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NOTICE TO USERS OF THIS MANUAL

Regulations specify that this Water Control Manual be published in a hard copy binder with
loose-leaf form, and only those sections, or parts thereof, requiring changes be revised and
printed. Therefore, this copy should be preserved in good condition so that inserts can be made
to keep the manual current. Changes to individual pages must carry the date of revision, which
is the South Atlantic Division’s approval date.

REGULATION ASSISTANCE PROCEDURES

If unusual conditions arise, contact can be made with the Mobile District Office by phoning
(251) 690-2737, during regular duty hours and (251) 490-9535 during non-duty hours. The
Carters’ Dam Project Manager’s Office can be reached at (770) 945-9531 or (770) 780-6224
during non-regular duty hours.

METRIC CONVERSION

Although values presented within this text are shown with English units only, a conversion
table is listed in Exhibit B for your convenience.

VERTICAL DATUM

All vertical data presented in this manual are referenced to the project's historical vertical
datum, National Geodetic Vertical Datum of 1929 (NGVDZ29). Itis the U.S. Army Corps of
Engineer’s policy that the designed, constructed, and maintained elevation grades of projects be
reliably and accurately referenced to a consistent nationwide framework, or vertical datum - i.e.,
the National Spatial Reference System (NSRS) or the National Water Level Observation
Network (NWLON) maintained by the U.S. Department of Commerce, National Oceanic and
Atmospheric Administration. The current orthometric vertical reference datum within the NSRS
in the continental United States is the North American Vertical Datum of 1988 (NAVD88). The
current NWLON National Tidal Datum Epoch is 1983 - 2001. The relationships among existing,
constructed, or maintained project grades that are referenced to local or superseded datums
(e.g., NGVD29, MSL), the current NSRS, and/or hydraulic/tidal datums, have been established
per the requirements of Engineering Regulation 1110-2-8160 and in accordance with the
standards and procedures as outlined in Engineering Manual 1110-2-6056. A Primary Project
Control Point has been established at this project and linked to the NSRS. Information on the
Primary Project Control Point, designated 9B-2A, and the relationship between current and
legacy datums are in Exhibit B.
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PERTINENT DATA

GENERAL

Location — Murray, Gilmer, & Gordon Counties, GA; Coosawattee River, river mile 26.8

Main Dam Drainage Area, sq. mi. 374
Reregulation Dam Drainage Area, sq. mi. 521
Primary flood control pool elevation, ft. above NGVD29 1,099
Max. power pool elev. (dry season), ft. above NGVD29 1,074
Area of primary flood control pool, acres 3,880
Area of maximum power pool, acres 3,275
Flood storage volume, acre-feet (between 1,099-1,072) 95,683
Power storage volume, acre-feet (between 1,074-1,022) 141,402

MAIN DAM AND DIKES

ROCKFILL DAM

Top elevation, feet above NGVD29 1,112.3
Top width, feet 40
Length, feet 2,053

EARTHFILL SADDLE DIKES

Top elevation, feet above NGVD29 1,112.3
Total length, feet 700
Number of dikes 3

EMERGENCY GATED SPILLWAY

Total length, including end piers, ft. (net length 210 ft) 262
Elevation of crest, ft. above NGVD29 1,070.0
Type of gates tainter
Number of gates S
Length of Gates 42
Height of Gates 36.58
POWER DATA
Number of units 4
Capacity: 2 @ 140,00 and 2 @ 160,000 kw (declared values) 600,000
Operating head at maximum power pool, ft. 396
Minimum head at full drawdown, ft. 324

XV
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| -INTRODUCTION

1-01. Authorization. Section 7 of the Flood Control Act of 1944 instructed the Secretary of the
Army to prescribe regulations for the use of storage allocated for flood control (now termed flood
risk management) or navigation at all U.S. Army Corps of Engineers (Corps) reservoirs.
Therefore, this water control manual has been prepared as directed in the Corps’ Water
Management Regulations, specifically Engineering Regulation (ER) 1110-2-240, Water Control
Management (date enacted 8 October 1982). That regulation prescribes the policies and
procedures to be followed in carrying out water management activities, including establishment
and updating of water control plans for Corps and non-Corps projects, as required by federal
laws and directives. This manual is also prepared in accordance with pertinent sections of the
Corps’ Engineering Manual (EM) 1110-2-3600, Management of Water Control Systems (date
enacted 30 November 1987); under the format and recommendations described in ER 1110-2-
8156, Preparation of Water Control Manuals (date enacted 31 August 1995); and ER 1110-2-
1941, Drought Contingency Plans (date enacted 15 September 1981). Revisions to this manual
are to be processed in accordance with ER 1110-2-240.

1-02. Purpose and Scope. This individual project manual describes the water control plan for
the Carters Dam and Lake and Carters Reregulation Dam Project (Carters Project). The
description of the project’s physical components, history of development, water control activities,
and coordination with others are provided as supplemental information to enhance the
knowledge and understanding of the water control plan. The Carters Project water control plan
must be coordinated with the multiple projects in the Alabama-Coosa-Tallapoosa (ACT) Basin to
ensure consistency with the purposes for which the projects were authorized. In conjunction with
the ACT Basin master water control manual, this manual provides a general reference source for
Allatoona water control regulation. It is intended for use in day-to-day, real-time water
management decision making and for training new personnel.

1-03. Related Manuals and Reports.

a. Other manuals related to the Carters Project water control regulation activities include the
Operation and Maintenance manual for the project, and the ACT Master Manual for the entire
basin.

b. One master manual and nine individual project manuals, which are incorporated as
appendices, compose the complete set of water control manuals for the ACT Basin:

Appendix A - Allatoona Dam and Lake

Appendix B - Weiss Dam and Lake (Alabama Power Company)

Appendix C - Logan Martin Dam and Lake (Alabama Power Company)
Appendix D - H. Neely Henry Dam and Lake (Alabama Power Company)
Appendix E - Millers Ferry Lock and Dam and William “Bill” Dannelly Lake
Appendix F - Claiborne Lock and Dam and Lake

Appendix G - Robert F. Henry Lock and Dam and R. E. “Bob” Woodruff Lake
Appendix H - Carters Dam and Lake and Carters Reregulation Dam

Appendix | - Harris Dam and Lake (Alabama Power Company)

1-1



ONO O WN -

11
12
13
14
15
16
17
18
19

20

Final Draft Appendix H - Carters Dam and Reregulation Dam

c. Other pertinent information regarding the ACT River Basin development is in operation
and maintenance manuals and emergency action plans for each project. Historical, definite
project reports and design memoranda also have useful information.

1-04. Project Owner. The Carters Project is a federally owned project entrusted to the Corps,
South Atlantic Division (SAD), Mobile District.

1-05. Operating Agency. Operation and maintenance of the Carters Project is the
responsibility of the Mobile District Operations Division. Supervision and direction for this effort
is provided by the project’'s Operations Project Manager.

1-06. Regulating Agencies. Authority for the water control regulation of the Carters Project has
been delegated to the SAD Commander. Water control regulation activities are the responsibility
of the Mobile District, Engineering Division, Water Management Section. Water control actions
for the Carters Project are regulated in a system-wide, balanced approach to meet the federally
authorized purposes. It is the responsibility of the Water Management Section to develop water
control regulation procedures for the ACT Basin federal projects. The regulating instructions
presented in the basin water control plan are issued by the Water Management Section with
approval of SAD. The Water Management Section monitors the project for compliance with the
approved water control plan and makes water control regulation decisions on the basis of that
plan. When necessary, the Water Management Section instructs the project personnel regarding
normal procedures and emergencies for unusual circumstances.
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Il - DESCRIPTION OF PROJECT

2-01. Location. The Carters Project is located on the Coosawattee River approximately 1.5
miles upstream of Carters in northwest Georgia. It is about 60 miles north of Atlanta, Georgia,
and approximately 50 miles southeast of Chattanooga, Tennessee. The Carters Reregulation
Dam (Reregulation Dam) was constructed about 1.8 miles downstream from the main dam.
Both dams are located in Murray County with a large portion of the main reservoir extending into
Gilmer County. The upper reaches of the Reregulation Dam pool extends into both Gordon and
Gilmer Counties. A vicinity map and location map are shown in Figure 2-1 and Figure 2-2. A
basin map is shown on Plate 2-1.
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Figure 2-2. Location Map

2-02. Purpose. The Carters Project is designed primarily for flood risk management and
hydroelectric power. Water supply, flow regulation, recreation, fish and wildlife conservation
and, water quality control are additional benefits of the project. Carters Lake increases flood
protection to the rich farm lands along the Coosawattee and Oostanaula River. Peak flood
stages are reduced as far downstream as Rome, Georgia, about 72 river miles downstream
from the project. Average monthly power generation over the period August 1975 through Mar
2009 has been 36,646 megawatt hours (MWH), and an annual average of 439,757 MWH. A
minimum downstream flow of 240 cubic feet per second (cfs) is maintained by releases from the
Reregulation Dam. The 240 cfs represents the 7-day average 10-year frequency low flow
(7Q10) at the reregulation dam site. Areas below the project are assured of this minimum flow
during dry periods as long as sufficient water exists at the project.

The Carters Project has created a scenic mountain lake, 11 miles long with 62.7 miles of
shoreline. The lake is about 400 feet deep at the dam. The 10 public use and access areas
found at the project provide for a variety of activities.

2-03. Physical Components. The main dam is a massive rolled-rock structure built across the
deep Coosawattee River gorge. It rises 445 feet above the foundation and contains nearly 15
million cubic yards of material. The dam has a length of 2,053 feet along the arch of the axis.

2-2
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The radius of the arch is 2,100 feet. Minimum top elevation is 1,112.3 feet NGVD29 at both
ends of the dam with a sloping overbuild to 1,115.3 feet NGVD29 at the center of the dam.
Sides slopes are generally one vertical to two horizontal. The upper cofferdam was constructed
to form a 30-foot berm on the upstream face at elevation 671.5 feet NGVD29. An impervious
earth core, grout curtain and a core trench excavated to sound rock provide seepage control. A
22-foot wide roadway extends across the top of the dam giving easy access to both ends of the
structure. A typical section through the dam is shown on Plate 2-2.

An aerial photograph of the main dam area is shown below in Figure 2-3 followed by a
general plan of the area including the Reregulation Dam in Figure 2-4.

Emergency Gated

ﬁlntake Structure

“Powethouse

Figure 2-3. Carters Aerial Photo and Features
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Figure 2-4. Carters Site Plan

a. Saddle Dikes. Three earth and rock-fill saddle dikes were required on the left bank rim of

the main reservoir about 6,000 feet upstream from the main dam. The maximum height of the
dikes is about 40 feet with a top elevation of 1,112.3 feet NGVD29. Top width of the dikes is 30
feet and side slopes are 1 vertical to 2.5 horizontal. A typical section through the saddle dikes is
shown on Plate 2-3.

2-4
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b. Emergency Spillway. The level of the main reservoir can normally be controlled by
releasing water through the powerhouse turbines. However, unusually high inflows are
possible. The emergency gated spillway is designed to help maintain control of the level of the
main dam during these critical periods. Also if the powerhouse is forced out of service it may
become necessary to use the emergency spillway. Discharge through the emergency spillway is
not preferred due to the potential for erosion in the spillway channel, specifically around the
emergency sluice access road located below the spillway. The concrete gravity-type structure is
262 feet long and consists of five gate bays each 42 feet wide, two end piers 10 feet wide and
four intermediate piers eight feet wide. The crest of the spillway is at elevation 1,070 feet
NGVD29. Flow over the crest is controlled by five tainter gates 42 feet wide and 36.58 feet
high. The gates are moved by individual electrical hoists located at elevation 1,120.0 feet
NGVD29 on top of the piers. Stop logs are not required for repair and maintenance of the gates
since the pool level is allowed to drop below the spillway crest during normal power operations.
In fact about 25% of the time, merely from normal operation, the project is below elevation 1070
feet.

The service building is located about 80 feet west of the spillway and houses the emergency
engine generator, air compressor and electrical substation. The spillway is shown below in
Figure 2-5 and Figure 2-6. Plan, Elevation and Section of the emergency gated spillway are
shown on Plate 2-4 and Plate 2-5.

Figure 2-5. Emergency Gated Spillway (Looking Downstream)
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Figure 2-6. Emergency Gated Spillway (Looking Upstream)

c. Intake Structures and Penstocks. There are two reinforced concrete intake structures at
Carters. Each is 94 feet long and 51 feet wide at the base. Elevation at the base is 981 feet
NGVD29. Each structure has two reinforced concrete towers 138.5 feet high that contain the
gate machinery and other devices to regulate flow into the penstocks. Flow into each of the four
intake passages is controlled by a 14-foot by 20.5-foot tractor-type head-gate with upstream
seals. Each gate is equipped with an electric hoist and an auxiliary hydraulic lowering device for
emergency closure located on the tower deck at elevation 1,112.5 feet NGVD29. An enclosed
substation on the tower deck provides the power used at the intake structure.

Each tower has a work bay at elevation 1,080 feet NGVD29 for servicing the head gates. A
portable electric manlift is used to inspect the gates and penstocks and is operated in the recess
immediately downstream from the gate. A road crane is provided to service the removable-type
trash racks that protect the entrance to each intake passage. This crane can also be used to
insert and remove the one set of steel stoplogs provided at the structure, when dewatering of
the intake is required. An aerial photograph of the intake structure is shown below on Figure 2-
7. Atypical section is shown on Plate 2-6.
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Figure 2-7. Aerial View of Intake Structures

Photographs of the intake structures taken during construction and prior to filling are shown
below in Figure 2-8 and in Figure 2-9. A recent photo is shown in Figure 2-10.

Figure 2-8. Upstream of Intake During Construction
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Figure 2-9. Right Bank Intake Prior to Filling

Figure 2-10. Intake Structure Looking Downstream
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Four steel-lined penstocks extend from the intake structures to the powerhouse through 23-
foot diameter tunnels cut through solid rock. The length of each penstock is about 835 feet.
Inside diameter of the steel lining is 18.0 feet and the area between the steel and rock walls is
filled with concrete and grouted. The penstocks were designed to be as much alike as possible.
The slight differences are due to the characteristics of the conventional versus the pump-turbine
units. The penstocks for the pump-turbines have a thicker liner plate to handle greater
waterhammer pressures provided by these units. Also, the exit end of the penstocks for the two
pump-turbine units transition to a diameter of 13.5 feet. Centerline profiles and typical sections
of the penstocks are shown on Plate 2-7.

d. Powerhouse and Switchyard. The powerhouse is located on a rock bench cut into the
right river bank about 200 feet below the toe of the main dam. The reinforced concrete structure
is 390 feet long and 115 feet wide. The powerhouse contains two conventional 140,000
kilowatts (Kw) (declared value) hydrogenerator units (units 1 and 2), two reversible 160,000 Kw
(declared value) pump-turbine units (units 3 and 4), an erection bay, unloading bay and an
entrance wing. Declared Power Capacity is defined as the plant’s operational capacity declared
on a weekly basis to the power marketing agency. The value may vary slightly from week to
week depending on factors such as head and cooling capabilities. A photograph of the
powerhouse is shown below in Figure 2-11 and longitudinal and transverse sections are shown
on Plate 2-8 and Plate 2-9.

s 'S

Figure 2-11. Carters Powerhouse at Tailrace

The Allis-Chalmers Mfg. Co., produced the generators and the Newport News Ship Building
Co., produced the turbines for the conventional units 1 and 2. General Electric manufactured
the generators and Allis-Chalmers produced the turbines for the reversible units 3 and 4.

The control room, located in the erection bay at elevation 706.00 feet NGVD29, governs the
generation, as well as the reregulation dam gates (up to a two feet opening, then must dispatch

2-9
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onsite personnel) and emergency spillway gate settings at the project. The Carters Project also
governs generation at the Corps’ Buford and Allatoona Projects from the Carters control room
via remote control. Operators from Carters are dispatched to Allatoona or Buford to operate the
generators in the advent of loss of communication between the facilities. Local maintenance
personnel at Allatoona and Buford operate the spillway and sluice gates at Allatoona and the
sluice gates at Buford when needed.

The distributor centerline of the conventional units 1 and 2 is located at elevation 658.0 feet
NGVD29. A generator floor at elevation 691 feet NGVD29 and a turbine floor at elevation 676
feet NGVD29 provide access to the units. The distributor centerline for pump-turbine units 3
and 4 is at elevation 649 feet NGVD29 and the generator floor is at elevation 676 feet NGVD29.
There is no floor at elevation 691 feet NGVD29 over units 3 or 4 nor is there a turbine floor.
Access to the pump-turbines is provided by a passage from the service bay floor at elevation
660 feet NGVD29. A 400-ton overhead crane provides the lifting power for installation and
maintenance of all four units. The crane has two trolleys, each with a 200-ton sister hook and a
25-ton auxiliary hook.

The service bay is located on the downstream side of the structure below the draft tube deck
and houses the sewage treatment plant, water treatment, oil storage and other services. An
extensive collector drain system along the upstream wall of the powerhouse reduces the pore
pressures against the powerhouse to a differential head of 10 feet.

The switchyard is located at the center of the downstream base of the main dam. The
ground elevation of 708.75 feet NGVD29 reflects approximately 10 feet of freeboard above the
699.0 feet NGVD29 maximum reregulation dam pool elevation. The fenced area containing the
switching apparatus is approximately 592 feet long by 343 feet wide. The switching equipment
and structures are designed to operate at 230 kilovolts (kv). A photograph of the switchyard is
shown below in Figure 2-12.
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e. Emergency Low Level Sluice. The gate-controlled low level sluice was constructed to
evacuate water from the main reservoir if repairs to the main dam are required or if aid in
controlling the pool elevation is needed. The 2,712-foot long tunnel is located below the left
bank abutment of the main dam. The location of the sluice is shown on Figure 2-4.

A circular, concrete-lined 16.5-foot diameter tunnel extends from the upstream portal to the
tandem gate machinery. The downstream section is a 22-foot unlined horseshoe-shaped tunnel
except that the 200-foot portion immediately downstream from the gate structure has concrete
sides and bottom to prevent erosion of the rock. Elevation of the tunnel floor varies from 725
feet NGVD29 at the upstream entrance to 710 feet NGVD29 at the downstream exit. The
upstream portal is slotted for the placement of stop logs used for de-watering the tunnel.
However, the stop logs and floating plant for placing them are not furnished at the project.

The gate structure has two water passages each five feet wide and 10 feet tall. Flow in
each passage is controlled by tandem slide gates. A vertical 10-foot diameter shaft extends
approximately 335 feet from the gate structure to the surface between the main dam and the
emergency gated spillway. A plan and profile of the sluice are shown in Plate 2-10 and sections
are shown on Plate 2-11. Gate sections are shown in Plate 2-12. A photograph of the exit end
of the tunnel is shown below in Figure 2-13.

o

Figure 2-13. Downstream Opening of the Emergency Sluice Tunnel

A small building, covering the shaft contains a remote panel for operation of the gates and
provides space for an elevator used for access to the gate structure. The building is shown in
Figure 2-14. As of the date of this report, the emergency low level sluice has never been used.
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Figure 2-14. Low Level Sluice Control Building

f. Diversion Tunnel. Construction of the main dam at Carters required the Coosawattee
River to be rerouted at the dam site. A 23-foot high, 23-foot wide unlined horseshoe-shaped
diversion tunnel was drilled approximately 2,407 feet long through the left ridge of the river
valley. After completion of the main dam the upstream entrance (shown below in Figure 2-15)
was sealed with steel stoplogs and plugged with concrete. Location of the tunnel is shown on
Figure 2-4. A plan and profile is shown on Plate 2-13, and sections of the tunnel are shown on
Plate 2-14.
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1  Figure 2-15. Diversion Tunnel Upstream Entrance Prior to Filling

2-04. Related Control Facilities. The Reregulation Dam was constructed about 1.8 miles
downstream from the main dam to store water for pump back operations, to regulate the inter-
mittent releases from the power plant, and to control minimum flow downstream. The dam
consists of a gated spillway with earth and rock-fill dikes extending on either side to higher
ground. Photographs of the Reregulation Dam taken from upstream of the dam and taken from
old US Highway (Hwy) 411, looking upstream and downstream from old US Hwy 411 are shown
on Figure 2—-16, Figure 2-17, and Figure 2-18. A layout of the Reregulation Dam is shown in
Figure 2-19.

O©oo~NOOOAPRWN
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10  Figure 2-16. Reregulation Dam, Looking Downstream

2-13
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Figure 2-17. Reregulation Dam, Looking Upstream From Old US Hwy 411
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Figure 2-18. Looking Downstream From Old US Hwy 411

2-14
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Figure 2-19. Reregulation Dam Plan

a. Gated Spillway. The gated spillway is a concrete gravity-type structure 208 feet long,
consisting of four gate bays, 42 feet wide, three intermediate piers, eight feet wide, and two end
piers, 10 feet wide. The spillway crest is at elevation 662.5 feet NGVD29. Flow through the dam
is controlled by four tainter gates 42 feet wide and each rising 36.5 feet above contact with the sill.
The gates are raised and lowered by individual electrical hoists located on top of the piers at
elevation 707.0 feet NGVD29. The floor of the basin is at elevation 647.5 feet NGVD29,
reinforced, cantilever-type training walls are built on each side of the stilling basin with the top of
the walls at elevation 672 feet NGVD29. The Reregulation Dam spillway gates are typically
controlled from within the powerhouse. If there is the need to open any gate more than 2 feet,
project staff must be dispatched to the spillway to operate the gates on site. A plan and elevation
are shown on Plate 2-15 and a typical section through the spillway is shown on Plate 2-16.

2-15
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The operating house on the right bank end pier monolith houses the controls and equipment
necessary to operate the dam. A spillway bridge with a 20-foot roadway (crest elevation 717
feet NGVD29) was constructed to provide easy access to the structure and to enable stoplogs
to be placed with a road crane. Access to the gate hoists is provided by a catwalk under the
service bridge. A concrete, gravity-type, non-over-flow wall is provided on each side of the
spillway to permit transition to the embankment section.

b. Regulation Dam Embankment Dikes. Earth and rock-fill embankment dikes form the
damming structures on the overbanks from the non-overflow walls of the gated spillway to high
ground. The dikes have a combined length of about 2,855 feet. The top elevation of the dikes,
703.0 feet NGVD29, makes overtopping highly improbable. Left and right dike sections are
shown in Plate 2-17. Location of the embankment dikes is shown in Figure 2-19.

2-05. Real Estate Acquisition. Real Estate requirements for the Carters Project include the
reservoir areas, public use and access areas, construction areas and the road right-of-way
easements. Hydraulic studies indicate that induced surcharge operations will contain the pool
near or below elevation 1,107 feet NGVD29. A one-foot free board is considered sufficient to
accommodate the adverse effects of saturation and wave action so the acquisition line for the
main reservoir was set at elevation 1,108 feet NGVD29. In establishing this line, however, the
acquisition of property along minor land subdivisions in accordance with existing policy is
generally controlled by the requirement for a 300-foot horizontal clearance from the static full
pool rather than by acquisitions directly related to the 1,108 feet NGVD29 contours.

A total of 7,485 acres for the main dam were acquired in fee simple and easements were
acquired for 159 acres. In addition 1,415 acres were acquired in fee simple for the Reregulation
Dam and reservoir, including all lands below elevation 694.0 feet NGVD29. Easements were
taken on another 31 acres. The general limits of land acquisition are shown on Plate 2-18.

2-06. Public Facilities. The public use areas around Carters Lake are shown on Plate 2-19.
The two areas at the Reregulation Dam are counted as one in the following Table 2-1.

The recreation facilities at each public use area are listed in the following Table 2-1.
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Table 2-1. Public Use Area Recreation Facilities
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Public Use Areas
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Carters Lake Marina o o
Harris Branch 0|0 |0 |0 O |00 |0 |O
Doll Mountain** 0|0 0|0 |0 |O (o] (o]
Ridgeway O|0 |0 (O |O o (o]
Woodring Branch** O|0 |0 (O|O |O o
North Bank o O[O0 |O (o]
Reregulation Dam site O (O (O O |0

** Has separate campground and day use areas.
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lll - HISTORY OF PROJECT

3-01. Authorization. Authority for development of a dam on the Coosawattee River near
Carters, Georgia, is contained in Section 2 of the River and Harbor Act adopted 2 March 1945
(Public Law 12, 79th Congress, 1st Session). This Act approved the initial and ultimate
development of the Alabama-Coosa River and tributaries for flood risk management, power
generation, navigation and other purposes as outlined in House Document 414, 77th Congress.

House Document No. 414, 77th Congress, 1st Session, did not prescribe a specific plan for
the development of the Coosawattee River. At that time the comprehensive plan for the basin
provided for an upper and lower dam on the Coosawattee River with an impounding dam on the
Cartecay River. As a result of subsequent studies, a more complete development of the river by
a single high dam at the lower site was found to be warranted. Modification of the two-dam plan
was therefore authorized.

3-02. Planning and Design. Early studies limited the location of a project on the Coosawattee
River to the reach between miles 26 and 35. The possibilities of a single dam, two dams and a
single dam with a long tunnel to develop the full head in the reach were investigated. At the
suggestion of the Federal Power Commission (FPC), the pumped-storage potential of these
dams to develop a greater peaking power capacity was also studied. The results of these
analyses and a description of the various plans are given in the "Site Selection Report"
submitted on 31 March 1961.

After a single dam was established for the development of the reach, studies were made of
the maijor structures. The basic types of dams investigated included a rock-fill type with
separate fixed-crest and gated spillways and the concrete gravity type with a gated spillway.
Straight and U-shaped fixed-crest spillways of various length were considered and various types
of gated structures were investigated. Power plant and diversion tunnel locations were studied
on both banks. The results of these studies were submitted in August 1962, and discussed at a
conference with representatives of the Chief of Engineers, the Division Engineer, SAD and
special consultants on 26 - 27 September 1962. A description of the alternative plans is given
in Appendix IV of Design Memorandum No. 5 and the minutes of the meeting in regard to them
is given in Appendix V.

Design Memorandum No. 5, "General Design", dated 22 July 1963, presented plans for a
dam at mile 26.8 on the Coosawattee River. Maximum and minimum power pools would be at
elevations 1,072 and 1,022 feet NGVD29 respectively and maximum flood risk management
pool would be at elevation 1,099 feet NGVD29. This project would have a powerhouse
containing two 52,000 Kw units.

Approval for installation of 250,000 Kw of generating capacity at Carters Dam on the
Coosawattee River together with a reregulation dam to limit power discharges to the
downstream channel capacity was given by the Secretary of the Army on 25 July 1964, in
response to a memorandum from the Chief of Engineers dated 6 July 1964, on the subject:
Carters Dam and Reservoir, Georgia. The results of investigations made in planning the
changed facilities for the project were prepared as a supplement to Design Memorandum No. 5,
and was submitted on 30 September 1964.

This plan provided for an intake structure for two powerhouse units. Subsequently, major
modifications of the plan were authorized by the following correspondence:




O NoOOobh WN -

Final Draft

Appendix H - Carters Dam and Reregulation Dam

In a letter dated 12 April 1966, from OCE to SAD, subject: "Carters Dam -
Proposed Addition of Two More Units Initially in the Power Plant", four 125

MW units were approved as a basis for further planning.

In a 2nd Endorsement dated 22 April 1966 (basic letter SAMEN-D, 15 April

1966), from OCE to SAD, Subject: "Carters Project - Comparative Costs for 4-

Unit Installation - 50-Foot versus 80-Foot Drawdown Provision", a 50-foot

drawdown was approved.

In a 2nd Endorsement dated 29 August 1966 (basic letter SAMEN-D, 17 August
1966), from OCE to SAD, subject: "Carters Project - Pump Turbine Studies", the

design of the intakes for four 18-foot-diameter penstocks was approved.

At a time when the original design was essentially complete the addition of two pump-
turbine units was authorized and a decision was reached to construct the entire powerhouse
and associated switchyard under a single contract. Design Memorandum No. 22 was prepared

to present the design considerations involved with the addition of the two units.

The following tabulation lists the design publications pertaining to the Carters Project.

Design Memorandum
Number

1
2
3A

3-B(C-1)

10
11
12
13
14
15
16
17
19
20
22
23

Table 3-1. List of Design Memoranda

Title

Site Selection Report

Basic Hydrology

Preliminary Master Plan —

Part of the Master Plan

Public Use and Administrative Facilities
Hydroelectric Power Capacity

Letter Report — Hydraulic Design of
Diversion Tunnel

General Design

Supplement to General Design
Memorandum Number 5

Access Road, Right Bank

Supplement to Design Memorandum

No. 6 — Access Road, Right Bank
Reservoir, Additional Construction

And Public Use Areas

Main Dam and Saddle Dikes; Excavations
For Spillway, Headrace, and Powerhouse
Emergency Gated Spillway

Powerhouse Structure

Supervisory Control System

Real Estate — Reregulation Dam and Reservoir
Sources of Construction Material
Penstocks

Gated Spillway for Reregulation Dam
Reregulation Dam - Rock and Earth
Intake Structures for Powerhouse
Relocations - Georgia Highway 156
Relocations - Georgia Power Co. Lines
Powerhouse and Appurtenances, Units 3 and 4
Buildings, Grounds and Utilities

Date of

Submittal

31 Mar 1961
7 Nov 1961

16 Mar 1962
15 Mar 1966
25 Apr 1962

18 Jan 1963
22 Jul 1963

30 Sep 1964
23 Feb 1962

3 Aug 1964
17 Sep 1963

18 Sep 1964
17 Feb 1965
10 Sep 1965
16 Jun 1965
5 May 1965
5 Nov 1965
1 Dec 1965
2 Aug 1966
1 May 1968
11 Oct 1966
19 Jun 1967
28 Feb 1969
1 Dec 1967
5 Mar 1970

3-2
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3-03. Construction. The first of a long series of contracts, for the Carters Project was awarded
in 1962. The following tabulation lists some of the major contracts, the contractors and the
dates of issuance.

Table 3-2. List of Construction Contracts

Right Bank Access Rd., Ledbetter Bros., Inc. 3 Nov 1962
Site Clearing and Test

Fills

Excavation of Diversion Ledbetter Bros., Inc. 20 Feb 1963
Tunnel Portals

Excavation of Diversion Tunnel Cowin and Co., Inc 1 Mar 1964
Construction of Main Roy Tyan Sons Co., Inc. 23 Dec 1964
Dam Phase |

Construction of Main Clement Bros. Co. 15 Mar 1968
Dam Phase |l

Construction of Left Bank Phillips & Jordan, Inc. 1 Sep 1966
Access Rd., &

Saddle Dikes

Excavation of Penstock W.L. Hailey & Co., Inc. 23 Apr 1969
Tunnels

Construction of Intake Al Johnson Constr. Co. 26 May 1972
Structure and Penstock Liners

Construction of Emergency Rosiek Constr. Co. Inc. 1 Jun 1972
Gated Spillway

Construction of Carters Kandy, Inc. 15 Nov 1972

Reregulation Dam

Construction of Emergency Al Johnson Constr. Co. 2 Mar 1972
Low Level Sluice

Construction of Powerhouse Al Johnson Constr. Co. 31 Aug 1975

Photographs of the site during construction are shown below in Figure 3-1 and Figure 3-2.
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Figure 3-1. Main Dam Site During Construction
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Figure 3-2. Reregulation Dam Site During Construction
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Design Memorandum No. 5, General Design, Appendix V considered the minimum flows
from Talking Rock Creek adequate to meet low flow requirements downstream. Twenty years
of flow records indicated the minimum monthly discharge from Talking Rock Creek was about
100 cfs.

In August of 1970, the Georgia State Water Quality Control Board expressed concern over
possible effects of operation of Carters Dam on water quality on the upper Coosa River and
requested increased minimum flows at Mayo's Bar. The Mobile District Office, in a letter dated
12 August 1971 to the Georgia State Water Control Board, stated that a guaranteed minimum
continuous release of 240 cfs would be provided from the Reregulation Dam. This had been
determined to be the seven-day average 10-year frequency low flow at that point.

The pool level reached elevation 725 feet NGVD29 on 16 November 1974. After this date, a
minimum continuous flow of 240 cfs was maintained below the Reregulation Dam to support
downstream water quality flow requirements. After the pool reached elevation 800 feet
NGVD29 on 16 December 1974, the rate of rise was slowed by releasing water through the low-
level sluice so that workers in the diversion tunnel would not be endangered. The diversion
tunnel was completely sealed with a concrete plug by the middle of January 1975, and the pool
was again allowed to rise freely. The pool reached minimum power pool, elevation 1,022 feet
NGVD29, on 17 March 1975.

The conventional generating units 1 and 2 were declared commercially available on
17 November and 23 July 1975, respectively. The pump turbine units 4 and 3 became
commercially available on 13 June and 8 September 1977, respectively.

A graph of the initial filling rate of the main pool at Carters is shown below in Figure 3-3.

Carters Main Dam Reservoir Filling
1100
1050 - Reached minimum
power pool, 1022 ft \
1000 | MSL, on 17 Mar 1975 Reached top of
—_— power pool, 1072 ft
. 950 - MSL, 17 Jul 1975
—
(72}
= 900
E \ Diversion Tunnel
= 850 - Sealed middle
-.% of Jan 1975
S 800 -
[
i 750 - Reached upstream invert of
Low Lewel Sluice, 725 ft MSL
700 - on 16 Nov 1974
<*—— Closure 12 Nov
650 1 1974
600 T T T T T T
Sep-74 Nov-74 Jan-75 Feb-75 Apr-75 Jun-75 Jul-75 Sep-75
Date

Figure 3-3. Carters Dam Reservoir Filling
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3-04. Related Projects. Except for the two dams at the Carters Project there are no other
structures within the Coosawattee River Basin requiring special coordination. There is,
however, a large multiple purpose reservoir outside the basin on the Etowah River operated by
the Corps. This project, Allatoona Dam, affects river stages at Rome, Georgia, where the
Etowah and Oostanaula Rivers meet to form the Coosa River. Operations at the Carters
Project also affect stages at Rome, although to a lesser degree.

Since the Carters project is equipped with reversible pump-turbines and because a
minimum flow of 240 cfs is maintained from the Reregulation Dam at all times, little coordination
in the reservoir operations of Carters and Allatoona is normally needed during periods of low to
moderate flows. Under extreme low flow conditions, additional water may be released from
Carters and/or Allatoona for water supply purposes in the Rome area. During periods when
flood waters are being evacuated from Carters and/or Allatoona, releases will be planned and
monitored to help prevent aggravating flood conditions near Rome.

Other projects (Corps and non-Corps) in the ACT System that affect water control objectives
to varying degrees are Allatoona, Weiss, Logan Martin, H Neely Henry, Millers Ferry, Claiborne,
R. F. Henry, and Harris.

3-05. Modifications to Regulations. There have been no changes in the water control plan
since the initial manual was published in 1979.

3-06. Principal Regulation Problems. The most significant problems at the project involve
the swelling and fracturing of the concrete used in construction of the Reregulation Dam, which
is caused by alkali aggregate reaction (AAR). Material for construction of the Reregulation Dam
came from Vulcan Material’s quarry in Dalton, Georgia. There was reportedly a bed of reactive
aggregate in the Dalton Quarry during the time of construction of the Reregulation Dam.
Aggregate was apparently obtained from this bed and shipped to the Carters site at least twice
during construction of the Reregulation Dam. There is no record that the first shipment of bad
aggregate was noted, but some of the concrete placed prior to 22 June 1971 has been affected
by an intense alkali aggregate reaction. The second shipment of bad aggregate was
recognized, and a sample of aggregate and ledge rock from the quarry was sent to the SAD lab
in late September 1971. Petrographic examination identified both the sample as containing an
excessive amount of "soft and potentially deleterious" particles, and the ledge rock as "fine
grained argillaceous dolomitic limestone" that should be avoided because "it is soft....as well as
being deleteriously reactive". Intense alkali reacted concrete from this second shipment can be
found in concrete placed between 11 August 1971 and 9 November 1971. The referenced
petrographic report recommended that selective quarrying be utilized at the quarry to eliminate
production of the bad aggregate. Concrete placed subsequent to 9 November 1971 only shows
occasional cracking due to AAR. Inspection of the Dalton Quarry on this trip indicates that the
reactive bed was quarried away years ago. AAR cracking is shown in Figure 3-4 and Figure 3-5.

Because of the AAR, cracking and displacement of the bridge across the spillway has
resulted in weakening of the bridge to the degree that it is considered no longer safe to
withstand the weight of the crane used to place stoplogs on the upstream face. However, under
the American Recovery and Reinvestment Act of 2009, temporary repairs were made to the
bridge to allow for a crane to be able to place the stoplogs. In addition, displacement of the
abutment and intermediate pier at monolith D9 has resulted in the inability to raise gate number
4 fully. Operation of the gate is limited because there was difficulty in the past closing the gate
once it was opened. Further efforts are currently underway to allow for full opening of all gates.

A second is the limitation on head for pump back operations. Whenever the power head
reaches 395 feet excessive vibration occurs in the hydropower units and pumping must be
discontinued unless the reregulation pool is over 690 feet NGVD29, then the maximum head is
397 feet.

3-7
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Figure 3-4. Close-up of the crack on the upstream side of gate No. 4

Figure 3-5. Close-up of crack on upstream side (east bridge end) of gate No. 4

3-8
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IV - WATERSHED CHARACTERISTICS

4-01. General Characteristics. The Carters Project, Carters Main Dam and Coosawattee
River drainage basins are shown below in Figure 4-1. The Carters Main Dam drainage area
does not include Talking Rock Creek Basin, which flows into the Reregulation Dam pool below
the main dam. Talking Rock Creek is included in the Carters Project Basin.
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Figure 4-1. Carters Project, Main Dam, and Coosawattee River Basins

The Coosawattee River Basin is located at the northern end of the Alabama-Coosa River Basin.
It is roughly rectangular in shape, draining an area of approximately 865 square miles.
Maximum length and width of the basin are approximately 40 and 25 miles respectively. The
Coosawattee River is formed by the juncture of the Ellijay and Cartecay Rivers at Ellijay,
Georgia, about 21 miles upstream from the Carters Project. These tributary streams rise in the
Blue Ridge Mountains which have peaks up to 4,000 feet NGVD29. The southern boundary of
the basin is shared with the northern boundary of the Allatoona Dam Basin, which drains into
the Etowah River. The 48-mile long Coosawattee River has a total fall of 650 feet, or an
average of about 13.5 feet per mile. The slope of the river below Carters Project is
approximately 1.5 feet per mile. The slope above the project to the confluence of the Ellijay and
Cartecay Rivers is approximately 23.5 feet per mile. Above the Carters Main Dam, the drainage
basin is approximately 374 square miles of forest area. Above the Reregulation Dam the
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drainage basin is 521 square miles. The large increase in drainage area is due to the addition
of Talking Rock Creek Basin joining the Coosawattee River in the Reregulation Dam Basin.

4-02. Topography. From its source the Coosawattee River flows in a southwest direction
through an elevated semi-plateau section for about 10 miles, then about 13 miles through a
gorge section, and finally, after emerging from the gorge, about 25 miles through a broad
plateau to join the Conasauga River and form the Oostanaula River. Elevations in the
Coosawattee River Basin range from approximately 4,000 feet NGVD29 at the basin divide to
600 at the mouth. Channel capacity below the Carters Project is estimated to be about 3,200
cfs. Ariver bottom profile of the Coosawattee and Oostanaula Rivers is shown below in Figure
4-2.
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Figure 4-2. River Bottom Profile of the Coosawattee and Oostanaula Rivers

4-03. Geology and Soils. The Carters Project is located in the irregular escarpment which
separates the Piedmont Province from the Appalachian Valley Province. The main dam is
about one-half mile upstream from the escarpment in a 600-foot deep gorge. Specifically, the
main dam and reservoir are in the Dahlonega Plateau Subdivision of the Piedmont Province.
This region is characterized by rugged, mountainous terrain. One of the major thrust faults of
the United States, the Cartersville Fault, is located along the boundary escarpment. The
escarpment is the result of this fault and of differential erosion between the harder crystalline
rocks of the Piedmont and the softer sedimentary rocks of the Appalachian Valley. The
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Reregulation Dam is located within the Appalachian Valley Province and about 1.8 miles
downstream from the main dam. Broad valley lands with occasional north-trending ridges typify
this province.

4-04. Sediment. Sediment ranges have been established in the Reregulation and Main Dam
pools as well as below the Reregulation Dam to Pine Chapel Road. Surveys have been made
above the Main and Reregulation Dams in 1973 and 1992 at the locations shown on Plate 4-1,
although they extended no deeper than 200 feet in the main dam pool. Retrogression range
locations below the Reregulation Dam are shown in Figure 4-3. All locations above and below
the project were re-surveyed in September 2009, with ranges in the main dam pool surveyed to
the bottom of the pool. The basin above Carters Project remains largely forested with little
development or erosion basin-wide. Erosion downstream of the Reregulation Dam has not
been noted in periodic inspections and does not appear to be a problem.
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Figure 4-3. Retrogression Ranges below the Reregulation Dam

4-05. Climate. The average annual temperature in the Coosawattee River Basin above
Carters Dam is about 60 degrees Fahrenheit (°F). This is based on averages at seven stations
near the basin boundary. These stations, Calhoun Experiment Station, Dahlonega, Jasper,
Dalton, Cartersville, Lafayette, and Rome are considered representative of the area. Average
monthly temperatures range from 40 °F in January, the coldest month to about 78 °F in July and
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August, the warmest months. Extreme temperatures recorded in the area range from 109 °F to
-14 °F and the frost-free period normally lasts from mid-April to early October.

A map showing the seven representative stations is shown below in Figure 4-4.
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Figure 4-4. Representative temperature stations for the Coosawattee Basin
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Monthly maximum, minimum and mean temperatures for the selected stations in the basin
are shown below in Table 4-1.

Table 4-1. Average Temperature (1981 — 2010)

Average Temperature Based on 30-Year Period — 1981 Through 2010
(Degrees F)
Station JAN | FEB | MAR | APR | MAY | JUNE | JuLy | Auc | SEPT | ocT | Nov | DEC ANNUAL
Calhoun
Exp Sta Max | 50.7 | 55.3 | 63.5 | 72.3 | 79.8 | 87.5 [ 90.2 | 89.5 | 83.4 | 73.9 | 63.0 | 53.1 71.9
Mean | 40.5 | 444 | 51.7 | 59.9 | 67.8 | 76.1 | 794 | 78.6 | 71.8 | 60.8 | 51.2 | 42.9 60.5
Min | 30.3 | 334 | 40.0 | 47.5 | 55.9 | 64.7 | 68.6 | 67.7 | 60.3 | 47.7 | 39.5 | 32.7 49.1
Dahlonega | Max | 50.3 [ 549 | 61.8 [ 70.3 | 774 | 83.1 | 86.3 | 852 | 794 | 71.2 | 62.3 | 52.2 69.6
Mean | 38.4 | 41.9 | 48.3 | 55.8 | 63.2 | 70.6 | 74.5 | 74.0 | 67.3 | 57.9 | 48.7 | 404 56.8
Min | 26.4 | 28.9 | 34.7 | 41.3 | 49.1 | 58.1 | 62.7 | 62.8 | 55.2 | 445 | 35.2 | 28.6 44.0
Jasper Max | 47.8 | 52.0 | 60.6 | 69.0 | 76.1 | 82.7 | 85.6 | 84.9 | 79.2 | 69.5 | 60.0 | 50.3 68.2
Mean | 39.0 | 42.7 | 50.3 | 57.8 | 65.5 | 73.0 | 76.1 | 75.6 | 69.6 | 59.3 | 50.4 | 42.0 58.5
Min | 30.2 | 334 | 40.1 | 46.7 | 54.9 | 63.2 | 66.7 | 66.2 | 59.9 | 49.0 | 40.9 | 33.7 48.8
Dalton Max | 50.1 | 54.8 | 64.0 | 721 | 79.6 | 86.2 | 89.6 | 89.2 | 83.4 | 74.0 | 63.1 | 52.7 71.6
Mean | 40.1 | 43.7 | 51.8 | 58.9 | 67.7 | 75.1 | 79.0 | 784 | 721 | 61.5 | 51.4 | 42.8 60.3
Min | 30.1 | 326 | 39.5 | 45.7 | 55.5 | 63.9 | 68.3 [ 67.6 | 60.9 | 49.1 | 39.7 | 33.0 48.9
Cartersville | Max | 53.2 | 58.6 | 67.3 | 74.9 [ 81.7 | 88.6 | 91.5 [ 91.1 | 85.2 | 755 | 65.9 | 55.5 74.2
Mean | 414 | 45.9 | 53.1 | 60.7 | 68.7 | 76.4 | 79.7 | 79.3 | 73.3 | 62.1 | 52.7 | 43.9 61.5
Min | 29.6 | 33.2 | 38.8 | 465 [ 55.7 | 64.2 | 678 [ 67.5 | 61.5 | 48.8 | 39.6 | 32.3 48.9
Rome Max | 52.1 | 56.8 | 65.7 | 73.6 | 80.5 | 86.9 | 89.7 | 89.1 | 83.3 | 73.6 | 64.1 | 54.2 72.5
Mean | 416 | 45.6 | 53.2 | 61.0 | 689 | 76.6 | 80.1 | 79.4 | 72.9 | 61.9 | 52.4 | 44.1 61.5
Min | 31.1 | 34.3 | 40.8 | 48.3 [ 57.3 | 66.3 | 70.5 | 69.6 | 62.4 | 50.1 | 40.7 | 34.0 50.5
Lafayette Max | 49.1 | 53.8 | 625 | 714 | 784 | 85.3 | 88.3 | 88.0 | 81.9 | 72.3 | 61.5 | 51.2 70.4
Mean | 38.8 | 42.3 | 49.6 | 57.7 | 65.7 | 73.4 | 77.0 | 76.6 | 70.3 | 59.4 | 49.4 | 411 58.5
Min | 28.5 | 30.8 | 36.7 | 44.0 | 529 | 61.5 | 65.7 | 65.2 | 58.6 | 46.5 | 37.4 | 31.0 46.6
Basin Max | 50.5 | 55.2 | 636 | 71.9 | 79.1 | 85.8 | 88.7 | 88.1 | 82.3 | 72.9 | 62.8 | 52.7 71.2
Mean | 40.0 | 43.8 | 51.1 | 58.8 | 66.8 | 74.5 | 78.0 | 77.4 | 71.0 | 60.4 | 50.9 | 42.5 59.7
Min | 29.5 | 324 | 38.7 | 45.7 | 54.5 | 63.1 | 67.2 | 66.7 | 59.8 | 48.0 | 39.0 | 32.2 48.1

Due to the topographic lift of the Blue Ridge Mountains, the upland slopes are subject to
intense local storms and to general storms of heavy rainfall lasting days. Heavy rains may
occur at any time during the year, but are most frequent between late fall and mid- spring, when
the majority of the large floods in the basin have been recorded. The large flood of March 1990
occurred when a storm front extended from Mobile to Montgomery to Rome and subtropical
moisture was continuously drawn along the line producing an extended' period of heavy rain.
The normal monthly precipitation in the vicinity of the Carters Project is based on the 1981-2010
means of the National Weather Service gages at Resaca, Ellijay, Carters 1 WSW, Jasper,
Summerville, Lafayette, and Cartersville. The Coosawattee River above Carters Dam lies in a
region of moderately heavy annual precipitation. The average annual rainfall is 53.64 inches of
which 56 percent occurs in the winter and spring, 24 percent in the summer and 20 percent in
the fall. March is the wettest month averaging 5.09 inches while October is the driest averaging
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1 about 3.45 inches. The terms "wet season", "dry season", and "agricultural growing season" are
2  frequently referred to within this manual. The agricultural growing season refers to spring,
3  summer and early fall when crops are planted within the floodway. Summary precipitation data
4  for the basin is shown below in Table 4-2.
5 Table 4-2. Average Rainfall (1981 — 2010)
Average Rainfall (inches) Based on 30-Year Period — 1981 Through 2010
Station JAN | FEB | MAR | APR | MAY | JUNE [ JULY | AUG | SEPT | OCT | NOV [ DEC | ANNUAL
Resaca* 489 | 487 [ 473 [ 381 ]| 407 | 369 | 405 | 366 | 3.72 [ 345 | 473 | 473 50.40
Ellijay 5.50 | 547 | 525 | 456 | 459 | 478 | 5.05 | 414 | 4.49 | 3.78 | 5.22 | 5.46 58.29
Carters 1
WSW* 556 | 4.91| 513 | 423 | 441 | 485 | 454 | 389 | 3.82 | 327 | 477 | 495 54.33
Jasper 545 | 518 | 531 | 456 | 407 | 481 | 548 | 441 | 407 | 3.88 | 487 | 4.89 56.98
Summerville 5.08 | 517 | 556 | 4.38 | 432 | 484 | 4.00 | 418 | 367 | 347 | 484 | 545 54.96
Lafayette 557 | 547 | 552 | 455 | 5.01 | 424 | 480 | 405 | 443 | 3.68 | 5.58 | 5.60 58.50
Cartersville 3.24 | 435 | 412 | 343 | 2.88 | 3.25 | 3.92 | 3.84 | 2.81 | 2.62 | 3.29 | 4.30 42.05
Basin | | 5.04 | 5.06 | 5.09 | 4.22 | 4.19 | 4.35 | 4.55 | 4.02 | 3.86 | 3.45 | 4.76 | 5.05 | 53.64
6 The location of representative precipitation stations are shown below in Figure 4-5.

7  Figure 4-5. Representative Precipitation Stations for the Coosawattee Basin
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4-06. Storms and Floods. Major flood-producing storms over the ACT Watershed are usually
of the frontal type, occurring in the winter and spring and lasting from two to four days, with their
effect on the basin depending on their magnitude and orientation. The axes of the frontal-type
storms generally cut across the long, narrow basin. Frequently a flood in the lower reaches is
not accompanied by a flood in the upper reaches and vice versa. Occasionally, a tropical storm
or hurricane, such as the storms of July 1916 and July 1994, will cause major floods over
practically the entire basin. However, summer storms are usually of the thunderstorm type with
high intensities over small areas producing serious local floods. With normal runoff conditions,
from five to six inches of intense and general rainfall are required to produce wide spread
flooding, but on many of the minor tributaries three to four inches are sufficient to produce local
floods.

The pre-record flood of March 1886 was the greatest known on the Oostanaula River and, in
all probability, was equally severe in that portion of the basin above Carters Dam site. Other
major floods of record resulted from the storms of April 1938, January 1947, March 1951 and
April 1977. As of August 2012, the highest pool in the main dam, 1,099.16 feet NGVD29,
occurred on 8 April, 1977. April 1938 is remarkable because of the even distribution of rainfall
over the area. It produced the maximum stage of record at Ellijay and near record stages
throughout the Oostanaula River Basin. The storm of January 1947, while not producing as
large a peak discharge as some of the other storms, lasted for several days and would have
caused a larger volume of water to be held in storage at Carters Dam during flood risk
management operations. The storm of March 1951 resulted in record stages at Pine Chapel
and Resaca below the Carters site and was of considerable severity in the basin above Carters
Dam site.

4-07. Runoff Characteristics. The steep slopes of the mountains and channel gradients of
the upper reaches of the tributaries of the Oostanaula River are conducive to flashy storm
runoff. Flash floods, resulting from local storms, occurring on the smaller of these streams have
endangered lives in the past.

In contrast, the runoff characteristics of the tributary streams in the lower reaches and the
main stream itself are more moderate. The wider valleys and relatively flat slopes of the stream
channels are the principle factors in effecting moderation in the rate of change in stages. The
lower base flows and higher peak discharges are characteristics of streams with valleys
underlain to a considerable extent with limestone and with contributing areas that are largely
cleared for cultivation. Seasons for extremes of storm runoff rates are uniform throughout the
basin with low values occurring in late summer and early fall and high values occurring in winter
and early spring. However, the variation is much greater in the lower reaches of the tributaries
and along the main stream, with runoff of about 30 and 60 percent in the respective seasons.
Runoff during floods for the same periods in the upper reaches is about 25 and 40 percent.
Annual runoff from the basin above Carters Dam site averages approximately 27 inches or
about 47 percent of the average rainfall.

Table 4-3 shows monthly and annual inflows to the Carters Project, along with minimumes,
maximums, and averages. Inflows are determined from the relationship “inflow minus outflow
equals the change in storage” where outflows and change of storage are measurable quantities.
Inflow values can be calculated as negative amounts mainly due to evaporation from the lake.
Figure 4-6 present the average monthly runoff for the ACT Basin above Rome, Georgia. This
information was computed by comparing unregulated flows with rainfall over the basin. The
percent of rainfall appearing as streamflow is presented for each month.
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Table 4-3. Average Monthly Inflow (cfs)

Average Monthly Inflow (cfs) at Carters Dam

Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep [ Oct | Nov | Dec | Min | Max | Avg |
1975 498 | 527 | 730 | 765 | 779 | 498 | 779 | 660

1976 | 1413 | 969 | 1697 | 1350| 1413 1117 1370| 569 | 391 | 466 | 439 | 789 | 391 | 1697 | 999
1977 | 830 | 638 [ 1764|2359 | 926 | 572 | 426 | 345 | 493 | 665 [ 1250| 848 | 345 | 2359 | 926
1978 1594 | 966 | 1103 | 851 | 938 | 594 | 394 | 496 | 256 | 170 | 290 | 604 | 170 | 1594 | 688
1979 | 1260 | 1267 | 2040 | 2093 | 1073 | 872 | 766 | 630 | 510 | 444 | 974 | 605 | 444 | 2093 | 1045
1980 | 868 | 927 2845|1926 | 1320 769 | 447 | 294 | 340 | 317 | 329 | 275 | 275 | 2845| 888

1981| 204 | 804 | 531 | 628 | 513 | 624 | 247 | 195 | 220 | 196 | 274 | 525 | 195 | 804 | 413
1982 1718|1986 | 1284 | 968 | 748 | 482 | 569 | 541 | 351 | 544 | 659 | 1635| 351 | 1986 | 957
1983 | 861 | 1153 | 960 | 1432|1314 845 | 846 | 361 | 403 | 256 | 690 | 1380 | 256 | 1432 | 875
1984 | 1008 | 1033 | 1582| 1385|1666 706 | 825 | 631 | 315 | 314 | 300 | 445 | 300 | 1666 | 851
1985| 476 | 978 | 515 | 510 | 455 | 380 | 371 | 403 | 230 | 323 | 334 | 434 | 230 | 978 | 451

1986 | 346 | 514 | 527 | 331 | 248 | 127 | 41 100 | 148 | 306 | 665 | 634 | 41 | 665 | 332
1987 | 906 | 980 [ 1098 | 731 | 481 | 418 | 254 | 87 64 75 | 124 | 197 | 64 |1098| 451
1988 | 587 | 401 | 374 | 525 | 269 | 63 82 | 114 | 195 | 143 | 412 | 263 | 63 | 587 | 286
1989 | 840 | 905 [ 1330| 1215| 896 | 1564 | 1058 543 | 768 | 1036 | 990 | 964 | 543 | 1564 | 1009
1990 | 1699 | 3652 | 3120 | 1344 | 1029 | 615 | 749 | 397 | 382 | 448 | 341 | 1164 | 341 | 3652 | 1245

1991 | 951 | 1317|1532 1284 | 1429 832 | 625 | 593 | 414 | 297 | 464 | 956 | 297 | 1532 | 891
1992| 876 | 1109 1375|1011 | 598 | 675 | 665 | 485 | 453 | 424 [ 1037|1600 | 424 | 1600| 859
1993 | 15311023 [ 1277 | 1136| 743 [ 407 | 221 [ 213 | 109 | 94 [ 236 | 443 | 94 |1531] 619
1994 | 639 | 888 [ 1505|1824 | 774 | 752 | 768 | 580 | 390 | 641 | 475 | 683 | 390 | 1824 | 827
1995| 849 | 1463|1362 784 | 536 | 467 | 237 | 238 | 247 | 778 | 968 | 553 | 237 | 1463 707

1996 | 1747|1353 [ 1712 1247| 997 | 625 | 380 | 328 | 404 | 258 [ 527 | 861 | 258 | 1747 | 870
1997 | 957 11089 | 1587 | 1414 ] 1501 [ 1024 | 607 [ 400 | 366 | 558 [ 448 | 502 | 366 | 1587 | 871
1998 | 1054 | 1389 | 1438 | 1947|1066 735 | 378 | 333 | 111 | 126 [ 293 | 435 | 111 | 1947 | 775
1999 | 825 | 1052 773 | 533 | 836 | 474 | 801 | 273 | 113 | 183 | 184 | 188 | 113 | 1052 | 520

2000| 377 | 340 | 470 | 1122 371 | 296 | 153 | 88 | 143 | 27 | 273 | 223 | 27 | 1122| 324

2001 | 601 [ 615 | 857 | 646 | 419 | 562 | 419 | 350 | 257 | 173 | 209 | 408 | 173 | 857 | 460
2002 | 808 | 535 | 709 | 649 | 800 | 360 | 234 | 82 | 337 | 302 | 573 | 917 | 82 | 917 | 526
2003 | 605 [ 1193]1102| 910 | 1780|1038 | 1422|1104 | 710 | 351 | 578 | 659 | 351 | 1780 954
2004 | 654 | 871 | 607 | 504 | 501 | 611 | 485 | 276 | 1622| 372 | 1212|1614 | 276 | 1622 777
2005 752 | 1201|1200 1329| 778 | 762 | 1195| 772 | 355 | 275 | 316 | 550 | 275 | 1329 | 790

2006 | 813 | 615 | 528 | 674 | 542 | 297 | 156 | 100 | 187 | 294 | 424 | 272 | 100 | 813 | 409
2007 | 548 | 326 | 448 | 317 | 151 | 109 [ 125 | 25 | -18 -2 36 | 111 | 18 | 548 | 181
2008 | 143 [ 325 | 639 | 385 | 272 | 176 | 245 | 195 | 21 88 53 | 622 | 21 | 639 | 264
2009| 974 | 471 | 788 | 815 | 1045| 393 | 281 | 241 | 807 | 762 | 952 | 1238 | 241 | 1238 731

2010 ( 1078|1320 899 | 803 | 948 | 464 | 277 | 241 97 165 | 211 | 271 97 | 1320]| 564
2011 | 374 | 358 | 1254 | 1155| 563 | 312 | 133 | 47 | 179 | 74 | 363 | 577 | 47 | 1254 | 449

Min | 143 | 325 | 374 [ 317 | 151 63 41 25 | -18 -2 36 | 111 | 18 | 548 | 181
Max [ 1747 3652 | 3120 [ 2359 | 1780 | 1564 | 1422 ] 1104 [ 1622 | 1036 | 1250 | 1635 | 543 [ 3652 | 1245
Avg | 882 | 1001|1190 | 1059 | 832 | 587 | 507 | 352 | 344 | 332 | 497 | 679 | 221 | 1465] 688
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BASIN RAINALL AND RUNOFF
ABOVE ROME, GEORGIA
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Figure 4-6. Basin Rainfall and Runoff above Rome, Georgia

4-08. Water Quality. Carters Lake is listed by the State of Georgia’s 2012 Integrated 305
(b)/303 (d) list (GAEPD, 2010) as currently supporting its designated use with the exception of
Coosawattee River embayment and US Woodring Branch/mid-lake area. Both Coosawattee
River embayment and the US Woodring Branch/mid-lake area are listed on the 2012 draft
Integrated 305(b) and 303(d) list because of chlorophyll a and phosphorus impairment. A draft
Total Maximum Daily Load (TDML) has not yet been completed. The lake is now considered
eutrophic due to an influx of phosphorus nutrients. Phosphorus levels have increased due to
urban runoff and other non-point source pollutants. The reregulation pool downstream of the
main lake serves as a buffer to improve water quality and flow condition downstream of the
dam.

a. Water Quality Needs. Georgia Department of Natural Resources (GADNR) has
classified the use of Carters Lake as “fishing” and the Coosawattee River embayment and US
Woodring Branch/mid-lake area in Gilmer County as “recreation” in accordance with Georgia
Water Quality Control laws. Georgia has promulgated water quality criteria for various water
use classifications. The principal specific criteria related to the use classifications are as
follows:

Fishing:

e Bacteria: Fecal coliform not to exceed a geometric mean of 500 colonies per 100
milliliters (ml) during May-October; 4,000 per 100 ml November — April
(instantaneous maximum).

¢ Dissolved oxygen: A daily average greater or equal to 5.0 milligrams per liter (mg/I)
and no less than 4.0 mg/l at all times.

e pH: Within the range of 6.0-8.5.

e Temperature: Less than 90 degrees Fahrenheit.

Recreation:

e Bacteria: Fecal coliform not to exceed a geometric mean of 200 colonies per 100 ml.

4-9
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¢ Dissolved oxygen: A daily average greater or equal to 5.0 mg/l and no less than 4.0
mg/l at all times.

e pH: Within the range of 6.0-8.5.

e Temperature: Less than 90 degrees Fahrenheit.

The following criteria apply to all use classifications:

¢ All waters shall be free from materials associated with municipal or domestic
sewage, industrial waste or any other waste which will settle to form sludge deposits
that becomes putrescent, unsightly or otherwise objectionable.

¢ All waters shall be free from oil, scum and floating debris associated with municipal
or domestic sewage, industrial waste or other discharges in amounts sufficient to be
unsightly or to interfere with legitimate water uses.

o All waters shall be free from material related to municipal, industrial or other
discharges which produce turbidity, color, odor or other objectionable conditions
which interfere with legitimate water uses.

¢ No material in concentration that after treatment would exceed GAEPD and Federal
drinking water standards.

The above listing is not intended to be all-inclusive, and Georgia Water Quality Control
regulations and standards should be consulted as necessary.

b. Lake Water Quality Conditions. Georgia’s 2012 draft integrated 305(b)/303(d) list of
impaired waters designates the mid-lake reaches in Carters Lake and the reregulation lake as
supporting designated uses. Two reaches, the Coosawattee River embayment and the US
Woodring Branch/mid-lake area, were identified as impaired. Both sections were identified as
“not supporting its use” because growing season average chlorophyll a exceeded the criteria.
chlorophyll a standards for Carters Lake are set as a growing season (May through October)
average less than 5 micrograms per liter (ug/l) upstream from the Woodring Branch and 10
micrograms per liter (ug/l) at Coosawattee River embayment mouth (Georgia EPD, 2012). In
addition, these two sections are listed as impaired for phosphorus. Standards for the annual
total phosphorus load were set at 151,500 Ibs/year for Coosawattee River at Old Highway 5 and
8,000 Ibs/year for Mountaintown Creek at U.S. Highway 76. Measured data at compliance
points for dissolved oxygen, total nitrogen, and pH are in compliance with Georgia’s standards.
The state collects profile data at compliance points in Carters Lake for dissolved oxygen, pH,
conductivity, and water temperature during the growing season. The state also collects grab
samples of nitrogen, phosphorus, chlorophyll a, and bacteria. During some years, algal blooms
result in reports of bad tasting or bad smelling drinking water in the city of Chatsworth which
withdraws its water supply from Carters Lake and in the downstream town of Calhoun, which
draws water from the Coosawattee River.

Georgia has begun efforts to identify sources contributing to high chlorophyll a by
developing a total maximum daily load. As part of the state’s water planning effort, it is also
modeling the Coosa River Basin, including the Etowah River portion downstream of Allatoona
Dam.

c. Lake Stratification. Carters Lake is unusual because of its extreme water depth of
approximately 400 feet in places, resulting in the very lowest levels not mixing with the higher
more oxygenated waters. The deepest levels remain anoxic and in a temperature range of 40-
50 degree Fahrenheit throughout the year. However, the lake does exhibit typical seasonal
mixing in the upper zones.
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During the colder winter months, the water in
Carters Lake is generally cold, relatively clear, and
with similar temperatures from the top to the
bottom. Water on the top and bottom of the lake .
has similar densities. Wind action keeps the lake Epilimnion
well mixed, resulting in adequate dissolved oxygen
levels throughout the water column. During winter,
water temperature and oxygen concentrations do
not limit fish movement in the lake. Lake water,
which is released through the hydropower units
from near the bottom of the lake into the
Coosawattee River below the dam, is cold,
relatively clear, and typically low in dissolved Figure 4-7. Generalized Lake Stratification
oxygen.

Summer Lake Stratification Zones

During spring and early summer, the lake warms and stratifies into three distinct layers: a
surface layer called the epilimnion, a bottom layer called the hypolimnion, and a layer between
the two called the metalimnion, or the thermocline. Figure 4-7 shows the typical summer
stratification layers; however, in Carters there is also a fourth layer described below.

The warm, upper layer is fairly uniform in temperature and varies from 15 to 30 feet thick
throughout the summer. It is well oxygenated from wind action and photosynthesis.

The hypolimnion, the cold (45 to 55 °F) third layer, becomes isolated and no longer mixes
with the warm, oxygenated epilimnion. Oxygen is not produced in the hypolimnion because the
cold, deep layer does not receive sunlight and is devoid of phytoplankton production. Early in
the lake stratification process, the hypolimnion still contains some oxygen but declines
throughout the summer as biological and chemical processes consume oxygen. By summer’'s
end, the lake is strongly stratified. The epilimnion is warm and well oxygenated. Water
temperature and oxygen concentrations in the thermocline are both lower but still often provide
acceptable habitat for cool-water fish species. In the hypolimnion, the water is cold and low in
oxygen (less than 3 mg/l). As oxygen levels fall, some metals and sulfides in the lake
sediments become soluble. They dissolve in the water and can be released downstream,
entering the river. The river water becomes re-aerated rapidly as it flows downstream, thus
releasing the metals and sulfides that have become soluble.

In the fall, the lake begins to lose heat, and the process of destratification begins. The warm
water of the epilimnion cools and becomes deeper and denser. As the epilimnion’s density
approaches the density of the hypolimnion, mixing of the layers occurs and the stratification is
broken. The event is called lake turnover, and generally occurs around November — December
each year. After mixing, the upper three layers cease to exist, and the entire lake has relatively
uniform temperature and oxygen levels.

Regardless of the natural process of thermal stratification, Carters Lake has a “permanent
layer” that does not mix with the upper three layers of the lake, thus serving as a unique fourth
layer. This layer has a higher concentration of dissolved inorganic compounds that has
developed due to extended periods of anoxic conditions. For example, the
concentrations of iron and manganese approach 140 and 16 mg/L, respectively in the
deepest areas. This phenomenon is described by John Hains in the article
"Southeastern Lakes - Changing Impacts, Issues,Demands." This permanent deep
chemical zone (monimolimnion) never mixes because the high chemical content increases the
water’s density.
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It appears that this layer, which exists at an approximate depth of 280 feet, resists mixing during
the fall turnover. The monimolimnion is characterized by high conductivity and a rapid change
in pH, devoid of oxygen, and contains high levels of iron, manganese, and other constituents
and permanently low temperatures in the range of 40 to 50 degrees Fahrenheit as modeled by
the Corps. The headgate and headrace channel is located at elevation 979 feet
NGVD29, or about 200 feet below the pool elevation. This would indicate that normal operation
would not draw water from the monimolimnion. On the other hand, the emergency sluice intake
is located at elevation 725 feet NGVD29, or about 350 feet below pool elevation. Any use of
this low-level sluice could have adverse impacts on downstream water quality as it would draw
water directly from the monimolimnion.

d. Downstream Water Quality Conditions. Water quality conditions in the releases from
Carters Dam are typical for hydropower projects in the southeast; i.e., cold water year-round
with low dissolved oxygen levels during summer-time lake stratification periods and high
dissolved oxygen levels during winter-time lake destratification periods. Turbidity is relatively
low year-round. The potential for suspended metals occurs during lake stratification periods
when the hypolimnion reaches anoxic conditions. The water use classification established by
the State of Georgia for the Coosawattee River below Carters Dam is fishing, with
corresponding water quality standards as described in paragraph 4-08.a. above. TMDLs for
dissolved oxygen, fecal coliforms, and PCBs have been established for the Coosawattee River
below Carters Dam. Due to PCB levels in fish tissue, the fishery advisories of one meal per
week for spotted bass and one meal per month for smallmouth buffalo have been established
by the State of Georgia.

Release water quality from the reregulation dam was monitored for several years from
October 1974 and parameters measured were dissolved oxygen, temperature, pH, and
conductivity. This data showed that dissolved oxygen consistently exceeded State water quality
standards. While Dissolved Oxygen levels are periodically depressed in the releases from the
main dam, exposure to the atmosphere in the reregulation pool together with reaeration which
occurs in the spillway discharge from the reregulation dam is sufficient to elevate levels above
standards. The monitoring is no longer being done by the Corps although the USGS collected
water quality data at the site from 2005-2007.

4-09. Channel and Floodway Characteristics.

a. General. Carters Dam and Reregulation Dam Project is a headwater project with no
other reservoirs located upstream. The channel capacity of the Coosawattee River downstream
from the Carters Reregulation Dam is 3,200 cfs. Low lying areas on both banks of the lower
reaches of the Coosawattee, Conasauga, and the beginning of the Oostanaula Rivers are
cultivated during the spring, summer and early fall. It is estimated that a downstream flow of
3,200 cfs can be maintained during the planting and growing season without causing
appreciable damage in these low lying areas. A downstream flow of 5,000 cfs can be
maintained during the non-growing season without causing damages to these same areas.

During moderate to high flows, the backwater effects from the Coosawattee River increases
flooding along the Conasauga River at Tilton, Georgia. When possible, releases from Carters
Reregulation Dam are reduced during these periods to avoid increasing backwater flooding
downstream in these areas.

b. Damage Centers and Key Control Points. In addition to the agricultural areas
downstream from Carters Dam and Reregulation Dam Project, there are major flood damage
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reaches downstream on the Oostanaula River at Resaca and Rome, Georgia. The towns are
shown in Figure 4-8.
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Figure 4-8. Location of Towns below Carters Project

This flooding is due to flood flows exceeding the channel capacity. Since the drainage area
has a long travel reach, the flood hydrograph peaks at Rome, Georgia, occur three to four days
after the maximum rainfall, and the high flows tend to continue for many days.

The city of Resaca, Georgia, located below Carters Dam and Reregulation Dam Project,
experiences flooding when the Oostanaula River stage reaches 22 feet.

The Carters Dam and Reregulation Dam Project is located northeast of Rome, Georgia, on
the Coosawattee River and its operation provides some flood damage reduction benefits for
Rome, Georgia. However, Carters Dam controls runoff from less than 10 percent of the
drainage area above Rome, Georgia, so flood reductions at Rome due to the Carters Project
are relatively small. Travel time for water released from Carters Dam and Reregulation Dam
Project to reach Rome, Georgia, is approximately 32 hours. Rome, Georgia, is also the major
flood damage area protected by the Allatoona Project. Travel time for water released from
Allatoona Dam and Lake Project to reach Rome, Georgia, is approximately 12 hours. Efforts are
made to coordinate Carters Dam and Reregulation Dam and Allatoona projects when making
releases for flood operations. Usually, flood releases will not be made from Allatoona until after
the peak flood from the Oostanaula River have peaked at Rome. The USGS gages for the
Oostanaula River at Rome US 27 and Coosa River at Mayo’s Bar (Weiss Lake) are used to
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guide operations of Carters Dam and Reregulation Dam Project to insure maximum flood
reductions.

Tables 4-4 and 4-5 provide details for river stages and flood damages at Rome, and
Resaca, Georgia. Tables 4-6 and 4-7 provide the dates and heights of historical floods for
these locations and the lowest stages on record.
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Table 4-4. Flood Impacts for Varying Stage of Oostanaula River at Rome, Georgia
(USGS Gage 02388525)

Stage | Flood impacts at Rome — Oostanaula River
(feet)

19 Action Stage is reached. Heritage Park Rome Greenway floods within

floodplain.

22 Drainage valve must be closed at Second Avenue and Avenue A Pump station
outfalls.

24 Drainage valves must be closed at American Legion Outfall and Police Station
Ouitfall.

25 Flood Stage is reached. Mainly minor flooding will develop.

28 Moderate flooding begins. Water will enter basements of lower two city blocks
near the gage site. Flood gates on Second Avenue and Avenue A must be
closed.

30 Moderate flooding expands. Water enters Georgia Power Maintenance Yard
at Etowah River.

32 Major flooding begins. Flooding of Rome Sewage Treatment Plant begins.
Fifth Avenue Bridge is closed. Water overflows onto Second Avenue between
railroad and bridge.

34.5 | Major flooding continues. Six city blocks of basements in Rome near the
Oostanaula River will flood. Water will cover the 200 block of East Second

Avenue.

36 Major flooding continues. Water overflows at the lowest point of Summerville
Road.

38 Major flooding expands. Water will reach Broad Street. This is the 100-year
flood.

40.29 | The record crest was 40.29 feet on April 1, 1892.

42 The levee of the Oostanaula will reach the top of the city levee. This is a very
serious situation. Floyd Medical Center, Law Enforcement Center, and
numerous businesses flood.

46 Highway 27 / 5th Avenue bridge floods. Many businesses and homes flooded.

Table 4-5. Flood Impacts for Varying Stage of Oostanaula River at Resaca, Georgia
(USGS Gage 02387500)

Stage | Flood impacts at Resaca — Oostanaula River
(feet)

19 Action Stage is reached
22 Mainly flooding of agricultural and pasture lands are affected when flood stage
is reached.

28 High water will cause extensive flooding of farm lands in the area.
33.5 | When the river rises to 33.5 feet...flooding of a textile mill in Calhoun will
develop. Widespread flooding will occur.
36 | The flood of record was 36.6 feet on April 1, 1886. Widespread flooding will
occur. In Calhoun...just downstream...will flood on North River Street and
South River Street. A recreational area on South River Street will flood. Mills
near the area will not flood...because these locations have a higher elevation.

4-15
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Table 4-6. Historical Crests for Oostanaula River at Rome, Georgia

Historical Crests for Oostanaula River at Rome

1) 40.30 ft on 04/01/1886
(2) 37.20 ft on 01/15/1892
(3) 34.50 ft on 01/22/1947
(4) 34.30 ft on 07/12/1916
(5) 34.26 ft on 03/18/1990
(6) 34.10 ft on 02/12/1946
(7) 33.90 ft on 11/30/1948
(8) 33.80 ft on 01/09/1946
(9) 33.80 ft on 12/30/1932
(10) 33.70 ft on 04/08/1936
(11) 33.30 ft on 02/06/1936
(12) 33.00 ft on 04/14/1979
(13) 32.80 ft on 12/11/1919
(14) 32.64 ft on 02/27/1990
(15) 32.00 ft on 12/14/1932
(16) 31.80 ft on 04/05/1977

(1

(19) 30.50 ft on 03/30/1951
(20) 30.50 ft on 04/05/1920
(21) 29.90 ft on 01/28/1996
(22) 29.60 ft on 03/22/1980
(23) 29.00 ft on 01/04/1982
(24) 28.90 ft on 03/08/1996
(25) 28.82 ft on 02/05/1998
(26) 28.00 ft on 01/20/1925
(27) 27.70 ft on 05/07/2003

(29) 26.90 ft on 03/10/1998
(30) 26.50 ft on 04/14/1980
(31) 26.20 ft on 10/04/1989
(32) 25.98 ft on 05/04/1997
(33) 25.65 ft on 01/07/2009
(34) 25.60 ft on 03/07/2003

6)
7) 31.80 ft on 12/18/1932
(18) 30.50 ft on 03/27/1964

)
)
)
)
)
)
;
(28) 27.00 ft on 11/29/1929
)
)
)
)
)
)
)

(35) 25.10 ft on 03/01/1987
(36) 25.04 ft on 01/13/1993

Low Water Records

(1) 1.75 ft on 10/08/2007
(2) 1.82 ft on 09/27/2007

Table 4-7. Historical Crests for Oostanaula River at Resaca, Georgia

Historical Crests for Oostanaula River at Resaca, Georgia

(1) 36.30 ft on 04/01/1886
(2) 34.50 ft on 03/31/1951
(3) 33.20 ft on 01/21/1947
(4) 32.70 ft on 02/11/1921
(5) 32.59 ft on 02/18/1990
(6) 32.50 ft on 02/12/1946
(7) 32.20 ft on 02/11/1946
(8) 32.00 ft on 04/14/1920
(9) 32.00 ft on 04/08/1892
(10) 31.90 ft on 01/22/1922
(11) 31.70 ft on 03/14/1909
(12) 31.70 ft on 04/07/1892
(13) 31.70 ft on 04/04/1920
(14) 31.20 ft on 04/09/1938
(15) 31.10 ft on 11/30/1948
(16) 30.90 ft on 12/29/1932
(17) 30.80 ft on 02/04/1957
(18) 30.60 ft on 04/03/1936

(19) 30.20 ft on 03/06/1917
(20) 30.20 ft on 01/18/1954
(21) 30.10 ft on 03/17/1964
(22) 30.10 ft on 03/15/1950
(23) 30.00 ft on 11/21/1906
(24) 29.80 ft on 12/31/1942
(25) 29.80 ft on 12/29/1942
(26) 29.70 ft on 11/20/1906
(27) 29.40 ft on 12/14/1961
(28) 29.20 ft on 02/27/1961
(29) 28.70 ft on 03/17/1899
(30) 28.65 ft on 03/30/1994
(31) 28.58 ft on 03/24/1980
(32) 28.50 ft on 11/27/1930
(33) 28.40 ft on 03/19/1973
(34) 28.40 ft on 04/06/1977
(35) 28.40 ft on 02/15/1948
(36) 28.40 ft on 03/31/1944

Low Water Records

(1) 1.11 ft on 10/17/2007
(2) 1.15 ft on 09/27/2007
(3) 1.40 ft on 10/25/1954
(4) 1.50 ft on 10/30/1978
(5) 1.70 ft on 09/04/1977
(6) 1.70 ft on 09/30/1947
(7) 1.70 ft on 09/23/1956
(8) 1.80 ft on 10/05/1959
(9) 1.80 ft on 10/07/1970
(10) 1.90 ft on 09/03/1962

4-16
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4-10. Upstream Structures. Carters Dam is a headwater project with no other reservoirs
located upstream.

4-11. Downstream Structures. The entire ACT Basin is extensively developed with nine
reservoir projects (10 dams) located downstream from Carters Dam. In addition to reservoirs
downstream there are five reservoirs on parallel streams. Reservoir regulation procedures at
Carters are not dependent on other projects except for Allatoona Dam. Both Allatoona and
Carters are located upstream from Rome, Georgia requiring coordination of flood risk
management activities.

The drainage area and river mile for important locations of interest within the basin are
shown in Table 4-8. The entire ACT Basin is shown on Plate 2-1.

Table 4-8. River Mile and Drainage Area for Selected Sites in ACT Basin

ACT Reservoir Data
Reservoirs *Owner River River Mile Drainage Area
(sq miles)
Carters Dam F Coosawattee 26.8 374
Carters Reregulation Dam F Coosawattee 25.3 521
Allatoona Dam F Etowah 47.8 1,122
Cartersville, GA (Hwy 61) Etowah 38.2 1,345
Kingston, GA Etowah 31.4 1,634
Resaca, GA Oostanaula 43.16 1,602
Rome, GA (Hwy 27) Oostanaula 0.3 2,149
Weiss Dam P Coosa 225.70 5,273
Neely Henry Dam P Coosa 146.82 6,600
Logan Martin Dam P Coosa 98.47 7,700
Lay Dam P Coosa 50.84 9,087
Mitchell Dam P Coosa 36.76 9,830
Jordan Dam P Coosa 18.86 10,165
Bouldin Dam P Coosa 4.2 10,165
Harris Dam P Tallapoosa 138.98 1,453
Martin Dam P Tallapoosa 60.6 3,000
Yates Dam P Tallapoosa 52.70 3,250
Thurlow Dam P Tallapoosa 49.70 3,325
Robert F. Henry F Alabama 236.3 16,233
Millers Ferry F Alabama 133.0 20,637
Claiborne F Alabama 72.5 21,473
*P -- Alabama Power Company
F -- Federal Project

4-17
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4-12. Economic Data. The Carters Dam Watershed extends to the headwaters of the
Oostanaula River and consists of eight Georgia counties. The watershed transitions from
developed urban and residential land uses to more rural land use within the watershed. The
Oostanaula River transitions into the Coosa River at Rome, Georgia which is considered the
edge of the Carters Dam Watershed Basin.

a. Population. The 2010 population estimates for the 8 counties composing the Carters
Dam project watershed and basin below was 437,344 persons. Table 4-9 shows the 2010
population and the 2006 per capita income for each county. The most recent data available is
provided.

Table 4-9. Population and Per Capita Income

2010 2006
Per Capita

Population Income
Chattooga 26,896 $ 20,574
Floyd 96,531 $ 29,730
Gilmer 29,145 $ 24,810
Gordon 53,247 $ 25,387
Murray 40,460 $ 22,935
Pickens 31,375 $ 32,108
Walker 65,012 $ 24,853
Whitfield 94,678 $ 29,838

*US Census Bureau
*US Census Bureau, City and County Data Books, 2007

The city of Rome, Georgia, is the most populated city located within the Carters Dam Project
Watershed and Basin. Rome, Georgia, is located within Floyd County and had an estimated
population in 2009 of 36,031.

b. Agriculture. The Carters Dam Project Watershed and Basin below consist of
approximately 3,708 farms averaging 115 acres per farm. In 2005, the area produced $417
million in farm products sold and total farm earnings of more than $117 million. Agriculture in
the Carters Dam Project Watershed and Basin consists primarily of livestock, which account for
around 95 percent of the value of farm products sold. Livestock production consists primarily of
poultry operations and beef cattle within the basin. The principal crops consist of nursery and
greenhouse ornamentals, floriculture, and sod, along with vegetable farms and orchards.
Agricultural production information and farm earnings for each of the counties in the Carters
Dam Project Watershed and Basin below are shown in Table 4-10.

c. Industry. The leading industrial sectors that provide non-farm employment are wholesale
and retail trade, services, and manufacturing. The remaining non-farm employment is provided
by construction, finance, insurance, real estate, transportation, and public utilities. In 2005, the
Carters Dam project area counties contained 835 manufacturing establishments that provided
62,953 jobs with total earnings of just under $3.1 billion. Additionally, the value added by the
area manufactures was just under $5.6 billion. Table 4-11 contains information on the
manufacturing activity for each of the counties in the Carters Dam Project Watershed and Basin.

4-18
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Table 4-10. Farm Earnings and Agricultural Production

2005 Total Value of
Farm Number Farm Acres Farm
Earnings of Acres Per Products Percent From
County ($1,000) Farms (1,000) Farm Sold ($1,000) Crops Livestock
Georgia

Chattooga 1,365 329 55 167 6,000 13.7 86.3
Floyd 8,416 663 9N 138 29,000 7.9 92.1
Gilmer 29,436 303 25 82 99,000 1.4 98.6
Gordon 25,400 804 76 95 100,000 3.5 96.5
Murray 9,922 306 42 137 27,000 5.8 94.2
Pickens 19,971 243 17 71 48,000 1.2 98.8
Walker 8,021 642 82 127 34,000 34 96.6
Whitfield 15,001 418 43 104 74,000 1.3 98.7

*US Census Bureau, City and County Data Books, 2007

Table 4-11. Manufacturing Activity

No. of Total Total Value Added by
Manufacturing | Manufacturing Earnings Manufactures
County Establishments Employees ($1,000) ($1,000)
Georgia
Chattooga 22 3,541 135,303 320,027
Floyd 119 9,484 585,524 735,657
Gilmer 31 2,892 106,838 129,857
Gordon 109 8,994 464,194 932,129
Murray 94 6,327 254,046 300,660
Pickens 35 814 38,836 69,577
Walker 71 5,343 235,639 538,472
Whitfield 354 25,558 1,277,433 2,563,777

d. Flood Damages. Carters Lake provides flood damage protection for existing
development in along the Oostanaula and Coosa River Floodplain. The Corps’ Water
Management Office has developed an Annual Damage Reduction Summary that estimates the
flood damages prevented by the Carters Lake flood reduction project in the ACT Basin. Table
4-12 shows the Carters Dam and Lake flood damages prevented by year from 1986 through
2011.

Table 4-12. Flood Damages Prevented - Carters Lake

Year | Carters Dam | Year | Carters Dam | Year | Carters Dam
1986 $0 1995 $20,100 2004 N/A
1987 $0 1996 $22,300 2005 N/A
1988 $0 1997 $0 2006 N/A
1989 $0 1998 $0 2007 N/A
1990 $219,000 1999 $0 2008 N/A
1991 $22,900 2000 $0 2009 $8,800
1992 $0 2001 $0 2010 $285,400
1993 $13,000 2002 $0 2011 $28,300
1994 $20,100 2003 $0

4-19
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V - DATA COLLECTION AND COMMUNICATION NETWORK

5-01. Hydrometeorological Stations.

a. Facilities. Management of water resources requires continuous, real-time knowledge of
hydrologic conditions. The Mobile District contracts out the majority of basin data collection and
maintenance to the U.S. Geological Survey (USGS) and National Weather Service (NWS)
through cooperative stream gaging and precipitation network programs. The USGS, in
cooperation with other federal and state agencies, maintains a network of real-time gaging
stations throughout the ACT Basin. The stations continuously collect various types of data
including stage, flow, and precipitation. The data are stored at the gage location and are
transmitted to orbiting satellites. Figure 5-1 shows a typical encoder with wheel tape housed in
a stilling well used for measuring river stage or lake elevation. Figure 5-2 shows a typical
precipitation station, with rain gage, solar panel, and Geostationary Operational Environmental
Satellite (GOES) antenna for transmission of data. The gage locations are discussed in
Chapter VI related to hydrologic forecasting.

)

Figure 5-1. Encoder with wheel tape for Figure 5-2. Typical field installation of a
measuring the river stage or lake elevation in precipitation gage
the stilling well

The Water Management Section employs a staff of hydrologic field technicians and contract
work to USGS to operate and maintain Corps' gages throughout the ACT Basin. All rainfall
gages equipped as Data Collection Platforms (DCPs) are capable of being part of the reporting
network. Data are available from many stations in and adjacent to the ACT Basin. The 13
stations listed in Table 5-1 and shown on Plate 5-1 are considered the rainfall reporting network
for the Carters Dam Project. Because Carters Dam regulates flood flows to downstream
locations, the reporting network extends to Rome, Georgia. Carters Dam regulation of peak
flows does not affect areas below Weiss Dam on the Coosa River but does reduce flood inflows
to that project. All river stage gages equipped as DCPs are capable of being part of the
reporting network. Data are available from many stations in and adjacent to the ACT Basin.
The stations listed in Table 5-2 are in the ACT Basin and provide information for operations for
both Carters and Allatoona Dams. The locations of river stage stations are also shown on Plate
5-1. River stage — river flow relationship curves for representative river gages are shown on
Plates 5-2 through 5-11.




Final Draft Appendix H - Carters Dam and Reregulation Dam
Table 5-1. Corps and NOAA Gages Reporting only Rainfall
Name Agency Agency ID Latitude Longitude
Wahsega, GA Corps WAHGH1 34.69028 -84.0644
Amicalola, GA Corps AMIG1 34.54583 -84.2772
Mountaintown, GA Corps MTNG1 34.77361 -84.5392
Carters Dam Corps CTRG1 34.61417 -84.6747
Allatoona Dam Corps CVLGH1 34.16278 -84.7278
Chatsworth, GA NOAA 91863 34.7589 -84.765
Rome, GA NOAA 97600 34.34778 -85.1611
Summerville, GA NOAA 98436 34.4546 -85.39
Lafayette, GA NOAA 94941 34.6638 -85.3203
Jasper , GA NOAA 94648 34.4758 -84.4461
Cartersville, GA NOAA 91670 34.2043 -84.7925
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Table 5-2. Gages Reporting Rainfall and River Stage
Drainage | River Mile
USGS Area (sq Above Flood | Rain
Gage Name Lat Long miles) Rome, GA | Datum Stage | Gage
Etowah River At Ga 9, Near
02389150 | Dawsonville 34.3572 | -84.1136 131 131 1022 13 Y
Etowah River At Ga 61, Near
02394670 | Cartersville 34.1428 | -84.8389 1345 38.22 650.81 18 Y
02395000 | Etowah Near Kingston 34.2089 | -84.9787 1634 214 609.97 Y
02395120 Two Run Creek Near Kingston, Ga 34.2428 | -84.8897 33.1 na 723.1 N
Etowah River At Ga 1 Loop, Near
02395980 | Rome 34.2322 | -85.1169 1801 1.47 561.7 32 N
02380500 | Co