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1.0 INTRODUCTION 

Alabama Power Company (Alabama Power) operates the R.L. Harris Project (Harris Project) 
on the Tallapoosa River in Alabama under a license issued by the Federal Energy 
Regulatory Commission (FERC) (FERC No. 2628). The information in this Exhibit A of the 
Final License Application is required by FERC under the Code of Federal Regulations Part 
18, § 4.51(b). This exhibit provides the Harris Project description and conforms to the 
requirements of Exhibit A. 
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2.0 STRUCTURES 

Harris Dam is located 139.1 miles upstream of the mouth of the Tallapoosa River and 494 
miles upstream of the mouth of the Mobile River. Water retaining structures total 
approximately 3,243 feet with a maximum height of 163 feet and consists of: 

• 310-foot-long, 163-foot-high concrete gravity spillway; 

• 186-foot-long, 150-foot-high concrete gravity intake structure; 

• 400-foot-long and 95-foot-high west embankment; 

• 600-foot-long and 95-foot-high east embankment; 

• 331-foot-long, 112-foot-high concrete gravity west non-overflow section; and 

• 315.5-foot-long, 150-foot-high concrete gravity east non-overflow section 

• Earth embankments in topographic saddles east of the river: 

o 800-foot-long, 40-foot-high west saddle dike 

o 300-foot-long, 30-foot-high east saddle dike 

2.1 SPILLWAY 

The spillway is a 310-foot-long, 163-foot-high gated concrete gravity structure. The 
spillway has six radial gates for passing floodwaters in excess of turbine capacity, one of 
which serves a dual role as a trash gate. Each radial gate measures 40-foot-wide by 40-
foot-6-inches high. Additionally, the spillway has one set of spillway stoplogs consisting 
of six sections, each section is 42-foot-7-inches-wide by 8-foot-1-inch-high.  

The spillway crest elevation is at 753 feet mean sea level (msl). The piers that divide the 
bays are 10 feet in width. The top of the gates (in closed position) is at elevation 793.5 
feet msl. 

2.2 POWERHOUSE 

The Harris powerhouse is a concrete structure 186-foot-long, 150-foot-high, 95-foot-
wide and is integral with the intake facilities. It houses two vertical flow units totaling 135 
megawatts (MW) and contains an overhead crane at the powerhouse with a main hook 
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capacity of 225 tons and an auxiliary hook capacity of 25 tons to perform maintenance 
on the units. 

The normal tailwater elevation with no units operating is 660 feet msl. With one unit 
operating, it is 666 feet msl and is 669 feet msl with two units operating. 

As part of its Final License Application, Alabama Power proposes to install, operate, and 
maintain a Francis-type minimum flow unit to provide a continuous minimum flow of 
approximately 300 cubic feet per second (cfs) in the Tallapoosa River below Harris Dam. 
The only suitable location that would accommodate an additional unit is on the outside 
of the Unit 1 side (east side) of the powerhouse where the proposed minimum flow unit 
would be housed in a new reinforced concrete addition. 

The draft tube invert elevation is 669 feet msl. Two draft tube stoplogs, 25-foot-11-inches-
wide by 18-foot-11-inches high each, are also provided. 

2.2.1 INTAKES AND PENSTOCKS 

The intake structure consists of two 93-foot-wide concrete intakes, each containing three 
21-foot-wide conduits converging to one 27-foot-square concrete penstock, which in 
turn transitions through a distance of approximately 25 feet into a 27-foot diameter 
circular steel section. Then, after a series of transitions, the steel lined penstock joins the 
spiral case at the toe of the intake and transitions to a 22-foot-diameter steel penstock 
entering the spiral case. There is one fixed-wheel gate for each of the six intake bays. 
These are handled by a 75-ton Gantry crane. 

Each gate is 23-foot-7-inches-wide by 46-foot-1 inch-high and consists of trash racks of 
five rack sections each. There is one set of intake stoplogs consisting of five sections, each 
section measures 23-foot-4 inches-wide by 10-foot-high. 

The invert elevation of the intake structures is at 746 feet msl. The intake is equipped with 
a skimmer weir that can incrementally raise the effective intake elevation approximately 
18 feet to a maximum of approximately 764 feet msl. The intake structures are 47 feet 
below full pool elevation and 39 feet below the winter pool elevation. At the junction with 
the intake and the spillway, the crest elevation is 808 feet msl. 

Regarding the proposed minimum flow unit, the new steel lined penstock would 
penetrate the existing Unit 1 penstock for source water and discharge below the tailrace 
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water surface. The final engineering design will consider the ability to provide a reliable 
flow, dam safety, and unit accessibility for operation and maintenance. 

2.3 NON-OVERFLOW WATER RETAINING STRUCTURES 

Earth embankments are located at the west and east banks as well as in the topographic 
saddles east of the river. The west embankment is approximately 400-foot-long, 95-foot-
high, and the east embankment is approximately 600-foot-long, 95-foot-high. In the 
topographic saddles east of the river, there is an 800-foot-long, 40-foot-high west saddle 
dike and a 300-foot-long, 30-foot-high east saddle dike. The crest elevation for the west 
and east embankments is 810 feet msl. The crest elevation for the west and east saddle 
dikes is 805 feet msl, which is five feet lower than that of the earth embankments. 

Additionally, the dam includes west and east non-overflow sections. The west non-
overflow section is a 331-foot-long concrete gravity structure with a maximum height of 
about 112 feet. The east non-overflow section is a 315.5-foot-long concrete gravity 
structure with a maximum height of about 150 feet. The crest elevation for the west and 
east non-overflow sections is 810 feet msl at the abutment junctions.  

2.4 TAILRACE 

Discharges from the powerhouse release directly into the Tallapoosa River. 
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3.0 RESERVOIR 

The Harris Reservoir extends up the Tallapoosa River and Little Tallapoosa River 
approximately 29 miles with approximately 367 miles of shoreline. The reservoir surface 
area is approximately 9,870 acres at normal full pool elevation of 793 feet msl with a 
maximum depth of 121 feet. 

Harris Reservoir has a mandatory drawdown of 8 feet in the winter months. From May 1 
through October 1, Harris Reservoir is maintained at or below 793 feet msl, depending on 
inflow conditions. Between October 1 and December 1, the operating curve elevations 
drops to elevation 785 feet msl. The pool level remains at or below 785 feet msl until April 
1. From April 1 to May 1, the operating curve elevation rises to full pool at elevation 793 
feet msl. 

The dam impounds from a 1,454 square-mile drainage area. 4,687 square miles of the 
Tallapoosa River watershed are in Alabama.  

The gross storage capacity of Harris Reservoir is approximately 425,721 acre-feet, and the 
usable storage capacity is approximately 207,317 acre-feet. The winter operating storage 
capacity of Harris Reservoir is approximately 128,813 acre-feet. 
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4.0 TURBINES, GENERATORS, AND UNIT CAPACITIES 

4.1 PEAKING UNITS 

4.1.1 TURBINES 

The Harris powerhouse contains two vertical Francis turbines, each manufactured by 
Dominion Engineering Works Limited, complete with cabinet type actuator governors. 
The turbine spiral cases are steel with elbow type draft tubes. Each unit is rated at 95,000 
horsepower (hp) under a net head of 121 feet and rotates at 105.9 revolutions per minute 
(rpm). Each unit has a maximum hydraulic capacity of 8,000 cfs. Each unit is equipped with 
aeration that utilizes two intake pipes, which open to the atmosphere inside the 
powerhouse. Each pipe is routed through the Plant from an intake silencer and a check 
valve to the draft tube area beneath the turbine. Each pipe connects to a ring header 
section that delivers air to four injector ports. Utilizing both pipes, a total of eight injector 
ports introduce air into the turbine discharge at a point just below the turbine. The eight 
injector ports are equally spaced at 45-degrees apart around the circumference of the 
draft tube wall. The injector ports were fitted with deflector plates during the installation 
of the aeration systems. 

4.1.2 GENERATORS 

Each turbine is connected to a 3 phase, 60 cycle General Electric generator, each rated at 
67,500 kW (71,740 kilovolt-amps (kVA)) and operated at a 0.9409 power factor (pf). Each 
generator produces power at a voltage level of 13,800 volts, which is then transformed to 
115,000 kV for transmission purposes. 

4.1.3 UNIT CAPACITIES 

Each unit has an authorized turbine capacity of 71,250 kW1, and authorized generator 
capacity of 67,500 kW. Because the capacity of each unit is limited by the generator, the 
project yields a total authorized installed capacity of 135 MW.  

 

1 18 C.F.R § 11.1(i) 



 

Revised December 2022  A-7  
FERC Project No. 2628   

4.2 PROPOSED MINIMUM FLOW UNIT 

Alabama Power proposes to install, operate, and maintain a Francis-type minimum flow 
unit to provide a continuous minimum flow of approximately 300 cfs in the Tallapoosa 
River below Harris Dam. The final continuous minimum flow, based on peak unit efficiency 
with the aeration system in operation, would be determined following unit installation 
and performance testing. The final engineering design will consider the ability to provide 
a reliable flow, dam safety, and unit accessibility for operation and maintenance. 

4.2.1 PROPOSED MINIMUM FLOW TURBINE 

Based on preliminary design, the proposed minimum flow turbine would be rated 
approximately 2.5 MW under a net head of 115 feet and would rotate at 360 rpm.  It 
would have a single stainless-steel runner with a diameter of approximately 46 inches, 
which would have 15 blades and a vent opening of 9 inches. It would have a maximum 
hydraulic capacity of approximately 300 cfs and will incorporate an aeration system. 

4.2.2 PROPOSED MINIMUM FLOW GENERATOR 

Based on preliminary design, the proposed minimum flow turbine would be connected to 
a 3 phase, 60 cycle generator, rated at 4,000 kilovolt-amps (kVA) and operated at a 0.9 
power factor (pf). It would produce power at a voltage level of 13,800 volts, which would 
then be directly connect to the bus for the main generators. 

4.2.3 PROPOSED MINIMUM FLOW CAPACITY 

Based on preliminary design, the proposed minimum flow unit would have a generating 
capacity of approximately 2.5 MW.
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5.0 PROJECT TRANSMISSION FACILITIES 

Each generator produces power at a voltage level of 13,800 volts, which is then 
transformed to 115,000 kV for transmission purposes via an outdoor type, oil filled, 
154,000 kVA, 3-phase, 13,800-115,000-volt transformer (Generation Step-Up 
Transformer) located on the deck of the powerhouse. 

Power is then transmitted through a switchyard (located adjacent to the powerhouse) and 
along two (2) 115 kV transmission lines that extend parallel to one another for 
approximately 1.5 miles to the northwest to the Crooked Creek Transmission Substation2. 
A single line diagram of Project Transmission Facilities is provided in Figure 5-1 below. 

 

FIGURE 5-1 R.L. HARRIS HYDROELECTRIC PROJECT TRANSMISSION SINGLE LINE DIAGRAM 

 

2 The Crooked Creek transmission substation is the point at which electrical power from the Project is 
distributed to the grid. Therefore, the Cooked Creek transmission substation is not a Project facility. 
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6.0 APPURTENANT FACILITIES  

Additional equipment at the project includes generator/motor power transformers, 
generator busses, generator breakers, generator surge protection equipment, station 
service transformers and switchgear, lighting systems, telephone system, supervisory 
control and data acquisition (SCADA) systems, plant electrical protection, governor 
systems, excitation, station batteries and battery charger, CO2 fire protection, service air 
system, service water, station drainage systems and pumps, a lube oil system, air cooling 
and ventilation systems, one emergency power diesel engine-driven generator, and one 
service elevator. 
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7.0 LANDS OF THE UNITED STATES 

The Harris Project Boundary includes property owned and managed by the Bureau of 
Land Management. There are 4.90 acres of federal lands3 (inundated and non-inundated) 
within the Project Boundary, as listed in Table 7-1. 

TABLE 7-1 LANDS OF THE UNITED STATES WITHIN THE HARRIS PROJECT BOUNDARY 

PLSS Federal Tract 
No. Acreage Exhibit G sheet 

Township 19 South, Range 11 East, Huntsville Meridian 
Randolph County, Alabama  
Section 01    
 Fraction G 0.25 Sheet 9 of 12 
Section 14    
 Fraction B 1.73 Sheet 9 of 12 
Section 15    
 Fraction F 2.92 Sheet 9 of 12 
 Total Acreage 4.90  

 

 

 

3 Accession No. 20170203-3027 
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8.0 TABLE OF STANDARD PROJECT NUMBERS 

Description Number or Fact 
General Information  
FERC Project Number P-2628 
License Issued December 27, 1973 
License Expiration Date November 30, 2023 
In Service Date April 20, 1983 
License Capacity 135 MW 

Project Location (Lake Harris) 
 
 
Project Location (Skyline) 

Clay, Cleburne, and Randolph Counties, 
Alabama, near towns of Lineville and 
Wedowee 
 
Jackson County, Alabama, near town of 
Scottsboro 

Relationship to Martin Dam 78.5 river miles upstream of Martin Dam 
Total Area Encompassed by  
Existing Project Boundary 
Lake Harris 
Skyline 

32,304 acres4 (9,870 acres inundated) 
 
7,371 acres5 
15,063 acres 

Federal Lands within the Project Boundary 4.90 acres 
Spillway  
Spillway length (total and gated) 310 feet 
Spillway height 163 feet 
Construction type Concrete gravity 
Top of the gates (in closed position) 793.5 feet msl 
Gates: 
Number of gates 
 
Width 
Height 
Crest elevation 
Capacity of each gate 

6 total gates, one of the six also serves as a 
trash gate 
40-feet each 
40½-feet each 
753-feet msl 
51,000 cfs with pond level at 800 ft msl 

Spillway stoplogs Six sections, 
Each section is 42ft 7in x 8ft 1in high 

Powerhouse  
Powerhouse: 
Length (substructure) 
Height 
Width 
Construction type 

 
186 feet 
150 feet 
95 feet 
Conventional concrete 

Operating Head: 133 feet 

 

4 The proposed total area encompassed by the proposed Project Boundary is 32,475 acres. 
5 The proposed acreage at Lake Harris is 7,542 acres. 
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Description Number or Fact 
Gross head at full pool 
Net head at full pool 

121 feet 

 
 
Tailwater elevation 

 
 
660-feet msl (no units operating) 
666-feet msl (one unit operating) 
669-feet msl (two units operating)  

Draft tube elevation: 
Invert elevation stoplogs  

669-feet msl 
2, each 25ft 11in x 18ft 11in 

Intake: 
Number of openings 
Size of each gate opening 
Invert elevation 
Trash racks 
 
Size of individual trash rack 
Distance between vertical supports 
Vertical bar spacing 

6 intake gates 
23ft 7in x 46ft 1in each 
746 feet msl 
One per opening, each consisting of five 
sections for a total of 30 sections 
 
27ft 9in x 11ft each 
6ft 6in 
6in on center 

Gantry Crane Capacity 
 
 
Overhead Crane Capacity 

Main hook capacity of 225 tons 
Auxiliary hook capacity of 25 tons 
 
75 tons 

Other Water Retaining Structures  
West embankment: 
Length 
Height 

400 feet 
95 feet 

East embankment: 
Length 
Height 

600 feet 
95 feet 

West non-overflow section: 
Length 
Height 

331 feet  
112 feet  

East non-overflow section: 
Length 
Height 

315.5 feet 
150 feet 

West saddle dike: 
Length 
Height 

800 feet  
40 feet 

East saddle dike: 
Length 
Height 

300 feet 
30 feet 

Reservoir  
Length of Impoundment 29 miles 
Miles of Shoreline 367 miles 
Summer (full) pool elevation 793 feet msl 
Winter pool elevation 785 feet msl 
Surface area at full pool elevation of 793-feet msl 9,870 acres 
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Description Number or Fact 
Maximum depth at full pool elevation of 793-feet msl 121 feet 
Drainage area 1,454 square miles 
Area of Watershed in Alabama 4,687 square miles 
Storage capacity: 
 
Gross Storage capacity (at 793-feet msl) 
 
Power storage (usable storage) capacity 
(768-feet msl – 793-feet msl) 
 
Winter operating storage capacity  
(768-feet msl – 785-feet msl) 

 
 
425,721 acre-feet 
 
207,317 acre-feet 
 
 
128,813 acre-feet 

Turbines  Unit 1 Unit 2 
Shaft orientation 
Runner Type 

Vertical 
Francis 

Vertical 
Francis 

Manufacturer Dominion 
Engineering Works 

Dominion 
Engineering Works 

Nameplate Rating 95,000 hp at 121 feet 
of net head 

95,000 hp at 121 feet 
of net head 

Rotation Speed 105.9 rpm 105.9 rpm 
Maximum hydraulic capacity 8,000 cfs 8,000 cfs 
Number of runner blades 13 13 
Number of wicket gates 20 20 
Generators  Unit 1 Unit 2 
Shaft orientation Vertical Vertical 
Manufacturer General Electric General Electric 
Nameplate Rating  67,500 kW; 

71,740 kVA at 0.9409 
pf 

67,500 kW;  
71,740 kVA at 0.9409 
pf 

Number of Phases 
Frequency 

3 phase 
60 cycle 

3 phase 
60 cycle 

Voltage 13,800 volts 13,800 volts 
Unit Capacities  Unit 1 Unit 2 
Authorized Turbine Capacity6 71,250 kW 71,250 kW 
Authorized Generator Capacity 67,500 kW 67,500 kW 
Limiting Capacity Generator Generator 
Authorized Installed Capacity 67,500 kW 67,500 kW 
Project Transmission Facilities  

Generation Step-Up Transformer 

outdoor type, oil filled 
154,000 kVA 
3-phase 
13,800-115,000-volt transformer 

 

6 18 C.F.R § 11.1(i) 
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Description Number or Fact 
Transmission Lines  
Number of lines 
Voltage 
Length 

2 
115 kV 
1.42 miles (Harris 1) 
1.29 miles (Harris 2) 
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