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Savannah River Basin Drought Management Plan

Purpose. This Savannah River Basin Droudgiiainagement Plan (SRBVP) describes the Savannah River Basin
reservoir management procedures to be followed as hydrologic conditions in the basin transition into @asight.
document consolidates the initial 1989 Savannah River Basin Drought Contingency Plan and alestibpelates

into a single plan.The SRBDMP)attempts to balance the negative impacts of the drought on the congressionally
authorized project purposes. We recognize the competing interests among project pdigfoses! wildlife

management, hydropowaravigation, recreation, water quality and water supply the possibility that they may

not be fully satisfied. This is a dynamic plan, subject to change as warranted by additional information. Among the
items that may be cause for reconsiderationadditional experience with the current and future droughts, further
studies of salinity intrusion in Savannah Harbor, changing water supply needs, improvements to water intakes, anc
additional understanding of the-iake and downstream environmental regonents. As the reservoir elevations
decline,watersupply becomes increasingly important atadtes priority over all other project purposdsen

conservation storage is depleted upon entering Level 4

Policy. While in Drought Conditions, the Savannah District policy is to adaptively manage the reservoir system
with a focus on preserving the remaining conservation stavage minimizing and balancing impacts to the
congressionally authorized project purpobeth inlake and downstream.

Background. The Corps of Engineers manages, Hartwell, Richard B. Russell, and J. Strom Thurmond, as a syster
of multipurpose projects on the Savanfiter. They are operated fdobd damagereduction hydropower,

recreaion, fish ard wildlife, waterquality, watersupply, andnavigaton. Thenavigation purposect the systenmas
becomdnactivedue to the lack of commercial navigation on the river since the middle .1980s

In the management difie three Federanpoundments on the Savannah Rjwtbe Corps follows the Savannah
River BasinWater Control Manual (Manual) to describe how it will operate these projéhtsoriginal 1989
Savannah River Basin Drought Contingency PBREDCB was developed ascompoent of that Manual and
was developed (1) to address the operatfchase impoundmentiuring droughtand (2) to assist the States of
Georgia and South Carolina in drought contingency planwitigrespect taheir water management
responsibilities forlte Savannah River Basin.

In response to a severe drought occurring in the early 188Savannah District developed a StiRaihge

Drought Water Management Strategyl986,to address the water shortage conditions in the Savannah River Basin.
That domment served as a guide for using the remaining storage in the @med Savannah River

impoundments for the duration of the droughte development of that strategy was timely as the basin fell into a
severe droughn the latter half of the 19804 he shortrange strategy served as a prelude to the development of a
long-term drought strategy, tHE989SRBDCP.

The Cor psd 19 8 9dadiRiBsDhatRvouttdesconductededuring four stages of a continuing drought.
Those four stages correspauldo different lake levelsvithin the system When the reservoideclined tahe Level

1 trigger elevation, the Corps issle public safety adsory concerning recreational use of the reservilWben

Levels 2 and 3 were reached, the Conitsatedredudions inreservoir discharges from the Thurmond Projeuot.

an attempt to balance thelake impacts to users of the Corps projeakeases from the Hartwell project wetlso
reduced The balancing strategy targeted a foot for foot balance between Hartwell and Thurmond in the top 15 feet
of their respective conservation pool storage

In response to a hew drought of recaitich occuredbetween 1998 and 2002at original plan was modified in

2006 by revising the actions that would be taken at various lake IéMatsintent of those modifications was to act
earlier in a droughih an attempt t@reserve additional water in the &k thereby delaying the time when the
conservation pools would be depletékthe selectedactionretairedthe major components of the 1989 SRBDCP and
addedseveral new features'lhe maximum weekly average discharge at J. Strom ThurmondoBeamet200 cfs

and 4000 cfs for drought levels 1 and 2, respectivAlya tradeoff,he minimum daily average release at

Thurmond vasadjusted from 3600 cubic feet per second (cfs) to 3800Tdfiea maximum daily average release
was raised t@800 cfs in dought level 3During drought recovery periods, the discharge restrictions at J. Strom
Thurmond (JST) Damwereraised to those of the next higher action level when the pools at Hartwell and JST rise
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approximately two feet into the new zone. theorigind 1989 SRBDCR drought level 3 discharge restrictions

were not lifted until both Hartwell and Thurmond reach full pofthe Draft Environmental Assessment was

released for public comment in May 2006. Savannah District sigi@ading Of No Significantrhpact FONSI)
inSeptembeR 006 and the Corpsdé South Atl anti c laRithaimontho n a

Shortly after the implementation of the 2006 Drought rule changes, the SaRinaasystemagainfell back into
drought1 n Oct ober 2007, the Federal and State natur al
to temporarily reduce the minimum daily average discharge from Thurmond Dam from the 3,800 cfs level specifiec
in the 2006 EA back to the 3,600 cé&vél that was in the original DCH. he Cor psd® Sout h At ar
approved that temporary deviation to the DCP that same month. This action was taken in response to the continue
drought as a means of preserving water in the lakes and delbagitigne when the conservation pools would be
depleted. As a result, downstream resources experienced slightly more impacts than would have occurred with stri
adherence to the Drought Contingency Plan.

As the 20062009 drought in the southeastern Usnpteted its third year, the Savannah River reservoir system
experienced extreme pressure and difficulti@ainfall and resulting stream flow were particularly low, causing the
reservoirs to drop faster than any previous drought on record. Hartwell aadIRiwakes experienced their lowest
pool elevations since they were initially fille®y December 2008, the Savannah System had less than 25% of its
conservation storage remaining. Hartwell Lake had about 33% of its conservation storage left, whitndadh
only 10% of its conservation storage remainifigne severity of tis latest drought created conditions that stressed
the traditional management concepts which Savannah District followed to regulate the Corps impoundments.
Concerns and conflicts over competing water issues intensified as drought conditions became necaedd¢aics
levels continued to fall.

During thewinter of 20082009, the Savannah Distrjetith concurrencdrom the state and federal resource
agenciesimplemented a temporary deviation lowering the Thurmond rele&Et cfs. The Corps released a
Draft Environmental Assessment for public commer®atober2008 andSavannah District signed the FONSI in
November 2008 It was not untilSeptembeP009that the system felt relief from the drought conditions. Lake
levels and conservation storage began to return to normal and by November 2009 the resenirapletely
restoredo full pools This drought beame the new drougkdf-record for the bas.

In response to this new drought of reqd@@@07 2009and concerns that a future drought may occur in which the
conservation storage of system is totally depletesl SRBDCRwvas again modified in 2011 to address and clarify
Level 4 operationsThis modificationfocused specifically on minimizing impacts to the basin with respect to
drinking water suppliesThe Corpseleased ®raft Environmental Assessment for public commeniune 2011
Savannah District signed the FONSIOetoberand the Corg8 Sout h At l anti c Division
the update in January 2012.

The Savannah system fell back into drought beginning spring of 2011. Savannah i@istaExtd a Draft

Environmental Assessment for public comment in April 2012. Savannah District sighed the FOM$2i612

and the Corpsd South Atl ant i c DOimited revisionm Sepempber®@laid t he
response to agepecommentsinflow based decisions wenetroducedfor Drought Levels 1 and 2. Wintertime

Flow reductions were also introduced in Levels 2 and 3.

A copy of the various environmental documents and approvals are available in the Savannah District @éesadquart
A summary of previous droughts and actions taken is depietledvin Table 1.
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Event

Action

Description

19861989 Drought
(New Drought of Record)

1989 Drought Contingency Plan

Introduced flow restrictions Levelil
Safety Advisory foboaters

Level 2 Max weekly average 4500 cfs
Level 3 Specified 3600 cfs daily
average at Thurmond

19982002 Drought
(New Drought of Record)

2006 Drought Plan Update
Environmental Assessment

Level 17 Max weekly average 4200 cfs
Level 2 Max weeklyaverage 4000 cfs
Level 3 Specified 3800 cfs daily
average at Thurmond

20072009 Drought
(New Drought of Record)

Deviation to 3600 cfs at Thurmond
Oct2007May2009

Reduction occurred at Drought Level 2
(Hartwell @ 649.85
/Thurmond@319.76)

TemporaryDeviation to 3100 cfs
Dec2008Jan2009

Used adaptive management to maintai
3600 min @ Sav River at Augusta gag

Drought Level 4 Study Sep2011

Developed standard operating procedy
for inactive storage (Level 4)

20117 Drought

2012 Drought Plan Revin
Environmental Assessment

Evaluaton and modification ofhe 2006
EA rules in the 2002009 drought and
temporary deviations

Table 1

4. Implementation. Thisplanshall be implemented when either the Hartwell or Thurmond pool elevation declines
below its corresponding triggézvel lelevation. On a rising pool, flow restrictions are lessened only after both
Hartwell and Thurmond pools have climbed 2 feet abovéritpger elevation associated with that restrictibhe
Drought Trigger Levels and corresponding conservation measures are shown in Rigdréable 2
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Figure 1
Drought Trigger Definitions
Trigger Time of Year Drought Response
Level
1 Jan 1- Dec3l IF BR28 >BR28Q10, Target 4200 cfs (daily average) release at Thurmond Dam
IF BR28 <BR28Q10, Target 4000 cfs (daily average) release at Thurmond Dam
Feb 1- Oct 31 IF BR28 >BR28Q10, Target 4000 cfs (daily average) release at Thurmond Dam
2 IF BR28 <BR28Q10, Target 3800 cfs (daily average) release at Thurmond Dan
Nov 1-Jan 31 Target 3600 cfs (daily average) release at Thurmond Dam
Feb 1- Oct 31 Target 3800 cfs (daily average) release at Thurmond Dam
3 Nov 1-Jan 31
(Feb 1i Feb28 Target 3100 cfs (daily average) release at Thurmond Dam
W/NMFS approval)
Feb 1- Oct 31 Target 3600 cfs (daily average) release at Thurmond Dam
4 Nov 1-Jan 31
(Feb 1i Feb 28 Target 3100 cfs (daily average) release at Thurniao
W/NMFS gproval)

Table 2
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Inflow based Drought IndicatonWhen in Drought Levels 1 and 2, the water manager first evaloatasveekly basithe
streamflow at the USGS Broad River gage (02192000) and comparesdag Agning average streamflow (BR28) to the
10" percentile othe historical8-day running average streamflow (BR28Q1dr that particular day of the year. The.0
percentile is used by the USGS as the breakpoint that delineates between below normal and moderate drought.

The link toUSGS 28dayrunning average streamflow percentile site is:
http://waterwatch.usgs.gov/new/index.php?m=pa28d_dry&r=ga&w=map

Select the Broad River gage near Bell, GA. (02192000)

Map of below normal 28-day average streamflow
compared to historical streamflow for the day of year
(Georgia)

Georgia [=] or [waterResources Regions [+ ]

Tuesday, September 11, 2012

L
Waterwatch: Water Resources Conditions

Summary | Hydrograph || Peal [ Rating |

USGS 02192000 BROAD RIVER
NEAR BELL, GA

Drainage area: | 1430 mi®
Discharge: | 188.29 cfs
Date: 2012-09-11
No. of days: 28
Percentie: 4.35 %
Class symbol:
% normal (median):| 25.94 %
% normal (mean): | 19.32 %

RSN
ety W

Cloose a data retrieval option and select 1 location on the map
© List of all stations @ Single station ' Nearest stations

ZUSGS

Explanation - Percentile classes

Not ranked

A summary of the 28 day average flow compared to the percentile flow can be found at the following link.
http://waterwatch.usgs.gov/new/index.php?id=wwchart_duration&sno=02192000&dt=dv28d

USGS Streamflow Duration Hydrograph Builder
TR (TR o BB Fiow type:

For some streams, flow statistics may have been computed from mixed regulated and
unregulated flows; this can lead to inaccurate depictions of flow conditions.

Duration hydrograph of 26-day average streamflow for USGS 02192000
(Drainage Area: 1430 square miles, Length of Record: 85 years)

20000
10000 F
1000 |
100 |
80

Jan Febllar AprMaytun Jul Aug Sep Oct Now Dec Jan FebMar Apr Maudun Jul Aug Sep Oct Nov Dec:
2012

ZUSGS WaterWatch ™

Explanation - Percentile classes

sonpereie 10-24 | 2675 | 76.90 PUESEIEe £,

Vb | s | e | s | menanae

Z8-day average dischargs, in cudic Feet per secomd
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ConservatioPool Balancindstrategy. The Pool balancing strategg/to keep the Hartwell and Thurmond pools
balanced foot for foot while in the top 15 feet of the conservation pool. For the remainder of the conservation pool:
balance the Hartwell and Thurmond pools based on percent of depth remaining so thabibtéynhiof

conservation at the same timéypically, the release requirement will be placed on the Thurmond release and the
Hartwell release will be adjusted to stay in balance with Thurmdihe. pool balancing strategy during fish spawn

will occasionallyvary as the objective becomes keeping each pool flat over the spawn. The spawn typically occurs
between MidMarch and Mid April.

Release DecisionsNater Release Declarations will be made on a weekly basis at a minimum. The frequency at
which the dedration is released is dependent on observed hydrology and changing forecasts during the week.
Water Release Declarations will define releases from each of the three Savannah River projects for the following 7
day period.

Operational Examples.

EXAMP LE 1.
When in Drought Triggekevel 1

If the time of year falls between Feb 1 and Oct&id

If the (BR28) is greater than the (BR28Q10) then the hydrology is not considered
Moderate drought or worse. The flow target for Thurmond for the ndatyperiod is set to a 4200 CFS weekly
average maximum.

If the (BR28) is less than the (BR28Q10) then the hydrology is considered Moderate
drought or worse. The flow target for Thurmond for the neday period is set to a 4000 CFS daily average
maximum.

EXAMPLE 2.

When in Drought Triggekevel 2
If the time of year falls between Nov 1 and Jan 31, the flow target for Thurmond for the nextétidayis set to a
3600 CFS daily average maximum. With NOAA NMFS approval, the 3600 CFS could be extendeebttuary.
An attempt to smoothly transition to lower flows should be made to benefit downstream habitat.

Otherwise, if the time of year falls between Feb 1 and Ocaid
If the (BR28) is greater than the (BR28Q10) then the hydrology is not cortsidleerate drought or
worse. The flow target for Thurmond for the nexd&y period is set to a 4000 CFS weekly average maximum.

If the (BR28) is less than the (BR28Q10) then the hydrology is considered Moderate drought or worse.
The flow target for Thrmond for the next-dlay period is set to a 3800 CFS daily average maximum.

EXAMPLE 3.

When in Drought Triggekevel 3
If the time of year falls between Nov 1 and Jan 31, the flow target for Thurmond for the next 7 day period is set to ¢
3100 CFS dailaverage maximum. With NOAA NMFS approval, the 3100 CFS could be extended thru February.
An attempt to smoothly transition to lower flows should be made to benefit downstream hBfhétatintertime
flow will monitored as described iBection 6 of thislocument allowing for adaptive changes to the flow target if
needed.

Otherwise, if the time of year falls between Feb 1 and Odh&lflow target for Thurmond for the next 7 day period
is set to a 3800 CFS daily average maximum.

Additional monitoring &orts are implemented when pools are in drought trigger LeveleadiRgs will be taken in
the Savannah Harbor with a haheld probe operated fronriwer vessel The measurements will attempt to locate
the freshsalt water interface in both the maimamnel andBackRiver. This interface is defined when the average
salinity at 1 meter depth drops to 0.5 ppt.
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EXAMPLE 4.

When in Drought Triggekevel 4
If the time of year falls between Nov 1 and Jan 31, the flow target for Thurmond for the nextétidayis set to a
3100 CFS daily average. With NOAA NMFS approval, the 3100 CFS could be extended thru February. An attemp
to smoothly transition to this lower wintertime flow should be made to benefit downstream habitat. The wintertime
flow will monitored as described in section 6 of this document allowing for adaptive changes to the flow target if
needed.

Otherwise, if the time of year falls between Feb 1 and Odh@&lflow target for Thurmond for the nextday
period is set to a®0 CFS dailyaverage

If either the elevation of Hartwell or Thurmond declines to the top of their respective inactive storage pools, Drougt
Trigger Level 4, due to drougih¢lated causeshe Savannah District policy is to adaptively manage the reservoir
system witha focus on preserving the remaining inactive storage, minimizing impacts to the serviced populations
drinking water suppliesbothdina ke and downstream, and meeting the p
requirements.

Level 4Pool Balancindstrategy. ThelLevel 4 balancing strategy allows all three reservoirs to continue declining,
into the inactive storage pool, to an elevation just above the point that major water supply impacts begin to occur.
is important to note that several smaller impacts tomgatpplies will have already occurred prior to the reservoirs
declining to Level 4, the bottom of their conservation pools. Initially, Hartwell would be allowed to decline to 617
ft-msl and Thurmond to 310-fosl prior to allowing Russell to decline bel@&4 ftmsl, at which point population
impacts greater than 15,000 would begin to occur. Due to the relative size of their drinking water populations, the
Hartwell pool and the Thurmond pool would be maintained at these levels, while the Russell pddievalldwed

to continue to decline utilizing its storage, in addition to inflow, to maintain a sufficient rate of flow for downstream
populations and habitats. If the Russell project storage is fully depleted, the Thurmond storage would be allowed
decline, since that would result in the next smallest impact to drinking water supplies. If the Thurmond pool
declines to an elevation of 308fts | , a popul ation of over 100,000 wil
fully depleted at elevation 18%msl, at which point the remaining storage in the Hartwell pool would be allowed to
decline. If the Hartwell pool reaches elevation 61§, the impacted population for the system would jump to

over 250,000. If conditions persist, Hartwell wouldrtbe allowed to continue to decline until its inactive storage
was fully exhausted at elevation 5051fsl.

It is important to note that ithe SRBDMP, conservation measures &&sed on both pool elevation and inflow
triggers.Flow restrictiondor Level 3 and higheare lessened only after both Hartwell and Thurmond pools have
climbed 2 feet above the trigger elevation associated with that restrictionLeéA®lad drought ends and conditions
begin to improve, thaactive storage wilbe refilled inthe opposite order that they declined. The objective during
refill is to restore drinking water supplies to the largest population as soon as possible by refilling the reservoirs in
an order which meets that go@he pool balancing strategy associatethwievel 4 operation is shown below in

Table 3.
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Level 4 Pool Balancing Strategy

HARTWELL RUSSELL THURMOND SYSTEM
Percent of Percent of Percent of Percent of
Hartwell Inactive Russell Inactive Thurmond Inactive Total Storage Inactive
Impacted Storage Impacted Storage Impacted Storage Impacted Remaining Storage
Elevation Population Remaining Elevation Population Remaining Elevation Population Remaining Population (AC-FT) Remaining
636 5200 5200
635 5200 5200
634 5200 5200
633 5200 5200
632 5200 5200
631 5200 5200
630 5200 5200
629 5200 5200
628 5200 5200
627 5200 5200
626 5200 313 4900 10100
5200 100% 470 100% 312 4900 100% 10100 3488781 100%
623.7 5200 97% 469 97% 3.7 4900 99% 10100 3415188 98%
622.3 5200 93% 458 95% 311.3 4900 98% 10100 3334789 96%
621 5200 90% 467 92% 3n 4300 97% 10100 3262160 94%
619.7 5200 87% 466 90% 310.7 4900 96% 10100 3192580 92%
618.3 5200 85% 465 87% 310.3 4500 95% 10100 3122992 90%
o] s 82% 6500 85% 4200 94% 16600 3064030 88%
617 5200 82% 463 6500 83% 310 4900 94% 16600 3046067 B7%
617 5200 82% 452 6500 81% 310 4900 94% 16600 3028104 B87%
617 5200 82% 451 6500 79% 310 4900 94% 16600 3010141 86%
817 5200 82% 480 6500 77% 310 4900 94% 18800 2992399 86%
617 5200 82% 459 6500 76% 310 4900 94% 16600 2976649 B85%
617 5200 82% 458 14627 74% 310 4300 94% 24727 2960899 85%
617 5200 82% 455.0 15127 69% 310 4900 94% 25227 2913649 B84%
617 5200 82% 439.2 15127 41% 310 4300 94% 25227 2670424 77%
617 5200 82% 423.3 15127 25% 310 4900 94% 25227 2520324 72%
617 5200 82% 407.5 15127 13% 310 4300 94% 25227 2419674 69%
617 5200 82% 391.7 15127 7% 310 4900 94% 25227 2360074 68%
817 5200 82% 375.8 15127 3% 309 4900 91% 25227 2286674 66%
617 5200 82% 18127 1% 308 87700 B88% 108027 2221949 64%
817 5200 82% 15127 1% 307 97500 85% 117827 2180949 63%
617 5200 82% 18127 1% 306 97500 83% 117827 2139949 61%
617 5200 82% 15127 1% 305 97500 80% 117827 2099849 60%
617 5200 82% 15127 1% 110500 78% 130827 2067849 59%
617 5200 82% 18127 1% 286.9 110500 47% 130827 1613049 46%
617 5200 82% 15127 1% 269.7 110500 26% 130827 1314299 38%
817 5200 82% 15127 1% 252.6 110500 13% 130827 1121849 32%
617 5200 82% 15127 1% 235.4 110500 8% 130827 1049249 30%
617 5200 82% 15127 1% 2183 110500 3% 130827 980499 28%
616 5200 80% 15127 1% 201.1 110500 1% 130827 933239 27%
143200 78% 18127 1% 110800 0% 268827 897329 26%
614 143200 76% 15127 1% 110500 0% 268827 875869 25%
613 143200 74% 15127 1% 110500 0% 268827 854409 24%
812 148000 73% 15127 1% 110500 0% 273827 832949 24%
601.3 148000 61% 15127 1% 110500 0% 273627 704175 20%
590.6 148000 47% 15127 1% 110500 0% 273827 547775 16%
579.9 148000 33% 18127 1% 110500 0% 273627 385135 11%
569.2 148000 23% 15127 1% 110500 0% 273627 275595 8%
558.5 148000 17% 15127 1% 110500 0% 273827 209255 6%
547.8 148000 12% 15127 1% 110500 0% 273827 147975 4%
537.1 148000 8% 15127 1% 110500 0% 273627 105175 3%
526.4 148000 4% 15127 1% 110500 0% 273627 62375 2%
515.7 148000 3% 15127 1% 110500 0% 273627 48715 1%
148000 2% 15127 1% 110500 0% 273827 39085 1%
Table3

As the reservoir elevations declinédrihe inactive storage poolsatersupply takes priority over all other project
purposes.The ninimum releasedefined in this plan attempt not to impatdwnstream water supplgndother
critical downstream infrastructure suchRant VVogtle, Plant Macintoslor the Savannah River Site. Taldle

details the minimum lake level and impacted populations for each iatake Corps of Engineers Projects,
Hartwell reservoir, Russell reservoir, and Thurmond reservoir. Padiko details downstream water supply users
and their constraints.
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Pertinent Municipal and Industrial Water Supply Information

User

ClemsonUniversity Heating and Cooling
Clemson Uni Ag Dept

Anderson County Joint Municipal Water System
City of Hartwell Water Treatment Plant

City of Lavonia

JP Stevens Company (Closed, now Knop

Hart County Water and Sewer Utility Authority

City of Elberton(Elberton Utilities)

Santee Cooper Rainey Generating Station
City of Abbeville

Mohawk Industries

City of Lincolnton, GA

City of Washington, GA Aonia Plant
City of McCormick, SC

City of Thompson/McDuffie County, GA
Columbia County, GANater Utility

Columbia County Water System
SCE&G Stevens Creek

Edgefield County W&SA
AugustaRichmondCounty (Hydromechanical)
Augusta Canal Authority

Avondale Mills- Augusta Canal (Sibley Mill)
Standard Textile King Mill

Enterprise Mill or Hawk Gully

AugustaRichmond County (Diesel Pumps)
City of North Augusta

Kimberly Clark CorporatiofBeech Island
SCE&G Urguhart Station

DSM Chemicals Augusta, Inc.

PCS Nitrogen Fertilizer, L.P.

General Chemical Corp., Augusta Plant
Masons Tree Farm

D/S of NSBL&D (Cretaceous Sand)
International Paper Corporatieugusta Mill
DOE Savannah River Operation (Westinghouse
Southern Nuclear Operating Co., Inc. (Vogtle)

D/S of NSBL&D (Floridian Aquifer)

Georgia Power CePlant McIntosh

GA Pacific (Fort James Operating Company)
Beaufort Jasper W&SA Main Plant
Savannah City Water Supply

Tronox Pigments (Savannah), Inc.
Weyerhaeuser Company

International Paper Corporation

Source

Hartwell Lake
Hartwell Lake
Hartwell Lake
Hartwell Lake
Hartwell Lake
Hartwell Lake
Hartwell Lake

RBR Lake
RBR Lake
RBR Lake
RBR Lake

JST Lake
JST Lake
JST Lake
JST Lake
JST Lake

Stevens Creek
Stevens Creek

Augusta City Dam & Augusta
Augusta City Dam & Augusta
Augusta City Dam & Augusta
Augusta City Dam & Augusta
Augusta City Dam & Augusta
Augusta City Dam & Augusta

NSBL&D
NSBL&D
NSBL&D
NSBL&D
NSBL&D
NSBL&D
NSBL&D
NSBL&D

SRBA (Cretaceous Sand)
SRBA (Cretaceous Sand)
SRBA (Cretaceous Sand)

SRBA (Floridian Aquifer)
SRBA (Floridian Aquifer)
SRBA (Floridian Aquifer)
SRBA (Floridian Aquifer)
SRBA (Floridian Aquifer)
SRBA (Floridian Aquifer)
SRBA (Floridian Aquifer)
SRBA (Floridian Aquifer)

User Type
Municipal
or Industrial

Municipal
Municipal
Municipal

M&l

Muicipal
Cooling Water
Municipal
Industrial

M&l
M&l (50/50%)
M
M
M

M&l
M&l

M&l

Ag

Table 4

Lowest
Lake Level or Flow
at which WS Intake
Becomes Inoperable
FT-NGVD29

638

645

615

612

636

610

464

462

458
454.75

307
307
313
304
308

182

154.5

119.5
108
109
111

103.9

103.9
111

1125

Intakes

Reported

Service

Population

200-300k

7500
12000

2267

8500

8500

2700
6250
12646
16000
6000

23,300

180,000

30000

10000

Drinking

Water

Estimated
Service
Population

138,000

4800
5200

6500

8127
500

4600
5200
4900
13000
82800

Most of the criticalater supplyintake locations are shown in Figuzéelow.
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Municipal and Industrial Intake Survey Locations
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Monitoring Dissolved oxygen, temperature, conductivity, and pH measurements in the releases are recorded at
each reservoir on a continuous basis. Automated retrieval is also used for hourly lake elevation, inflow, and
discharge. Water quality monitoring is mordicel downstream at Savannah Harbor as the lower releases from J.
Strom Thurmond allow the saltwater wedge in the harbor to move further upstream. Salinity levels are continuously
measured by four continuous recording gages. The four gages are locétthat195 bridge, 1.2 miles

downstream of the Abercorn Creek intake, (2) the intake to the Lucknow Canal, on Little Back River, which
supplies fresh water to the Wildlife Refuge, (3) inside the Lucknow Canal near the downstream gate, and (4) the U
S.Highway 17 Houlihan Bridge on the Front River. During critical low water periods, these gages will be
supplemented by readings taken by a Raeld probe operated from a boat. Predictions based on data collected to
date indicate salinity levelmayreach0.5 parts per thousand (ppt) at the mouth of Abercorn Creek (river mile 30.2)
when river flows are less than 6000 cfs and tide heights exceed 10 feet, mean low water (mlw) at Houlihan Bridge.
This is an extremely high tide height, which is never preditdeoccur by the National Oceanic and Atmospheric
Administration Tide Tabled)owevercould possibly occur with strong northeasterly winds.

Wintertime Flow ReductionsAdditional monitoring and coordination associatedwtite wintertime flow

reductiors will be consistent with the 2012 EA. The District and other potentially affected parties will provide
support to the State of Georgia and South Carolina, who will monitor a prescribed set of locations, parameters and
general performance targets. That& would coordinate these monitoring efforts with the Savannah River Basin
Drought Coordination Committee (SRBDCC). The SRBDCC members consist of the Savannah District and South
Atlantic Division Corps of Engineers, the Georgia and South Carolina \Rateaurce agencies, U.S. Fish and

Wildlife Service USFWS, and NOAA National Marine Fisheries Service NMFS. If measured parameters are found
to exceed acceptable levels, the monitoring organization would notify the District, who would coordinate a meeting
with the SRBDCC members which would recommend appropriate adjustments to Thurmond release levels. If
requested by either the State of Georgia or South Carolina, the Corps will restore the Thurmond discharge up to th
3,800 cfs daily averag®lOAA-Fisherieswill be involved in discussions concerning the potential impact to

spawning Shortnose sturgeon. The critical monitoring objectives and responsible parties are describefl in Table
below.

Critical Monitoring Objectives

Location Target Responsible Party
Augusta Shoals Flow > 1,500 cfs City of Augusta/USFWS
USGS 021989773 DO > 5.0 mg/L daily average GA DNR-EPD
(USACE Dock) DO > 4.0 mg/L instantaneous
Temper atur e (¢
pH 6.58.5
USGS 02198840 Conductivity < 10,000 uS/cm GA DNR-EPD
(1-95 Bridge)
Abercorn Creek Chloride < 16 ppm City of Savannah
USGS 02198500 Flow > 4,500 cfs SC DHEC
(Clyo)
Various Water level at the intakes Intake operators
Various Sturgeon migration SC DNR and NOAA Fisheries
Table5

The values shown above are general performance targets and are not intended to be mandatory requirements.
Failure to achieve the desired targets would initiate an evaluation of impacts, which could lead to a request by the
State of Georgia or South Carddito the Corps to restore the discharges from Thurmond Dam to as much as 3,800
cfs. Monitoring and reporting by other federal Agencies will be conducted directly with the Savannah District,
Corps of Engineers. If the U.S. Department of Energy, SavaRivah Site experiences unbearable insufficient

river stages at their intake due to the reduced flow, they would make a request to increase the Thurmond release
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directly to the Savannah District, Corps of Engineers. This same policy applies to the UabdRighdlife Service

- National Wildlife Refuge. The Savannah District will continue to coordinate with the National Wildlife Refuge
during their filling season to ensure an adequate fresh water supply. Requests to increase flows by these Federal
agencés would initiate discussion with the SRBDCC which could lead to an action by the Corps to restore the
discharges from Thurmond Dam back up to as much as 3,800 cfs.

Agency Representation in the SRBDCC

Agency Office Individual
USACE-SAS EN,OP,PD,CCO,EM Chiefs or designated
GA DNR-EPD Watershed Protection Branch Jeff Larson,
Assistant Branch Chief
SC DNR Office of Environmental Programs Bob Perry,
Director
SC DHEC Bureau of Water David Baize,
Assistant Bureau Chief
NOAA Fisheries, Protected Resources Division Stephania Bolden,
Southeast Regionéffice Fishery Biologist
USFWS National Wildlife Refuge Chuck Hayes
DOE Savannah River Site Bill Paine
TABLE 6

Outlet Prioritization . The normal method of releasing water at the projects is through the turbines during
generation. As the pools decline into inactive storage, releases from the projects would continue through
generation for as long as possible. Estimates have beenthadelease by generation could continue below the
minimum design depth for generation for a significant depth into the inactive storage pool. It is important to note
that the minimum elevations for generation and Sp¢ed.oad operation are well outk? the original design limits.

At a certain point, generation wil/ no | on{delroadckd an
in order to prevent destroying the generator. The switch to Spedsad would result in the cessation of

hydropower generation despite the passage of water through the units-Nepleeaid could continue for some
additional depth until potentially damaging vortices form. At that point, releases through the turbines would cease
and releases would be initidtéhrough the sluices. Tablebelow depicts critical elevations at which project

discharge may transition from one outlet method to another.

Pertinent Outlet Information

Estimated | Estimated

Minimum Minimum

Generation| SpeedNo- Spillway Sluice

Elevation Load Crest Invert Streambed

(ft-msl) Elevation | Spillway | Elevation | Elevation Elevation
(ft-msl) Gates (ft-msl) (ft-msl) (ft-msl)
Hartwell 59 S74 12 630 500 479
Russell 434 418 10 436 320 304
Thurmond 294 275 23 300 190 176
TABLE 7

All operation ofthe turbines in the inactive storage pool will be monitored regarding static head limitations and
other dam safety limitations by the-site operations personnel. In the event that the Powerhouse Superintendent
determines that further use of a turbind wause unacceptable damage to the turbine or presents an unacceptable
hazard to powerhouse personnel, District water management personnel will be notified and spillway or sluice
releases will be initiated. Since water can be released well below tleagpitest through generation, it is unlikely
that spillway gate releases will be required for Level 4 operations.
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Each project can release water through turbines, spillways, and sluices. Outlet capacities for the various release
methods were developeg the Hydroelectric Design Center which is attached as Appendix J to the 2011 EA.
These capacities will be verified during Level 4 operation through periodio@aflow measurements. Estimates of
outflow at various pool elations are shown in Figuresl4 below.

Hartwell Units 1-4
Speed-no-load flow (cfs) vs Head (ft)
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Hartwell Units 1-4
Best Efficiency Flow (cfs) vs Head (ft)
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Hartwell Unit 5
Best Efficiency Flow (cfs) vs Head (ft)
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