 0 0 0.29 0 0.07 
YBUL 1 57 1 2 61 0.11 4.12 0.1 0.17 1.35 
BLTM 1 7 5 9 22 0.11 0.51 0.48 0.75 0.49 
STBA 6 1 0 0 7 0.67 0.07 0 0 0.15 
WHBA 4 0 0 0 4 0.44 0 0 0 0.09 
ALAB 66 82 212 205 565 7.33 5.92 20.19 17.08 12.46 
BGGN 0 3 1 1 5 0 0.22 0.1 0.08 0.11 
BLCP 23 6 6 7 42 2.56 0.43 0.57 0.58 0.93 
BLGL 149 490 121 87 847 16.56 35.38 11.52 7.25 18.68 
GSUN 0 43 6 3 52 0 3.1 0.57 0.25 1.15 
RBSF 25 56 138 202 421 2.78 4.04 13.14 16.83 9.28 
RBSX 0 0 6 1 7 0 0 0.57 0.08 0.15 
REAR 42 3 4 10 59 4.67 0.22 0.38 0.83 1.3 
SHBA 2 92 20 32 146 0.22 6.64 1.9 2.67 3.22 
TPBA 2 3 21 44 70 0.22 0.22 2 3.67 1.54 
WARM 1 1 1 2 5 0.11 0.07 0.1 0.17 0.11 
WHCP 5 1 5 0 11 0.56 0.07 0.48 0 0.24 
BRDT 1 185 122 18 326 0.11 13.36 11.62 1.5 7.19 
LIPD 0 86 18 2 106 0 6.21 1.71 0.17 2.34 
MBDT 4 69 38 1 112 0.44 4.98 3.62 0.08 2.47 
MLOG 13 51 15 3 82 1.44 3.68 1.43 0.25 1.81 
SPDR 1 1 23 0 25 0.11 0.07 2.19 0 0.55 
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TPDA 0 2 4 0 6 0 0.14 0.38 0 0.13 
YPER 1 0 0 0 1 0.11 0 0 0 0.02 
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Figure 3.5. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Lee's Bridge site on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 

 Spring Summer Fall All Spring CPE Summer CPE Fall CPE CPE 
BOWF 4 1 2 7 1.33 0.5 0.5 0.78 
GIZS 15 10 27 52 5 5 6.75 5.78 
THSH 4 1 1 6 1.33 0.5 0.25 0.67 
BTSH 14 17 31 62 4.67 8.5 7.75 6.89 
BUMN 19 1 32 52 6.33 0.5 8 5.78 
CCAR 4 14 18 36 1.33 7 4.5 4 
COOS 17 0 11 28 5.67 0 2.75 3.11 
GCAR 0 1 0 1 0 0.5 0 0.11 
LSSR 0 0 1 1 0 0 0.25 0.11 
PRSH 0 3 0 3 0 1.5 0 0.33 
SPSH 8 0 2 10 2.67 0 0.5 1.11 
WESH 0 1 5 6 0 0.5 1.25 0.67 
AHOG 2 1 1 4 0.67 0.5 0.25 0.44 
BREH 2 2 0 4 0.67 1 0 0.44 
BTRH 23 27 121 171 7.67 13.5 30.25 19 
RVRH 0 0 3 3 0 0 0.75 0.33 
SPSR 0 1 6 7 0 0.5 1.5 0.78 
BCAT 14 7 8 29 4.67 3.5 2 3.22 
CCAT 15 11 25 51 5 5.5 6.25 5.67 
FCAT 1 13 9 23 0.33 6.5 2.25 2.56 
YBUL 1 0 0 1 0.33 0 0 0.11 
BLTM 1 0 0 1 0.33 0 0 0.11 
STBA 6 0 0 6 2 0 0 0.67 
WHBA 4 0 0 4 1.33 0 0 0.44 
ALAB 12 22 32 66 4 11 8 7.33 
BLCP 17 2 4 23 5.67 1 1 2.56 
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BLGL 29 22 98 149 9.67 11 24.5 16.56 
RBSF 3 12 10 25 1 6 2.5 2.78 
REAR 9 8 25 42 3 4 6.25 4.67 
SHBA 0 0 2 2 0 0 0.5 0.22 
TPBA 0 1 1 2 0 0.5 0.25 0.22 

WARM 1 0 0 1 0.33 0 0 0.11 
WHCP 0 0 5 5 0 0 1.25 0.56 
BRDT 0 1 0 1 0 0.5 0 0.11 
MBDT 0 0 4 4 0 0 1 0.44 
MLOG 1 1 11 13 0.33 0.5 2.75 1.44 
SPDR 0 0 1 1 0 0 0.25 0.11 
TPSH 2 1 0 3 0.67 0.5 0 0.33 
YPER 0 0 1 1 0 0 0.25 0.11 
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Figure 3.6. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the tailrace of R.L. Harris Dam on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 
 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
ALSH 62 23 1 50 136 31 3.93 0.5 12.5 9.82 
BAFS 0 0 0 2 2 0 0 0 0.5 0.14 
BTSH 29 21 0 1 51 14.5 3.59 0 0.25 3.68 
CCAR 0 5 0 0 5 0 0.85 0 0 0.36 
COOS 0 1 2 10 13 0 0.17 1 2.5 0.94 
DXCB 11 0 0 0 11 5.5 0 0 0 0.79 
LSSR 30 21 5 14 70 15 3.59 2.5 3.5 5.05 
RSHN 0 1 0 0 1 0 0.17 0 0 0.07 
STSH 5 3 0 0 8 2.5 0.51 0 0 0.58 
TPSH 0 0 0 1 1 0 0 0 0.25 0.07 
WESH 0 4 0 0 4 0 0.68 0 0 0.29 
AHOG 13 3 0 3 19 6.5 0.51 0 0.75 1.37 
BTRH 1 6 1 0 8 0.5 1.03 0.5 0 0.58 
SPSR 0 0 0 2 2 0 0 0 0.5 0.14 
BLMT 0 0 0 3 3 0 0 0 0.75 0.22 
BRBH 1 1 0 0 2 0.5 0.17 0 0 0.14 
CCAT 8 17 10 24 59 4 2.91 5 6 4.26 
FCAT 0 0 1 0 1 0 0 0.5 0 0.07 
SNBL 0 0 3 5 8 0 0 1.5 1.25 0.58 
YBUL 7 12 5 33 57 3.5 2.05 2.5 8.25 4.12 
BLTM 4 1 0 2 7 2 0.17 0 0.5 0.51 
STBA 0 0 0 1 1 0 0 0 0.25 0.07 
ALAB 17 21 15 29 82 8.5 3.59 7.5 7.25 5.92 
BGGN 0 3 0 0 3 0 0.51 0 0 0.22 
BLCP 0 4 0 2 6 0 0.68 0 0.5 0.43 
BLGL 54 251 28 157 490 27 42.91 14 39.25 35.38 
GSUN 8 27 4 4 43 4 4.62 2 1 3.1 
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RBSF 5 4 7 40 56 2.5 0.68 3.5 10 4.04 
REAR 1 0 0 2 3 0.5 0 0 0.5 0.22 
SHBA 12 47 4 29 92 6 8.03 2 7.25 6.64 
TPBA 0 2 0 1 3 0 0.34 0 0.25 0.22 

WARM 1 0 0 0 1 0.5 0 0 0 0.07 
WHCP 0 0 1 0 1 0 0 0.5 0 0.07 
BRDT 17 87 27 54 185 8.5 14.87 13.5 13.5 13.36 
LIPD 2 26 38 20 86 1 4.44 19 5 6.21 

MBDT 20 5 17 27 69 10 0.85 8.5 6.75 4.98 
MLOG 4 36 10 1 51 2 6.15 5 0.25 3.68 
SPDR 0 1 0 0 1 0 0.17 0 0 0.07 
TPDA 0 0 0 2 2 0 0 0 0.5 0.14 
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Figure 3.7. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Wadley site on the Tallapoosa 
River, Alabama. Species are as defined in Table 3.1. 

 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
GIZS 0 0 1 0 1 0 0 0.5 0 0.1 
THSH 17 9 0 0 26 8.5 3.6 0 0 2.48 
ALSH 16 17 19 34 86 8 6.8 9.5 8.5 8.19 
BTSH 12 42 34 35 123 6 16.8 17 8.75 11.71 
CCAR 1 3 5 7 16 0.5 1.2 2.5 1.75 1.52 
COOS 0 2 30 1 33 0 0.8 15 0.25 3.14 
LSSR 0 0 3 44 47 0 0 1.5 11 4.48 
SPSH 38 61 0 9 108 19 24.4 0 2.25 10.29 
STSH 2 0 0 1 3 1 0 0 0.25 0.29 
TPSH 1 0 1 7 9 0.5 0 0.5 1.75 0.86 
AHOG 17 15 24 54 110 8.5 6 12 13.5 10.48 
BREH 5 4 1 12 22 2.5 1.6 0.5 3 2.1 
BTRH 33 52 36 62 183 16.5 20.8 18 15.5 17.43 
SPSR 4 0 1 23 28 2 0 0.5 5.75 2.67 
BRBH 0 0 1 0 1 0 0 0.5 0 0.1 
CCAT 1 0 4 14 19 0.5 0 2 3.5 1.81 
SPMT 0 0 1 2 3 0 0 0.5 0.5 0.29 
YBUL 0 0 0 1 1 0 0 0 0.25 0.1 
BLTM 1 1 3 0 5 0.5 0.4 1.5 0 0.48 
ALAB 13 31 66 102 212 6.5 12.4 33 25.5 20.19 
BGGN 1 0 0 0 1 0.5 0 0 0 0.1 
BLCP 0 3 2 1 6 0 1.2 1 0.25 0.57 
BLGL 10 28 44 39 121 5 11.2 22 9.75 11.52 
GSUN 0 1 4 1 6 0 0.4 2 0.25 0.57 
RBSF 8 22 50 58 138 4 8.8 25 14.5 13.14 
RBSX 0 1 5 0 6 0 0.4 2.5 0 0.57 
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REAR 0 0 3 1 4 0 0 1.5 0.25 0.38 
SHBA 0 6 4 10 20 0 2.4 2 2.5 1.9 
TPBA 3 2 9 7 21 1.5 0.8 4.5 1.75 2 

WARM 0 0 0 1 1 0 0 0 0.25 0.1 
WHCP 0 3 0 2 5 0 1.2 0 0.5 0.48 
BRDT 1 20 33 68 122 0.5 8 16.5 17 11.62 
LIPD 0 0 5 13 18 0 0 2.5 3.25 1.71 

MBDT 0 2 1 35 38 0 0.8 0.5 8.75 3.62 
MLOG 0 4 5 6 15 0 1.6 2.5 1.5 1.43 
SPDR 0 3 6 14 23 0 1.2 3 3.5 2.19 
TPDA 0 4 0 0 4 0 1.6 0 0 0.38 
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Table 3.8. Frequency and catch-per-effort (fish/h) by season and overall for fish collected from the Horseshoe Bend site on the 
Tallapoosa River, Alabama. Species are as defined in Table 3.1. 
 Winter Spring Summer Fall All Winter CPE Spring CPE Summer CPE Fall CPE CPE 
BBHR 0 2 0 0 2 0 0.5 0 0 0.17 
GIZS 0 0 0 6 6 0 0 0 1.5 0.5 
SKJH 0 1 0 0 1 0 0.25 0 0 0.08 
THSH 32 0 0 1 33 16 0 0 0.25 2.75 
ALSH 4 10 0 2 16 2 2.5 0 0.5 1.33 
BTSH 64 54 11 48 177 32 13.5 5.5 12 14.75 
CCAR 1 3 0 4 8 0.5 0.75 0 1 0.67 
COOS 1 0 1 2 4 0.5 0 0.5 0.5 0.33 
GLDA 0 1 0 0 1 0 0.25 0 0 0.08 
SPSH 29 139 0 21 189 14.5 34.75 0 5.25 15.75 
AHOG 1 4 1 6 12 0.5 1 0.5 1.5 1 
BREH 4 14 7 9 34 2 3.5 3.5 2.25 2.83 
BTRH 19 43 17 49 128 9.5 10.75 8.5 12.25 10.67 
SPSR 2 0 1 2 5 1 0 0.5 0.5 0.42 
BLBH 0 1 0 0 1 0 0.25 0 0 0.08 
BCAT 1 0 2 4 7 0.5 0 1 1 0.58 
CCAT 1 7 12 25 45 0.5 1.75 6 6.25 3.75 
FCAT 0 2 3 2 7 0 0.5 1.5 0.5 0.58 
YBUL 0 2 0 0 2 0 0.5 0 0 0.17 
BLTM 2 6 0 1 9 1 1.5 0 0.25 0.75 
ALAB 22 74 35 74 205 11 18.5 17.5 18.5 17.08 
BGGN 0 1 0 0 1 0 0.25 0 0 0.08 
BLCP 0 7 0 0 7 0 1.75 0 0 0.58 
BLGL 5 31 15 36 87 2.5 7.75 7.5 9 7.25 
GSUN 0 0 2 1 3 0 0 1 0.25 0.25 
RBSF 13 78 40 71 202 6.5 19.5 20 17.75 16.83 
RBSX 0 1 0 0 1 0 0.25 0 0 0.08 
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REAR 1 7 0 2 10 0.5 1.75 0 0.5 0.83 
SHBA 4 9 1 18 32 2 2.25 0.5 4.5 2.67 
TPBA 12 14 6 12 44 6 3.5 3 3 3.67 

WARM 0 1 0 1 2 0 0.25 0 0.25 0.17 
BRDT 0 17 1 0 18 0 4.25 0.5 0 1.5 
LIPD 0 2 0 0 2 0 0.5 0 0 0.17 

MBDT 0 1 0 0 1 0 0.25 0 0 0.08 
MLOG 0 0 2 1 3 0 0 1 0.25 0.25 
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Table 3.9. Results of ANOVAs with a Tukey’s post-hoc test for pairwise comparisons between 
sites testing Wr (relative condition for Redbreast Sunfish) for the four target  species collected 
from four sites on the Tallapoosa River.  Species are: ALAB=Alabama Bass, RBSF=Redbreast 
Sunfish, CCAT=Channel Catfish, TPBA=Tallapoosa Bass, and sites are LB=Lees Bridge, 
TR=tailrace, WD=Wadley, and HB=Horseshoe Bend. Rows that are in bold text indicate 
comparisons that were significant.    

Species Pair Estimate p PR(>F) Degrees of Freedom  

CCAT LB-HB -9.88 0.06 0.00 172  

CCAT TR-HB 9.52 0.09    

CCAT WD-HB -4.82 0.83    

CCAT TR-LB 19.40 <0.001    

CCAT WD-LB 5.07 0.81    

CCAT WD-TR -14.34 0.06    

       

RBSF LB-HB -1.65 0.84 0.32 330  

RBSF TR-HB 2.15 0.44    

RBSF WD-HB 0.11 0.99    

RBSF TR-LB 3.80 0.32    

RBSF WD-LB 1.76 0.83    

RBSF WD-TR -2.04 0.55    

       

ALAB LB-HB -0.94 0.89 0.00 363  

ALAB TR-HB 6.54 <0.01    

ALAB WD-HB 2.21 0.11    

ALAB TR-LB 7.48 <0.01    

ALAB WD-LB 3.14 0.06    

ALAB WD-TR -4.33 <0.01    

       

TPBA LB-HB -4.59 1.00 0.66 54  

TPBA TR-HB 8.05 0.97    

TPBA WD-HB 10.15 0.64    

TPBA TR-LB 12.65 0.97    

TPBA WD-LB 14.74 0.91    

TPBA WD-TR 2.09 1.00      
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Table 3.10. von Bertalanffy growth parameters for four target species collected from four sites on the Tallapoosa River, Alabama. 
Length was standardized to the last measured annulus using the direct proportion method.   Species are: ALAB=Alabama Bass, 
RBSF=Redbreast Sunfish, CCAT=Channel Catfish, TPBA=Tallapoosa Bass. 

    Site   

Parameter Species 
Lee's 

Bridge Tailrace Wadley Horseshoe Bend All Downstream All 
L∞ CCAT 425.97 350443.80 588.67 356.09 523.27 413.79 
K CCAT 0.13 0.00 0.13 0.53 0.15 0.24 
t0 CCAT -4.34 -2.49 -0.56 -0.46 -0.80 -0.62 
n CCAT 56.00 50.00 16.00 46.00 112.00 168.00 
         

L∞ RBSF 70356.06 229.81 291.26 238.62 253.48 263.27 
K RBSF 0.00 0.32 0.17 0.31 0.24 0.23 
t0 RBSF -1.44 -0.80 -1.03 -0.14 -0.68 -0.70 
n RBSF 19.00 51.00 88.00 119.00 258.00 277.00 
         

L∞ ALAB 491.51 13140.00 479.91 521.07 566.64 549.09 
K ALAB 0.28 0.00 0.28 0.21 0.18 0.19 
t0 ALAB -0.19 -2.53 -0.13 -0.10 -0.49 -0.45 
n ALAB 55.00 53.00 141.00 133.00 327.00 382.00 
         

L∞ TPBA      363.91 
K TPBA      0.25 
t0 TPBA      -0.56 
n TPBA           58.00 
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Table 3.11. Metadata for fish tagged with combined acoustic and radio tags in the Tallapoosa 
River, Alabama. Species are as defined in Table 3.1. Weight NAs due to scale malfunction. 

Radio 
ID Acoustic ID Detections Species TL WT 

External 
Tag 

Release 
Timestamp 

20 28688 42 ALAB 344 490 1917 6/30/2020 12:30 
21 28690 0 ALAB 358 550 1918 6/30/2020 12:30 
22 28692 59991 ALAB 365 572 1919 6/30/2020 10:43 
23 28604 0 TPBA 312 410 N  7/3/2020 8:32 
24 28696 0 TPBA 310 380 N 7/3/2020 11:30 
25 28698 1642 TPBA 295 380 1914 7/9/2020 10:10 
160 29388 96854 ALAB 472 1100 1922 6/30/2020 10:43 
161 29390 665 ALAB 418 860 1921 6/30/2020 10:43 
162 29392 43367 ALAB 418 806 1920 6/30/2020 10:43 
163 29394 0 ALAB 442 900 1916 6/30/2020 12:30 
165 29398 419 ALAB 474 1140 1915 6/30/2020 12:30 
193 29454 869 ALAB 451 NA 1913 7/9/2020 10:10 
196 29460 67 ALAB 432 NA 1911 7/9/2020 10:10 
199 29466 115325 ALAB 432 870 N 7/3/2020 14:11 
202 29472 476 ALAB 432 870 N 7/3/2020 11:30 
204 29476 61233 ALAB 489 NA 1912 7/9/2020 10:10 
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Table 4.1. Critical swimming speed and length (TL) of each species and site. 

 
 
 

Redbreast Sunfish
Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE Ucrit (cm*s-1) ± SE Length (cm) ± SE

Lees Bridge 72.72 ± 12.66 33.7 ± 2.06 78.61 ± 15.56 32.67 ± 2.3
Wadley 53.34 ± 7.83 19.9 ± 0.37 75.83 ± 6.36 34.89 ± 1.3 56.28 ± 30.48 26.6 ± 0.89
Horseshoe Bend 73.54 ± 3.39 38.83 ± 1.4 59.13 ± 11.24 19.7 ± 0.27 94.01 ± 15.64 26.7 ± 2.9 67.01 ± 28.18 27.1 ± 0.95

Tallapoosa BassAlabama BassChannel Catfish 
Site
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Table 4.2.  Physiological parameters used in the Fish Bioenergetics 4 model to estimate 
respiration rates of Channel Catfish.  Parameters were taken from Blanc and Margraf (2002); 
all citations to the original sources can be found therein. 
 
Parameters Definition  Value 
   
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.33 

CB Weight dependent slope for 
maximum consumption 

-0.33 

CQ Temperature dependent slope 
for maximum consumption 

2.3 

CTO Optimum temperature for 
consumption 

31 C 

CTM Maximum temperature for 
consumption 

37 C 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.00833 

RB Weight dependent slope for 
respiration 

-0.20 

RQ Temperature dependent slope 
for respiration 

2.0 

RTO Optimum temperature for 
respiration 

35 C 

RTM Maximum temperature for 
respiration 

36.6 C 

ACT Activity parameter 1 
SDA Specific Dynamic Action 0.15 
 Egestion / Excretion  
FA Egestion constant 0.3 
FU Excretion constant 0.05 
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Table 4.3.  Physiological parameters used in the Fish Bioenergetics 4 model to simulate 
patterns of growth and respiration rates of Redbreast Sunfish.  With the exception of RQ, 
which was derived from respiration measurement from this project, all parameters were taken 
from the published values for Bluegill in the Fish Bioenergetics 4 model and sources for these 
parameters can be found therein (Deslauriers et al. 2017).  
   
Parameters Definition  Value 
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.007583* 

CB Weight dependent slope for 
maximum consumption 

-0.274 

CQ Temperature dependent slope 
for maximum consumption 

2.3 

CTO Optimum temperature for 
consumption 

27 

CTM Maximum temperature for 
consumption 

36 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.000642* 

RB Weight dependent slope for 
respiration 

-0.2 

RQ Temperature dependent slope 
for respiration 

2.394 

RTO Optimum temperature for 
respiration 

30 

RTM Maximum temperature for 
respiration 

37 

ACT Activity parameter 1 
SDA Specific Dynamic Action 0.172 
 Egestion / Excretion  
FA Egestion constant 0.158 
FU Excretion constant -0.222 
 
*Modified from the original daily rates to simulate hourly rates 
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Table 4.4.   Initial settings and P-value (i.e., proportion of maximum consumption) produced 
for model runs for a 1-month period (July 15 – August 15) for Redbreast Sunfish at the tailrace 
and Horseshoe Bend. 
 Initial Weight 

(g) 
Final Weight 
(g) 

P-value for 
tailrace 

P-value for 
Horseshoe 
Bend 

 

Age 1 14.27 15.16 0.357 0.395  
Age 3 65.98 68.61 0.397 0.436  
Age 5 130.16 132.64 0.395 0.44  
      
hours 
simulated  

768     
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Table 4.5. Physiological parameters used in the Fish Bioenergetics 4 model to simulate 
patterns of respiration rate of Alabama Bass.  With the exception of RQ, which was derived 
from respiration measurements from this project, parameters were taken from the Smallmouth 
Bass model published values in Fish Bioenergetics 4 and sources for these parameters can be 
found therein (Deslauriers et al. 2017).  
   
Parameters Definition  Value 
 Consumption  
CA Weight dependent intercept 

for maximum consumption 
0.339 

CB Weight dependent slope for 
maximum consumption 

-0.31 

CQ Temperature dependent slope 
for maximum consumption 

1.95 

CTO Optimum temperature for 
consumption 

22 

CTM Maximum temperature for 
consumption 

37 

 Respiration  
RA Weight dependent intercept 

for respiration 
0.244 

RB Weight dependent slope for 
respiration 

-0.756 

RQ Temperature dependent slope 
for respiration 

2.23 

RTO Optimum temperature for 
respiration 

36 

RTM Maximum temperature for 
respiration 

40 

ACT Activity parameter 2.0295 
SDA Specific Dynamic Action 0.172 
 Egestion / Excretion  
FA Egestion constant 0.158 
FU Excretion constant -0.222 
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Figure 0.1.  Map of study area.   
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Figure 2.1. Boxplots showing the mean average temperatures (diamonds) per month pre- and 
post-Green Plan for all three locations. First and third quartiles are represented by boxes and 
whiskers show 1.5*interquartile range with outliers being plotted points. Mean average 
temperatures were not significantly different between pre- and post-Green Plan years. Though 
not significant, the largest variation was recorded at Wadley, which is the furthest site 
downstream.   
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Figure 2.2A Yearly temperature variation (maximum, mean, and minimum) at the Harris Dam 
tailrace site.  Blue shaded boxes indicate periods when temperature variation was increased 
compared to other times of the year.  
 
  



-123- 
 

 

 

 



-124- 
 

 

 



-125- 
 

 
Figure  2.2B. Yearly temperature variation (maximum, mean, and minimum) at the Malone site. 
Blue shaded boxes indicate periods of particularly large temperature variation.   
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Figure 2.2C. Yearly temperature variation (maximum, mean, and minimum) at the Wadley site. 
Blue shaded boxes indicate periods of particularly large temperature variation.  
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Figure 2.2D. Yearly temperature variation (maximum, mean, and minimum) at Heflin (upriver 
from Lee’s Bridge), Alabama.  
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Figure 2.3. Frequency distributions of daily temperature ranges for the Harris tailrace, Malone, 
Wadley (Pre Green Plan 2000-2004, Post Green Plan 2005-2018), and Heflin (2018-2020).  
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Figure 2.4. Frequency distributions of hourly temperature variation for three sites below Harris 
Dam (tailrace, Malone, and Wadley).  
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Figure 2.5. Hourly temperature variation at Heflin (unregulated), Harris tailrace, Malone, and 
Wadley (all regulated) showing when water cooled (negative values) and water warmed (positive 
values). Horizontal lines show +2 C (red) and -2 C (blue). 
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Figure 2.6. Mean temperature trends pre- and post-Green Plan across three locations.  
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Figure 2.7A. Average air and water temperatures pre- and post-Green Plan at the Harris Dam 
tailrace site.   
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Figure 2.7B. Average air and water temperatures pre- and post-Green Plan at the Malone site.   
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Figure 2.7C. Average air and water temperatures pre- and post-Green Plan at the Wadley site. 
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Figure 2.8. Frequency of generation times for each season.  
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Figure 2.9. Temperature maps generated using interpolated data from 20 loggers along the river 
for an average day of each season. Each map represents the average temperature per hour.  
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Figure 2.10. Average monthly temperatures over the course of 2019-2020 for loggers LO1 and 
L19 on the Tallapoosa River.  
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Figure 2.11. Relative change in temperature every six hours along the Tallapoosa River for six 
different months. Each panel shows the warmest water in red and the coolest water in blue.  
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Figure 3.1. Relative weights of Channel Catfish collected from four sites on the Tallapoosa 
River, Alabama.  Sites are LB=Lee’s Bridge, TR=tailrace, WD=Wadley, and HB=Horseshoe 
Bend. Sites with different letters were significantly different based on an ANOVA with a 
Tukey’s test for pairwise comparisons.  The sample size for each species is above its name on the 
x-axis, and the total number of individuals across sites is in parentheses next to the species name.   
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Figure 3.2. Condition factor of Redbreast Sunfish collected from four sites on the Tallapoosa 
River, Alabama.  Sites are as defined in Figure 3.1.  Sites with different letters were significantly 
different based on an ANOVA with a Tukey’s test for pairwise comparisons. The sample size for 
each species is above its name on the x-axis, and the total number of individuals across sites is in 
parentheses next to the species name. 
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Figure 3.3. Relative weights (mean + 95% CI) of Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Sites with different letters were significantly different based on an 
ANOVA with a Tukey’s test for pairwise comparisons.  Sites are as defined in Figure 3.1. The 
sample size for each species is above its name on the x-axis, and the total number of individuals 
across sites is in parentheses next to the species name.   
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Figure 3.4. Relative weights of Tallapoosa Bass collected from four sites on the Tallapoosa 
River, Alabama.  Sites are as defined in Figure 3.1.  Sites with different letters were significantly 
different based on an ANOVA with a Tukey’s test for pairwise comparisons. The sample size for 
each species is above its name on the x-axis, and the total number of individuals across sites is in 
parentheses next to the species name.   
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Figure 3.5. Plot of relative weight and total length (mm) of target species collected from the 
Tallapoosa River.  Species are: Alabama Bass (red squares), Channel Catfish (orange triangles), 
and Tallapoosa Bass (black diamonds).   
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Figure 3.6. Relative condition of Redbreast Sunfish collected from the Tallapoosa River, 
Alabama by total length.  
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Figure 3.7. Age-frequency distributions of Channel Catfish from four sites on the Tallapoosa 
River, Alabama. Sample sizes are in parentheses following each site name.  
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Figure 3.8. Age-frequency distribution of Channel Catfish from the Tallapoosa River, Alabama. 
Sample size is in parentheses.   
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Figure 3.9. Age-frequency distributions of Redbreast Sunfish from four sites on the Tallapoosa 
River, Alabama.  Sample sizes are in parentheses.   
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Figure 3.10. Age-frequency distribution of Redbreast Sunfish from the Tallapoosa River, 
Alabama. Sample size is in parentheses.   
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Figure 3.11. Age-frequency distributions of Alabama Bass from four sites on the Tallapoosa 
River, Alabama. Sample sizes are in parentheses.  
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Figure 3.12. Age-frequency distribution of Alabama Bass collected from the Tallapoosa River, 
Alabama. Sample size is in parentheses.   
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Figure 3.13. Age-frequency distributions of Tallapoosa Bass collected from four sites on the 
Tallapoosa River, Alabama. Sample sizes are in parentheses.   
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Figure 3.14. Age-frequency distributions of Tallapoosa Bass collected from the Tallapoosa 
River, Alabama. Sample size is in parentheses.   
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Figure 3.15. von Bertalanffy growth curve for Channel Catfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.16. von Bertalanffy growth curves for Channel Catfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.17. von Bertalanffy growth curves for Channel Catfish collected from above and below 
R.L. Harris Reservoir on the Tallapoosa River, Alabama. Length was standardized to the last 
observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
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Figure 3.18. von Bertalanffy growth curve for Redbreast Sunfish collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.19. von Bertalanffy growth curves for Redbreast Sunfish collected from four sites on 
the Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.20. von Bertalanffy growth curves for Redbreast Sunfish collected from above and 
below R.L. Harris Reservoir on the Tallapoosa River, Alabama. Length was standardized to the 
last observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
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Figure 3.21. von Bertalanffy growth curves for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.22. von Bertalanffy growth curves for Alabama Bass collected from all four Tallapoosa 
River, Alabama sites combined. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.23.  von Bertalanffy growth curves for Alabama Bass collected from above and below 
R.L. Harris Dam on the Tallapoosa River, Alabama. Length was standardized to the last 
observed annulus using the direct proportion method. Red lines represent the estimate ± 1.96 
times the standard error. 
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Figure 3.24. von Bertalanffy growth curve for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.25. von Bertalanffy growth curve for Alabama Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.26. von Bertalanffy growth curve for Tallapoosa Bass collected from four sites on the 
Tallapoosa River, Alabama. Length was standardized to the last observed annulus using the 
direct proportion method. Red lines represent the estimate ± 1.96 times the standard error. 
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Figure 3.27. Diet composition (average percent by weight) overall and by season for Channel 
Catfish collected from the Tallapoosa River, Alabama.  Sample sizes are in parentheses.   
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Figure 3.28. Diet composition (average percent by weight) overall and by site for Channel 
Catfish collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses.   
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Figure 3.29. Diet composition (average percent by weight) overall and by season for Redbreast 
Sunfish collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.   
 
  



274 
 

 
 

 
Figure 3.30. Diet composition (average percent by weight) overall and by site for Redbreast 
Sunfish collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses. 
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Figure 3.31. Diet composition (average percent by weight) overall and by season for Alabama 
Bass collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.   
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Figure 3.32. Diet composition (average percent by weight) overall and by site for Alabama Bass 
collected from the Tallapoosa River, Alabama. Sites are as defined in Figure 3.1. Sample sizes 
are in parentheses. 
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Figure 3.33. Diet composition (average percent by weight) overall and by season for Tallapoosa 
Bass collected from the Tallapoosa River, Alabama. Sample sizes are in parentheses.  
 
  



278 
 

 

Figure 3.34. Diet composition (average percent by weight) overall and by site for Tallapoosa 
Bass collected from the Tallapoosa River, Alabama.  Sites are as defined in Figure 3.1. Sample 
sizes are in parentheses.   
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Figure 3.35: Map of each detected fish’s position (maximum signal strength) during each manual 
tracking effort. 
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Figure 3.36. Graph fish position (RKM) by date for each fish detected by a stationary acoustic array in the Tallapoosa River, Alabama. 
RKM zero was set at the furthest downstream receiver located at the Wadley site.  
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Figure 4.1a. static respirometry system.  
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Figure 4.1b. swimming respirometer.   
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Figure 4.1c. Set up of water exchange with the swimming respirometer.  
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Figure 4.2. Critical swimming speed of each species based on capture location.  
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Figure 4.3. Relative Ucrit of four species by collection site. Bars with different letters above them 
indicate values that differed significantly among sites within a species. All bars represent 
standard error.  
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Figure 4.4.  Average Ucrit for each species with standard error bars (top) and average relative Ucrit 
for each species collected from all sites with standard error bars (bottom).  
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Figure 4.5. Plot of total length and Ucrit for all species and locations.  
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Figure 4.6. Average SMR for each species across sites at 21 C. Error bars are SE. There were no 
differences across sites.  
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Figure 4.7. Respiration rate as a function of weight for each target species. Blue dots are fish 
tested at 21 C while red dots are fish tested at 10 C.  
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Figure 4.8. Average SMR for each species at 10 and 21 C with standard error bars.   

mind when comparing the largest and smallest individuals AMR and SMR.  
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Figure 4.9. Average (+ 1 SE) maximum AMR for each species combined across sites.  
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Figure 4.10. Average (+ 1 SE) maximum AMR for each species collected at all sites.  Some 
samples were unusable for AMR analysis due to equipment failure leading to a single individual 
Alabama Bass and Tallapoosa Bass being tested at Horseshoe Bend. 
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Figure 4.11. Active metabolic rate as a function of relative swimming speed (Bl*s-1).  Blue shaded areas 
indicate ±1 standard deviation of species average Ucrit. B shows the predicted value of VO2 based on 
relative speed. Models were derived from fish used in Ucrit trials (1 measure per fish per speed). The best 
model was a logarithmic model (lny) (Channel Catfish r2 = 0.26, 4.3296 + 0.4722x; Redbreast Sunfish 
r2 = 0.26, 4.8042+0.2667x; Alabama Bass r2 = 0.25, 4.5415 + 0.28715x; Tallapoosa Bass r2 = 0.32, 
4.9132+0.2683x) 
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Figure 4.12. Active metabolic rates (black dots) and average standard metabolic rates for each 
species. The area between the second order polynomial line (blue line) and the average SMR 
(black line) represents the average Scope for Metabolic Activity for the species at 21°C.  
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Figure 4.13. Mean respiration rates before and after water exchanges. Letters denote significant 
changes in rates after water exchange.  
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Figure 4.14. Mean respiration rates after water and velocity changes for all fish with 95% 
confidence intervals. 
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Figure 4.15.  A graphical representation of a typical bioenergetics model of the growth of a fish.  
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Figure 4.16.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Channel Catfish.  
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Figure 4.17.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Redbreast Sunfish. 
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Figure 4.18.  Simulated specific growth rate (blue lines, left axis) for Redbreast Sunfish in the 
tailrace for a 1-month period (July 15- August 15).  Temperatures used in the simulations are 
given by the red lines (right axis).  
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Figure 4.19.  Simulated specific growth rate (blue lines, left axis) for Redbreast Sunfish at 
Horseshoe Bend for a 1-month period (July 15- August 15).  Temperatures used in the 
simulations are given by the red lines (right axis).   
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Figure 4.20. Specific growth rate of Age-1 Redbreast Sunfish (blue lines, right axis) modeled for 
a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 
panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 
Bend. 
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Figure 4.21. Specific growth rate of Age-3 Redbreast Sunfish (blue lines, right axis) modeled for 
a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 
panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 
Bend. 
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Figure 4.22. Specific growth rate of Age-5 Redbreast Sunfish (blue lines, right axis) modeled for 
a 24-hour period either with 3 pulse/generation events (top panel) or without generation (bottom 
panel).  Temperatures (red line, left axis) and flow rates were derived from August at Horseshoe 
Bend. 
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Figure 4.23.  Relative accuracy (measured as percent residuals) of modeled respiration rates 
versus our quantified measurements as a function of fish weight for Alabama Bass. 
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