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Executive Summary  
As the ongoing drought in the southeastern U.S. approaches its third summer, the Savannah 
River reservoir system operated by the Army Corps of Engineers (hereafter referred to as the 
Savannah System) is experiencing extreme pressure and difficulties. As of July 23, 2008, the 
system has only 46% of its conservation storage remaining. Hartwell and Thurmond, the two 
large storage reservoirs, are approximately 12 feet below normal pool levels. Hartwell has 
less than 57% of its conservation storage left, and Thurmond has only 28% of its 
conservation storage remaining.  
 
The recharge season of the year has long gone, and the status of the system is of particular 
concern to many parties in both Georgia and South Carolina depending on the resources 
provided by the storage in these reservoirs. Low inflows to the system last year and early this 
year raised the prospect that the system storage may be exhausted in the near future and a 
consequent transition to Level 4 operations (only releasing inflow) may be on the horizon.  
 
Based on the Information Paper provided by the Army Corps of Engineers (Corps) and 
information compiled by other cooperating institutions, Georgia EPD, in coordination with 
SCDHEC and SCDNR, conducted a thorough analysis of potential operations of the system 
under a variety of hydrologic conditions. Georgia EPD, SCDHEC, and SCDNR propose that 
the current operation (i.e. a Thurmond release of 3,600 cfs) be revised to maintaining a 3,600 
cfs release from Thurmond Dam in the warmer months of March through September and 
reducing the release to 3,100 cfs in the cooler months of October to February of next year.  
 
The analysis conducted by Georgia EPD, in coordination with SCDHEC and SCDNR, 
indicated that such operations would be able to stabilize the system and substantially reduce 
the speed of decline in system storage. Even under a very pessimistic assumption of inflow 
(10% worse than the lowest historic inflow) for the next three consecutive years, the 
proposed operations would be able to prevent the system conservation storage from being 
depleted. System storage would only approach depletion toward the later part of 2011, with 
the assumption that worse-than-the-worst hydrology will persist through the years (a highly 
improbable event).  



Our analyses indicate that water users along the river will not be impacted as a result of this 
revised operation. Also, modeling and field observations indicated that it is unlikely that 
water quality will be of a concern. Further modeling can be conducted if stakeholders raise 
additional concerns. In addition, water quality monitoring stations will need to be enhanced 
at strategic river locations to ensure that there is sufficient real time data available to evaluate 
and appropriately respond to during modified dam operations.  
 
With respect to intake limiting factors, some of the intakes at the lower reaches may 
experience little margin in their access to water and thus their functionality. If the lowest 
incremental flow (recorded in 2007) were to take place again this year, some intakes may not 
function well in the short period of a few days. However, there are actions that can be taken 
to mitigate the impact, such as drought-proof engineering measures that will either deepen 
the bottom elevation at the intake or elevate the surface elevation, or adaptive management 
measures whereby the facility monitors the river elevation to make sure that sufficient flow 
takes place when incremental flow is not sufficient. Vulnerable facilities all across the basin 
will be part of a process that will ensure that proper emergency management measures are 
incorporated into local planning during this drought emergency.  

Background Information  
 
The Savannah River Basin has been experiencing a drought since early 2006. Rainfall and 
resulting stream flow have been particularly low, causing the reservoirs to drop faster than 
during previous droughts. If low inflows persist or deteriorate, the current drought could 
become the new drought-of-record for the basin.  
 
The Corps manages its three impoundments on the Savannah River as a system and uses a 
Water Control Manual to describe how it will operate those projects. The Drought 
Contingency Plan is a component of that Manual and was developed (1) to address the effects 
of the Corps’ operation on those impoundments and the downstream portion of the river, and 
(2) to assist the States of Georgia and South Carolina in drought contingency planning in 
their water management responsibilities for the Savannah River Basin.  
 
The Corps’ 1989 Drought Contingency Plan (DCP) and a 2006 Environmental Assessment 
(EA) describe activities that would be conducted during four stages of a continuing drought. 
Those four stages correspond to different lake levels. When the reservoirs reach the Level 1 
trigger elevation, the Corps issues a public safety advisory concerning recreational use of the 
reservoirs. The Corps also reduces discharges from the reservoirs when Levels 1-3 are 
reached. When Level 4 is reached, the conservation pools are empty. If drought conditions 
persist after Level 4 is reached, discharges are further reduced to the point where the outflow 
from the lakes equals the net inflow.  
 
The actions the Corps would take surrounding the Level 4 trigger were never evaluated in  
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detail when the plan was originally developed or during the 2006 Update. The Reservoir 
System Simulation modeling conducted to analyze the effects of the various operational  
scenarios during development of the 1989 DCP and its 2006 EA for the DCP Update  
always indicated that the lakes would not reach the bottom of conservation pool. This 
modeling was conducted using inflows that were the drought of record at that time. 
Sensitivity analyses revealed that the drought would need to extend three additional years to 
reach Level 4. Therefore, detailed consideration was never given for the best way to operate 
once that trigger was reached.  
 
It should be noted that when a new drought of record takes place, the Corps’ operational 
objective should always be to avoid ever reaching the bottom of the conservation pool. This 
requires a constant evaluation of the current operations and the update of the drought of 
record. If the current drought becomes the drought of record, then additional measures not 
included in the previous Manual or Drought Contingency Plan should be considered and 
evaluated to achieve this objective.  

Status of System and Issue of Concern  
 
As of 8:00 am July 23, 2008, the federal reservoirs on the Savannah River have 1.19 million 
acre-feet of conservation storage remaining. This is equivalent to 46% of the system 
conservation storage. Hartwell has 57% of its conservation storage remaining, while 
Thurmond has only 28% of its conservation storage available.  
 
The recharge period in 2008 is over at this time, and both Hartwell and Thurmond are 
roughly 12 feet below their respective normal pool levels. Through the summer months, the 
evaportranspiration rate will increase, making it all but impossible for the reservoirs to 
meaningfully gain any storage during this time. This holds true regardless of the prospect of 
precipitation in the summer, even with the overly optimistic assumption that normal rainfall 
takes place.  
 
Recent updates from climatologists and meteorologists suggest that it is likely that the current 
drought will extend into this summer and beyond. If this holds true, it is expected that inflow 
to the reservoir system will remain low or at least below normal, making it a likely scenario 
that the Corps will need to use storage to augment releases prescribed by the operation 
Manual and the Drought Contingency Plan.  
 
If the drought persists or deteriorates, it is not inconceivable that the limited conservation 
storage will be exhausted, or at least be depleted to an intolerable extent. It is extremely 
important that all measures be evaluated to prevent the depletion of the Savannah System 
conservation storage. The following sections of this report document contemplated ways to 
achieve this.  
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Principles of Operations  
 
We believe the principles of operating the Savannah System are the following: (1) To the 
extent possible, the Corps should try all it can to avoid depleting the conservation storage. (2) 
In order to achieve that, the Corps should take early measures to avoid ever reaching the 
bottom of the conservation pool. (3) The Corps should more explicitly identify the elevation 
and flow thresholds below which serious impacts take place at facilities across the basin. (4) 
If hydrologic conditions are such that an early intervention is unavoidable, then the Corps 
should identify the flow level below 3,600 cfs that bears the least impact and reduce its 
release from Thurmond Dam to that level. (5) The water users should identify ways (e.g. 
local engineering measures) of avoiding or mitigating impacts of such flow reduction and 
communicate such measures as well as the costs of such measures to the Corps and the 
States.  

Proposed Hydrologic Conditions for Evaluation  
 
On an annual basis, the total amount of inflow to the Savannah System (defined as the 
Savannah River reservoir system operated by the Army Corps of Engineers) was lowest in 
1988, averaging only 3,286 cfs. The second lowest year was 2007, with an average inflow of 
3,302 cfs. Based on a long-term average annual inflow of 7,852 cfs, the amounts of inflow in 
these two years are 42% of normal.  
 
It is thus suggested that the hydrologic conditions of these two years be used to evaluate 
adverse conditions the system may experience in the rest of 2008 and the next two years. We 
believe it is a conservative assumption that the on-going drought (which is very close to the 
drought of record), after impacting for more than two years now, would repeat itself in the 
next three years. This basically means that after a year of 3,302 cfs inflow, inflow at this level 
would repeat again and again in each of the next three years.  
 
We also suggest that variations of the 1988 and 2007 hydrology (e.g. 10% reduction in 
inflow) be used to evaluate potential operations of the Savannah System. We believe it is a 
very conservative assumption that another round of drought of record with a magnitude of 
10% reduction in inflow will repeat itself in 2008, 2009, 2010, and 2011. This gives us the 
possible but very unlikely hydrologic scenario that after a year of 3,302 cfs inflow, we would 
have another two to three years in a row with inflow lower than 3,000 cfs (38% of normal).  

Baseline Operations under Proposed Hydrologic Conditions  
 
The Corps’ current operation calls for a release of 3,600 cfs from Thurmond Dam. This 
operation’s impact on the reservoirs can be assessed with the Corps’ spreadsheet tool. Using 
this tool and the assumed hydrologic conditions, we were able to show how system 
conservation storage would change as a result of the baseline operation.  
 
Fig. 1 shows the impact of the baseline operation on system conservation storage under 
recorded 2007 inflow and a variation of this inflow series. Under 2007 hydrology,  
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system storage will continue to decline to dangerously low levels toward the end of 2008, 
with only 18% of conservation storage remaining in Hartwell, Russell, and Thurmond. 
System conservation storage will recover somewhat in early 2009, but start declining again in 
April 2009 and reach 15% late 2009.  
 
Under the hydrologic scenario with a 10% reduction in inflow, the system will fare even 
worse. There will be about 16% of system conservation storage left by the end of 2008, and 
only 3% remaining by the end of 2009. The conservation pool would be virtually empty at 
this point. The conservation pool will be completely exhausted by November 2010.  
 
Fig. 2 shows the impact of the baseline operation on system conservation storage under 
another record dry year with a different precipitation pattern, year 1988. Under this 
hydrology, system conservation storage will see a less dramatic decline in the summer and 
fall seasons, but also with a less pronounced recovery in the following winter and spring. 
Overall, there will be a declining trend.  
 
Under the reduced 1988 inflow scenario, system storage will reach 10% by the end of 2009, 
and be completely exhausted by October 2010.  
 
In order to gauge the potential of devastating consequences, a probability of status analysis 
was performed for the Savannah River basin. It is assumed that 2007 hydrology is to repeat 
itself in 2008, and the resulting system storage by December 31, 2008 would be around 16% 
(see Fig. 1). With this as the starting condition for 2009, and hydrologic conditions from 
1954 through 2007 applied to the Savannah system, there is a substantial probability (see Fig. 
17) that the system will either be completely empty by the summer of 2009 (2% probability), 
or that the system will be further depleted toward the end of 2009 (6% probability). The 
probability of such catastrophe may be small, but it is substantial and its consequences 
severe.  
 
It is apparent that if the current drought persists at its current intensity or if it intensifies, the 
baseline operation is not enough to stabilize conservation storage, let alone refilling the 
system. For the benefit of all stakeholders in the basin, more needs to be done to stop the loss 
of conservation storage in the middle of this drought.  

Critical Flow Requirements  
 
Prior work done by Georgia and South Carolina resource agencies and the federal 
government provided critical elevations for most withdrawing facilities along the main stem 
of the Savannah River downstream of Thurmond Dam. This information is provided in Table 
1.  
 
Based on rating curves provided by Georgia EPD’s Savannah River water quality model, we 
were able to calculate flow rates that correspond to these minimum elevations. The flow rates 
are also provided in Table 1.  
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From this exercise, it is clear to us that the likely controlling flow rates are those at Savannah 
Electric-Plant McIntosh and Georgia Pacific. The minimum desired flow rate at the intake of 
Savannah Electric-Plant McIntosh is calculated to be 3,500 cfs. The minimum desired flow at 
the intake of Georgia Pacific is calculated to be 3,300 cfs. However, since surface elevation 
in the river at these two facilities is under tidal influence, which may nullify the effects of 
low stream flow in the river, this tidal influence may help ease the concern that potential 
reduction in Thurmond release would impact the facilities’ intake.  
 
Since flows desired at the locations of the other facilities are much lower than what is needed 
to sustain water access at these two facilities, we believe these flow rates should serve as the 
basis for the computation of any potential relief of flow requirement at Thurmond Dam.  
Another factor to consider is that there exists substantial amount of incremental flow between 
Thurmond Dam and the intakes of either Savannah Electric-Plant McIntosh or Georgia 
Pacific. A flow at the locations of these facilities is the result of Thurmond release 
supplemented by incremental flow between Thurmond and the concerned location.  

Recorded Incremental Flow  
 
If the Corps considers potential relief from the 3,600 cfs minimum release requirement from 
Thurmond, then it is critically important to determine the amount of incremental flow 
between Thurmond and the locations of the controlling facilities. Since the closest USGS 
gauge to the two controlling facilities, Savannah Electric-Plant McIntosh and Georgia 
Pacific, is Savannah River near Clyo, Georgia (02198500), we need to use the incremental 
flow between Thurmond and the Clyo gauge to estimate the amount of incremental flow. 
Also, since the Clyo gauge is upstream of these two facilities, the entire amount of 
incremental between Thurmond Dam and the Clyo gauge can be applied to both facilities.  
 
Using release data from Thurmond (Corps) and gauged stream flow data at the Clyo gauge 
(USGS), we were able to derive incremental flow between these two locations. For the 
purpose of smoothing out the impact of routing and travel time, we applied a 7-day moving 
average for both variables.  
 
As shown in Fig. 3, the magnitude of incremental flow between Thurmond and the Clyo 
gauge stayed above 500 cfs for most of 2007, with the exception of a few days in November 
2007, when it dropped to around 300 cfs. For the previous drought of record, year 1988, the 
incremental flow between these two locations remained higher than 800 cfs (See Fig. 4).  
As the U.S. Drought Monitor (Figs. 5 and 6) indicate that the lower Savannah River Basin is 
in better shape compared to the worst time in last year, when the incremental flow was the 
lowest in November 2007, and the fact that the coastal area may benefit  
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from ocean-originated precipitation in the summer and fall, it is reasonable to assume that the 
incremental flow between Thurmond and Clyo this year will not be at a level worse than in 
2007. In other words, it is not unreasonable for us to expect at least 300 cfs to 500 cfs of 
incremental flow between Thurmond and the Clyo gauge.  

Proposed Relief from Thurmond Minimum Flow Requirement  
 
We use the most severe hydrologic conditions suggested earlier in this document to evaluate 
the contemplated alternative operations of the Savannah System. These conditions are 
recorded 2007 inflow with a 10% reduction and recorded 1988 inflow with a 10% reduction. 
A repetition of such conditions, after two years of record-breaking drought, for the next three 
or four years, in our opinion, provides enough of a challenge to the entire system. Table 2 
provides a summary of all the simulations.  
 
Based on the estimated minimum incremental flow of 300 cfs to 500 cfs, we can use a 
Thurmond release of 3,300 cfs and 3,100 cfs to test the impact to the reservoir system and the 
downstream river. It is reasonable to assume that at these levels of Thurmond release, the 
needs of the other stakeholders are met (Table 1).  
 
We first tested a flat release from Thurmond Dam of 3,300 cfs and 3,100 cfs with both 
hydrologic conditions. Table 2 provides a summary of the hydrologic conditions and 
alternative operations in the tested scenarios. The resulting reservoir conservation storage 
change is shown in Figs. 7 and 8.  
 
Under the recorded 2007 hydrology (with a 10% reduction in inflow), a release of 3,300 cfs 
from Thurmond Dam will not be enough to stabilize the reservoir system. There will be a 
sharp decline of system conservation storage, resulting in a low system storage at 20% 
toward the end of 2008. Storage will recover somewhat during the winter and spring period 
of 2009, but will start to decline again and reach a new low (16%) toward the end of 2009. If 
hydrologic conditions do not improve dramatically, this downward trend will continue, and 
the low system storage will keep declining year after year (Fig. 7).  
 
If release at Thurmond Dam is reduced to 3,100 cfs, however, the trend of decline will be 
stopped. The system storage will still go up and down seasonally, but the declining trend 
under the 3,300 cfs release will cease to exist.  
 
Under the recorded 1988 hydrology (with a 10% reduction in inflow), the seasonal decline in 
the summer and fall will be less dramatic than under the 2007 inflow, however, there will be 
less of a recovery in the following rainy season (Fig. 8). Under a 3,300 cfs Thurmond release, 
system storage will reach 34% by the end of 2008 and around 24% toward the end of 2009. 
This moderate reduction in Thurmond release is far from enough to stop the sharp declining 
trend in system storage.  
 
If release at Thurmond Dam is at 3,100 cfs level, the overall declining trend will still exist. 
However, the rate of decline of system conservation storage will be much more  
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moderate compared to the rate of decline under a release of 3,600 cfs (baseline) or 3,300 cfs 
(Fig. 8).  
 
We understand that a full-scale deviation from the minimum release of 3,600 cfs may require 
the Corps to go through the NEPA process and to conduct an Environmental Impact Study, 
which may take years to complete and cause the loss of opportunity to slow the decline of 
system storage. We also understand that a seasonal deviation (e.g. a reduced release from 
Thurmond Dam in the cooler seasons) may be easier to achieve, since an Environmental 
Assessment may suffice in this case.  
 
Thus, we tested an operation scenario where release from Thurmond will be kept at 3,600 cfs 
for the months of March through September and reduced to 3,100 cfs for the cooler seasons 
(October through February). The resulting conservation storage percentage (under both 2007 
and 1988 inflow with a 10% reduction) is shown in Fig. 9. It can be seen that system 
conservation storage will remain available at least throughout the next three years. With such 
adverse hydrologic conditions, system storage will continue to decline, but at a comparatively 
slow rate.  
 
Under this operation scheme, even if record-breaking drought conditions continue during the 
next three years, there will be enough conservation storage to support the revised Thurmond 
release, and the Corps will have enough time to make further revision of its operations in 
response to persistent or deteriorating conditions.  
 
We make the recommendation that the Corps adopt this operation scheme.  

Impacts to Lake and River Water Users  
 
The suggested operation will not be any different from the current baseline operation in the 
months between March and September, and should not have any impact on water supply 
intakes throughout the basin during this time period.  
 
In the cooler seasons when Thurmond release is reduced to 3,100 cfs, the most likely impact, 
based on information in Table 1 and earlier analysis, will be felt by facilities downstream of 
Thurmond Dam. These facilities include Savannah Electric-Plant McIntosh and Georgia 
Pacific. Because the proposed operation will not deplete system conservation storage, water 
users whose intakes are located in the pools of Hartwell, Russell, and Thurmond will not be 
affected.  
 
Flow at the locations of Georgia Pacific can be determined by Thurmond release with the 
addition of incremental flow between Thurmond and the Georgia Pacific intake, which is 
estimated to be around 500 cfs at the driest times, except for a few days, when it may be as 
low as 300 cfs. This will result in the lower flow at the Georgia Pacific intake to be at 3,600 
cfs generally, and at 3,400 cfs at the lowest level. Given that the facility intake will function 
at flows higher than 3,300 cfs, it is expected that the proposed revision in operation will not 
have any impact to this facility.  
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Flow at the intake of Savannah Electric-Plant McIntosh can also be determined similarly. The 
proposed operation may result in an at-site flow of 3,400 cfs to 3,600 cfs at the intake of 
Plant McIntosh. Table 1 shows that the intake at Plant McIntosh functions at the minimum 
flow of 3,500 cfs. So, if the lowest incremental flow (recorded in 2007) were to take place 
again this year, the intake at this facility may not function well in the short period of a few 
days when the at-site flow is as low as 3,400 cfs. However, since water surface elevation at 
this facility’s intake is under tidal influence, any impact resulting from reduced Thurmond 
release may be nullified.  
 
Also, there are measures that can be taken to mitigate the impact. First, drought-proof 
engineering measures can be taken to either deepen the bottom elevation at the intake or to 
elevate the water surface elevation. The Corps may be able to help such measures through 
federal emergency programs. In fact, we encourage all water users in the basin to consider 
local measures that can make water supply more secure.  
 
Second, adaptive management can be put in place to monitor the elevation at this facility to 
make sure that sufficient flow takes place when incremental flow is not enough.  
 
There may also be concern from water users along the Augusta Canal. Diversions into the 
Augusta Canal is managed by the City of Augusta to maintain a minimum of 1500 cfs (1500 
cfs May through January and 1800 cfs otherwise) through the shoals. Three electronically 
controllable gates, operated by the City of Augusta, allow for instantaneous changes of flow 
to the canal should a management target be approached.  
 
Based on current permit information on the City of Augusta intake, the City is allowed to 
withdraw no more than 45 MGD (about 70 cfs). The City has four turbines to operate for 
water supply operations. These turbines are driven by water in the Canal. Then in turn they 
drive pumps to pump water for water supply purpose. It usually uses two of its four turbines 
units (Units 1 and 4) with the need of a flow of 1364 cfs. This amount is passed through the 
turbines and returned entirely to the main stem Savannah River (about two thirds of the 
length of the shoals).  
 
There are three mills downstream of the City’s intake. They are Sibley, King, and Enterprise. 
All these mills have turbines that are driven by water in the Canal. All return the water used 
back to the main stem Savannah River downstream of the shoals. Sibley Mill needs a flow of 
1024 cfs; King needs approximately 880 cfs; and Enterprise needs a flow of approximately 
560 cfs.  
 
At the current level of Thurmond release (3600 cfs), if there is no incremental flow between 
the dam and the Canal inlet, then 1500 cfs would have to be left to pass the shoals. That 
leaves only 2100 cfs to go through the Canal. After the City turbines and intake, there would 
be less than 800 cfs left in the Canal.  
 
Under the proposed release strategy, Thurmond release would be reduced to 3100 cfs from 
October through February. If the City operates the gates to pass 1500 cfs to the shoals, the 
amount of water going through the Canal would be 1600 cfs, assuming little  
 

9  



incremental flow. This will be enough to sustain the City’s water supply operations. 
However, after that, there would be less than 300 cfs left to go through the rest of the Canal, 
and the operations of the mills will be impacted.  
 
We understand that the mills are connected to the power grid and alternative power is 
available in case their generating capacity is limited.  

Impact to Water Quality  
 
To assess the potential impact on water quality of the proposed operation, Georgia EPD, in 
coordination with SCDHEC and SCDNR, has performed water quality (dissolved oxygen - 
DO) modeling of both the Savannah River downstream of Thurmond Dam and the Savannah 
Harbor. The modeling results indicate that the seasonal reduction of Thurmond release would 
not cause water quality problems in the river or the harbor.  
 

1. Savannah River downstream of Thurmond Dam  
 
The first model simulation has been conducted with 2007 meteorological data, 2007 tributary 
inflows, 2007 Thurmond release data, and waste load discharges and water withdrawals as 
recorded in 2006. This run was performed to see how well the model is calibrated to 
observed DO data. Figs. 10 and 11 show the observed DO data (red squares) measured in 
2007, which never went below 6.5 mg/L and 6.29 mg/L at River Mile (RM) 119 and RM 61, 
respectively, versus the approximate calibration run. It is an approximate calibration run 
since the model did not include 2007 discharge and withdrawal data, but rather that of 2006. 
Despite the approximation of this model run, the results indicate that the model has been 
calibrated relatively well.  
 
Second and third model simulations were conducted with 2007 meteorological data, 2007 
tributary inflows, and waste load discharges and water withdrawals as recorded in 2006. 
However, these model scenarios incorporated Thurmond releases of 3,600 and 3,100 cfs.  
 
Figs. 12 and 13 show the results of the 3,600 cfs simulation. Under a Thurmond release of 
3,600 cfs, the simulated DO concentrations at RM 119 were predicted to be above 5 mg/L 
throughout the year (Fig. 12). Fig. 13 shows simulated DO concentration at River Mile 61 
under a Thurmond release of 3,600 cfs. Again, the simulated DO concentrations were 
predicted to be higher than 5 mg/L throughout the year. The water quality model shows that 
the 5.0 mg/L DO standard would not be breached by a Thurmond release of 3,600 cfs.  
 
Figs. 14 and 15 show the simulated DO concentrations at River Mile 119 and River Mile 61 
respectively, under a Thurmond release of 3,100 cfs. Even though we do not propose a 
reduction of Thurmond release in the summer time, our model indicated that there would not 
be a DO problem throughout the year. For the cooler months from October to February, DO 
concentration would always be higher than 6.0 mg/L and almost always higher than 7.0 mg/L 
at both River Mile 119 and River Mile 61.  
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We need to point out that the water quality model used in this analysis does not contain any 
modules simulating algal activity in the river. This lack of simulated algal activity means that 
our model tends to give overly pessimistic DO concentrations. It is highly likely that field 
data will provide higher DO concentrations than the model predicted.  
 
The proposed action includes a continuation of 3,600 cfs release from Thurmond Dam in the 
months of March through September and a 3,100 cfs reduced release from Thurmond Dam in 
the cooler seasons (October through February). This action will not result in any adverse 
change in DO concentration in the warmer months. We suggest that monitoring stations be 
set up at locations along the river to monitor the change of DO concentration along the lower 
reaches, if the proposed operation is adopted. We also suggest that adaptive management be 
used as part of the Corps’ operation. If field observation indicate any problem with DO 
concentration, then prompt actions can be taken to mitigate the adverse conditions.  
 

2. Savannah Harbor  
 
Two water quality related effects of lower Savannah River streamflows resulting from 
reduced Thurmond Reservoir releases were assessed. These were elevated chloride 
concentrations at the City of Savannah municipal water intake on Abercorn Creek, and 
dissolved oxygen concentrations in the Harbor.  
 
The City of Savannah’s municipal water intake is located on Abercorn Creek approximately 
two miles from the Savannah River. The City of Savannah is concerned about distributing 
water to its customers, particularly industries, when chloride concentrations in Abercorn 
Creek are greater than 12 milligrams per liter (mg/L). Such concentrations have been shown 
to cause scaling in boilers.  
 
Sources of chloride in Abercorn Creek are upstream inflows from the Savannah River, and 
salinity intrusion from the downstream Savannah Harbor estuary. Studies have shown a good 
relationship between River flows at the U.S. Geological Survey’s Clyo, Georgia stream gage 
location and chloride concentrations. Results have shown that the Savannah River contains 
approximately 10 mg/L of chloride during low flows, and 4 mg/L during high flows as a 
result of greater dilution. Therefore, it is during low flow periods where River chloride 
concentrations are as high as10 mg/L when salinity intrusion from downstream can cause an 
additional 2-4 mg/L in the vicinity of the intake and exceed the 12 mg/L threshold. Analysis 
of the historical chloride data collected at the City’s intake shows that during drought years 
the number of samples with chlorides exceeding 12 mg/L ranges from 21 to 58 percent, and 
concentrations have approached 19 mg/L.  
 
Lowering releases from Thurmond Reservoir, by itself, does not create higher chloride 
concentrations at the City of Savannah’s water withdrawal. Rather, it is the combination of 
low releases from Thurmond Reservoir and low streamflows from the downstream watershed 
that create a condition for elevated chloride concentrations at the City’s  
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withdrawal. Therefore, the proposed reservoir operation schedule will not improve conditions 
for chloride concentrations at the City’s intake, and with sufficient downstream inflows these 
conditions should remain unchanged. However, given the existing sensitivity of the City’s 
intake to chloride concentrations greater than 12 mg/L as shown by the historical 
exceedances of this threshold, proposed reservoir operation combined with low downstream 
inflows might increase the number and magnitude of chloride concentrations greater than 12 
mg/L at the City of Savannah municipal water withdrawal. Therefore, it is recommended that 
Savannah River flows at Clyo and chloride concentrations at the City’s water intake be 
monitored closely to assess the effects of reservoir operation.  
 
The effect of the proposed Thurmond reservoir operation on dissolved oxygen concentrations 
in Savannah Harbor was evaluated using the Savannah Harbor Model. Savannah River 
Model streamflow and water quality results provided input for the upstream boundary of the 
Savannah Harbor Model. Model results and the effects on dissolved oxygen concentrations 
were evaluated at the U.S. Army Corps of Engineers’ dock located in the Harbor. The results 
were compared to the existing coastal fishing classification whose dissolved oxygen criteria 
is no less than 3.0 mg/L during June through October, no less than 3.5 mg/L in May and 
November, and no less than 4.0 mg/L during December through April. The results are shown 
in Figure 16. With respect to Dissolved Oxygen Standards applicable to the Harbor, at the 
present time, the Savannah Harbor is under a Total Minimum Daily Load for Georgia which 
indicates 0 assimilative capacity available for the NPDES permitted wastewater treatment 
system dischargers. The TMDL is based on a 1989 Georgia seasonal Dissolved Oxygen 
standard which was never approved by the EPA. The GAEPD is in the process of revising the 
Harbor DO standard which will provide some assimilative capacity for the dischargers, and 
be similar and consistent with the South Carolina DO standard. Harbor dissolved oxygen 
monitoring will continue and impact to harbor dissolved oxygen attributable to seasonal dam 
releases will be evaluated and those operations modified as appropriate.  

Other Potential Impacts  
 
Since a seasonal deviation from the 3,600 cfs Thurmond release does not constitute a 
significant change in operations of the system, we do not foresee any impacts on other 
aspects and other water users of the Savannah River Basin.  
 
We are willing to work with other resource agencies to address such concerns, if additional 
stakeholder groups raise concerns. We believe technical tools, such as WASP model and 
other models exist and are available for use to address salinity, temperature, and other issues.
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Table 1. Major facilities along the main stem Savannah River and their tolerance of low 
elevations and flow rates  
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FACILITY NAME  

INVERT 
ELEVATION 

(FT-MSL)  

MINIMUM 
ELEVATION 

(FT-MSL)  NOTES  
CORRESPONDING FLOW TO 
MIN ELEV. (CFS)  

               

Columbia County        
Their withdrawal is upstream from 
the Stevens Creek Dam.     

Augusta Canal        

The necessary flow to support the 
municipal water withdrawal is 600-
800 cfs.  There is a deisel back-up 
pump but it is not capable of 
providing the full supply requirement.  
At some flow rate the downstream 
electric generation will be halted. 

~1600 cfs in the Canal + 1000 cfs 
in shoal  

Edgefield County  149.50  149.50 1989 Drought Plan.  This value was 
confirmed by SCDHEC.     

City of Augusta      119.5       

City of North Augusta  106.00  109.00 
Minimum elevation value came from 
the New Savannah Bluff Lock and 
Dam Project Disposition Report.  1000 cfs at elevation 109 ft  

South Carolina 
Electric and Gas  106.00  105.50 

Minimum elevation value came from 
the New Savannah Bluff Lock and 
Dam Project Disposition Report.  900 cfs at elevation 106 ft  

PCS Nitrogen  97.75  103.90 

PCS Nitrogen and DSM Chemical 
share the same intake structure.  A 
minimum elevation value of 110 
came from the New Savannah Bluff 
Lock and Dam Project Disposition 
Report.  Actual numbers came from a 
contact with PCS Nitrogen.  1300 cfs at elevation 110 ft  

DSM Chemicals  97.75  103.90 

PCS Nitrogen and DSM Chemical 
share the same intake structure.  A 
minimum elevation value of 110 
came from the New Savannah Bluff 
Lock and Dam Project Disposition 
Report.  Actual numbers came from a 
contact with PCS Nitrogen.  1300 cfs at elevation 110 ft  

General Chemical  110.20  111.00 
Minimum elevation value came from 
the New Savannah Bluff Lock and 
Dam Project Disposition Report.  

1800 cfs at elevation 111 ft at 
DSM Chemical  

Kimberly Clark     109.00 
Minimum elevation value came from 
the New Savannah Bluff Lock and 
Dam Project Disposition Report.  1060 cfs at elevation 109 ft  

International Paper  94.00  94.00    2800 cfs at elevation 94 ft  

Savannah River Site  79.00  79.00 Latest information indicates that 79 ft 
is sufficient  

3400 cfs at elevation 81 ft, 2300 
cfs at elevation 79 ft  

Plant Vogtle  70.00  70.00    always met  
Savannah Electric-
Plant McIntosh  7.50  7.50    3500 cfs at elevation 7.5 ft  

Georgia Pacific  -1.00  5.16  

Georgia Pacific stated that their 
minimum operational level is 
equivalent to a gage height of 2.0 
feet at Clyo.  Since the gage datum 
at Clyo is 13.39 feet-msl this results 
in a minimum elevation at Clyo of 
15.39 feet-msl which is equivalent to 
a Savannah River flow of 3300 cfs.  
This corresponds to a water surface 
elevation of 5.16 ft-msl at the 
Georgia Pacific withdrawal.  3300 cfs per note  

City of Savannah    -10.22      
Beaufort-Jasper  -3.0    

 
  
  



  
Table 2 Simulated hydrologic and operational scenarios   
  

 



 
  

 
Fig. 1 Change of system conservation storage under 2007 hydrology and variation   
 
 

 
Fig. 2 Change of system conservation storage under 1988 hydrology and variation   



Fig. 3 Incremental flow between Thurmond Dam and USGS Clyo gage in 2007-2008 
period  

 

 
 

 Fig. 4 Incremental flow between Thurmond Dam and the USGS Clyo gage in 1988 
  



 
  
Fig. 5 U.S. Drought Monitor July 2008  
  



 
  
Fig. 6 U.S. Drought Monitor November 2007  



Figure 7 Change of system conservation storage with 2007 hydrology and relief release at Thurmond 
 

 
  

 
Fig. 8 Change of system conservation storage with 1988 hydrology and relief release at Thurmond  

  



 
Fig. 9 Reducing Thurmond release to 3,100 cfs only in the cool season results in more stabilized 
system storage, even with worse-than-record inflow (90% of 2007 and 1998 recorded inflow)  

  

 
Fig. 10 Calibration of Savannah River water quality model at River Mile 119 (2007 Thurmond release)  



  
Fig. 11 Calibration of Savannah River water quality model at River Mile 61 (2007 Thurmond release)  

 

 
Fig. 12 Dissolved oxygen at RM 119 (with 2007 tributary inflow and meteorological data)  



  

 
Fig. 13 Dissolved oxygen at RM 61 (with 2007 tributary inflow and meteorological data)  
  

 
Fig. 14 Simulated dissolved oxygen at RM 119   



  

 
Fig. 15 Simulated dissolved oxygen at RM 61  
  



 
Fig. 16 Simulated surface dissolved oxygen in Savannah harbor  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Fig. 17 Probability of refill (emptying) analysis reveals real danger of exhausting system 
conservation storage  

 



Low Flow (Real Time) Management Plan   
for Emergency Drought Response in the Savannah River Basin  

 
A. Purpose/Background 
  
As a result of extreme drought conditions in northeast Georgia, the Georgia 
Environmental Protection Division (GAEPD), South Carolina Department of Health and 
Environmental Control (SCDHEC), and South Carolina Department of Natural Resources 
(SCDNR) are proposing a temporary release reduction at Thurmond Dam from 3600 cfs 
to 3100 cfs beginning October 1st through the end of February. The Proposed Changes to 
Lake Thurmond Releases to Mitigate Drought Impact seeks to minimize the depletion of 
reservoir storage during extreme drought when less than 35% of system conservation 
remains. Minimizing the depletion of storage will affect both Lake Hartwell and 
Thurmond Lake. Implementation of the proposed changes should result, at current 
drought conditions, with the delay of lake level reductions to Level 4 (outflow=inflow) 
until sometime during the time period of September through November 2011.    

  
This Low Flow (Real Time) Management Plan provides a method for implementing the 
Proposed Changes to Lake Thurmond Releases to Mitigate Drought Impacts, and for 
considering potential upward adjustments to the 3100 cfs (not to exceed 3600 cfs) should 
a decision be made that significant environmental impacts are occurring. The strategy and 
plan are not meant to replace the Army Corps of Engineers (ACE) current drought 
management plan, but instead are to be considered temporary modifications to the plan 
based on extreme drought conditions in the Savannah River Basin. Both documents were 
developed with input from multiple stakeholders.  
 

B. Affected Environmental Elements/Low Flow Conditions 
  

• Water quality standards (DO, pH, Temperature)  
o Important for maintaining aquatic biology  

• Salt wedge location  
o Important for City of Savannah/BJWSA water supply intakes  
o Important for freshwater habitat maintenance  

• Water levels at water intake structures  
o Important for all water users   

• Habitat water levels/in-stream flow volumes   
o In shoal habitat within the Central Savannah River Area (CSRA)  

�Important for fish spawning and the Rocky Shoals Spider Lily   
o In river bends that could be isolated  

�Important for mussel habitat  
o At critical in-stream fish habitat  

�Important for determining impact to known fish spawning habitat, 
especially those species that are endangered  

  
 



C. Baseline Monitoring Parameters/Low Flow Conditions 
  

• Water quality  
o Continuous sonde data  

�dissolved oxygen   
�pH  
�temperature   
�specific conductance  

• Water quantity (Savannah River flow)  
o Continuous discharge measurements  
o Continuous water levels  

�At critical habitat locations  
�At water intake structures  

  
 
All current monitoring locations within the basin are shown in the Appendix.  

 
D. Management Plan Elements 
  

1. Dams and Diversions (operational strategies for river impoundments and 
the Augusta Canal System)  

  
 a). Storage and Discharge from J. Strom Thurmond Dam 

  
GAEPD, SCDHEC, and SCDNR are proposing a seasonal release from 
Thurmond Dam constituting 3600 cfs from March through September and 
3100 cfs from October through February. Beginning October 1

st
, 

discharges from Thurmond Dam would be transitioned down to 3100 cfs 
over a one-week period.  Once the 3100 cfs objective is reached, it would 
be maintained until 28 February or until such time that 1) a listed 
monitoring site fails to meet its environmental target and 2) a decision is 
made by GAEPD, SCDHEC and SCDNR to modify the 3100 cfs.  If such 
an event were to occur, discharges from Thurmond would be 
incrementally increased by 100 cfs/week until the impact is alleviated or 
3600 cfs is reached. It’s important to note however that any increase in 
flow up to and including 3600 cfs during the winter months could result in 
Level 4 arriving sooner than the currently predicted time period of 
September through November 2011.  

 
b). Storage and Discharge from Stevens Creek Dam 
  

Stevens Creek Dam attenuates the large, hourly discharge peaks from 
Thurmond Dam. The Stevens Creek Reservoir will continue to be 
managed to release as flat a schedule as possible equaling the daily 
average release at Thurmond Dam plus any local inflows.  



  
c) Discharge between Shoals and Augusta Canal at the Augusta Diversion Dam 
 

Diversions into the Augusta Canal are managed by the City of Augusta to 
maintain a minimum of 1500 cfs through the Shoals (FERC) from May 
though January and 1800 cfs in the remaining months. Three 
electronically controllable gates, operated by the City of Augusta, allow 
for instantaneous changes of flow to the canal. Based on current permit 
information on the City of Augusta intake, the City is allowed to withdraw 
no more than 45 MGD (about 70 cfs). The City has four turbines in its 
water supply operation. These turbines are driven by canal water, which in 
turn operates raw water pumps. Usually the City operates Units 1 and 4 to 
supply water needs at 1364 cfs. This amount is passed through the turbines 
and returned entirely to the main stem of the Savannah River (discharged 
into the last third of the shoals).   
  
There are three mills using canal water downstream of the Augusta intake: 
Sibley, King, and Enterprise. All three mills have turbines used for 
hydropower generation that are driven by canal water. All water is passed 
through to the main stem of the Savannah River; in this case downstream 
of the shoals. Sibley Mill reportedly needs a flow of 1024 cfs, King 880 
cfs and Enterprise 560 cfs.   
  
At 3600 cfs (current release from Thurmond), and without consideration 
of incremental flows (very low), 1500 cfs would have to be provided at the 
diversion for the shoals (FERC), leaving 2100 cfs for the canal. After the 
City’s turbines and intake, there would be less than 800 cfs remaining for 
the canal and downstream use. Reportedly, at this time, the mills are still 
able to operate.  
  
Under the proposed seasonal flow strategy, a 3100 cfs flow would be 
released from Thurmond Dam from October through February. If the City 
operates the gates to ensure 1500 cfs through the shoals, the remaining 
water through the canal would be 1600 cfs (again assuming low 
incremental flows). While this should be sufficient water for Augusta’s 
water supply needs, the downstream mills would be receiving less than 
300 cfs for their hydropower operations.  
  
Reportedly, the mills are connected to the power grid. Discussions will 
need to occur with the mills to determine their abilities to operate at the 
3100 cfs and to use, if necessary, power from the grid during the low flow 
periods.

  



 

d) CSRA pool elevation/discharge over NSBL&D 
 

Discharge from the Lock and Dam would be adjusted to maintain the pool 
within its current operating limits.  

  
2. Water Management Targets  
  

a). Water quality standards (DO, pH,  temperature) within the lower Savannah 
River Basin (Table 1)  

  
At this time, most of the continuous monitors within the mainstem of the 
freshwater portion of the river are not Internet accessible.  Flow correlations 
to continuous data can only be established after data has been downloaded and 
analyzed.  However, USGS operates a continuous monitor in the Savannah 
River at the USACE Dock (021989773).  This monitor is located near where 
the dissolved oxygen concentration is typically the lowest in the Savannah 
River Basin.  If a violation of water quality standards occurs, specifically for 
DO, pH, and/or temperature, a decision will be made by GAEPD, SCDHEC 
and SCDNR as to the need to incrementally increase the release from 
Thurmond Dam by 100 cfs/week until the standard is met or until 3600 cfs is 
reached..   

 
Table 1.  Water quality standards  

  
Waterbody  Dissolved Oxygen  Temperature  pH  

Savannah River  
5.0 mg/L daily average  
4.0 mg/L instantaneous � 90 ºF  6-8.5 

1 
South Carolina Regulations 61-68 & 61-69, Water Classifications and Standards  

2 
Georgia DNR EPD Regulations 391-3-6-.03, Water Use Classifications and Water Quality 

Standards  

 
  

b). Saltwater Wedge   
  

The USGS operates a water quality monitor at I-95 near Port Wentworth 
(02198840).  A maximum specific conductivity level of 10,000 microseimens 
measured at I-95 will be considered a management target for unacceptable 
migration of the salt-water wedge.  Conductivity of 8000 microseimens was 
measured at I-95 during the 1998-2002 drought, so 10,000 is considered a 
valid and conservative number. The City of Savannah’s intake water quality 
could be adversely affected by expansion of this wedge. Currently the City 
collects chloride data in Abercorn Creek.  If the City’s intake chloride 
concentrations increase to 16 ppm , then the City of Savannah will be 
consulted prior to any decision by GAEPA, SCDHEC and SCDNR to release 



additional water from Thurmond Dam.  Typically the spring tide causes the 
largest intrusion of salt water upriver.  If needed, benefit may come from 
releasing more water in time to meet the spring tide after which flows could 
be reduced back to the 3100 cfs.  

  
 c). Flows at Clyo/Savannah Harbor  

  
There is a USGS gauge at Clyo (02198500), which also can be used as a 
management location. If the flows at Clyo are greater than 5000 cfs, there 
would be no need to increase flow above 3100 cfs from Thurmond Dam 
regardless of the water quality violations in the Harbor since the reduced 
flows from Thurmond Dam should not be the cause of the violations.  
However, if the flow at Clyo is less than 4500 cfs then closer evaluation of the 
water quality standards is warranted. Should water quality violations be 
occurring, then a decision will need to be made by GAEPD, SCDHEC and 
SCDNR regarding incrementally increasing flows from Thurmond Dam by 
100 cfs/week until either the water quality standard is met or 3600 cfs is 
reached. Finally, if the flow at Clyo is between 4500 and 5000 cfs, then an 
evaluation of the situation to determine if there are unusual circumstances 
such as higher than normal tides, off shore storms, will be performed to assist 
in deciding if increase flows from Thurmond are warranted to help solve the 
problem.  

  
 d). Water levels at Permitted Surface Water Intakes 

  
Initial minimum stage requirements have been established for each permitted 
intake (see Table 2 below).  Each permit holder will monitor intake 
performance.  If intakes become impacted and/or unusable due to insufficient 
river stage, releases from Thurmond Dam will be as required to ensure that the 
river stage is sufficient to return the intake to service. This is a high priority 
consideration for protection of public health. Should a problem with an intake 
arise, consultations with the affected intake operator will also occur to discuss 
the possibility of employing emergency measures that may be successful in 
adapting to the lower flows.  

  



   
  

e).  Sturgeon Protection   
  

Sturgeon passage and spawning activity is monitored by SCDNR (fish are 
tagged and their movement closely observed).  SCDNR can determine 
whether or not fish are successfully navigating toward their spawning habitat. 
Should problems result in sturgeon migration at lower flows, then a decision 
will need to be made by GAEPD, SCDHEC and SCDNR on releasing 
additional water up to the 3600 cfs for the required navigational period.  

  
 
E. Habitat Water Levels/Instream Flow Volume Considerations 
  
At this point, there is no correlation between discharge at the New Savannah Bluff Lock 
and Dam (NSBL&D) gauge and water elevation within the shoals.  Water depths for fish 
spawning and habitat have not been established. There is no correlation between 
discharge and water elevation/depth within the cutoff bends which may affect mussel 
habitat.  There is also no correlation between discharge and water elevation at critical in-
stream fish habitat.  Discharge measurements should be measured at the habitat site and 
correlated to a nearby USGS gauge.  

  
The correlation between discharge and critical habitat will require measuring water depth 
and percent inundation at various discharges at the specific mussel and fish habitat sites.  
A mesohabitat study showing shoal habitat classifications/areas in response to a range of 
flows will need to be done.  Fish passage monitoring for diadromous fish at the NSBL&D 
and sampling for juvenile diadromous fish, at least shad and striped bass in the Savannah 
River from the Augusta Dam downstream to appropriate sampling areas below the 
NSBL&D will need to be conducted.  Juvenile/adult index could then be correlated with 
river basin flows from year to year. The Southeast National Sciences Academy (SNSA) is 
working with Augusta State, USFWS, TNC and others to determine these water level 
targets.  



  
However, developing water level targets for the shoal habitat, the cutoff river bends, and 
at the critical instream fish habitat cannot be developed within the current time frame for 
this winter season. Information gathered this fall/winter could be used to develop water 
level targets that may be used if extreme drought conditions continue in the basin.    
   
 
F. Monitoring Locations/Communication routes  
 
The following table lists those parties that will be responsible for reporting to GAEPD on 
specific environmental targets. Upon review of that information, and discussion with 
SCDHEC and SCDNR, decisions will be made on notifying the ACE of appropriate 
adjustments to Thurmond release levels.  
  
                                                                     Table 3  
  
        

Location  Target  Responsible Party  
Shoals  Flow 1500 cfs  City Of Augusta  
USGS 021989773  DO 5.0 mg/L daily average  

DO 4.0 mg/L instantaneous 
Temperature � 90 ºF  
pH 6-8.5  

GAEPD  

USGS 02198840  Conductivity 10,000 μS/cm GA EPD  
Abercorn Creek  Chloride 16 ppm  City of Savannah  
USGS 02198500  Flow < 4,500 cfs  SC DHEC  
Various  Water level at the intakes  Intake operators  
Various  Sturgeon migration  SC DNR  
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NOAA FISHERIES 

FLOW RECOMMENDATION LETTER 
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(sent via electronic mail)

Colonel Edward J. Kertis 
Commander, Savannah District 
U.S. Army Corps of Engineers 
100 W. Oglethorpe Avenue 
Savannah, Georgia 31401-3640 

Attention: Jeffrey Morris

Dear Col. Kertis: 

NOAA’s National Marine Fisheries Service (NMFS) reviewed your letter, dated June 4, 2009, requesting 
information on the impacts to fishery resources and habitats from the reduced outflows from the J. Strom 
Thurmond (JST) Dam during the 2006-2009 drought of record in the Savannah River Basin. 

During the drought, NMFS participated in frequent meetings with your staff, state and federal resource 
agencies, local governments, and non-governmental organizations concerning the water resource issues 
presented by the drought.  Our concerns regarding potential effects of reduced water flows on marine and 
migratory diadromous fish were presented and discussed during the meetings. 

Public trust resources potentially affected by altered Savannah River instream flow conditions include 
migratory diadromous species such as striped bass, American shad, blueback herring, Atlantic and 
shortnose sturgeon, and American eel.  Shortnose sturgeon is listed as endangered under the Endangered 
Species Act and present in the Savannah River downstream of Augusta Diversion Dam and Savannah 
Bluff Lock & Dam as well as the Savannah River estuary.  Riverine and estuarine habitats downstream 
from the JST Dam provide spawning and maturation habitat for those migratory species.  Aquatic habitats 
and fishery resources of the Savannah River estuary are also potentially affected by altered JST outflow 
conditions, in combination with potential effects of the Savannah Harbor Expansion Project. 

Attached is a summary of concerns and recommended studies we provided by email to Mr. Bill Bailey of 
your staff following the interagency meeting on May 11, 2009, at the Phinizy Swamp Nature Park 
Conference Center.  That meeting provided for helpful interagency discussions of potential impacts from 
flow reductions and the information that would be within future assessments. 

We hope this information is helpful.  Related correspondence should be directed to the attention of Mr. 
Prescott Brownell at our Atlantic Branch office, 219 Fort Johnson Road, Charleston, South Carolina, 
29412.  He may be reached by telephone at (843) 953-7204, or by e-mail at Prescott.Brownell@noaa.gov.
For information specific to the endangered shortnose sturgeon, correspondence should be directed to Dr. 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southeast Regional Office 
263 13th Avenue South 
St. Petersburg, Florida  33701-5505 
(727) 824-5317; FAX (727) 824-5300 
http://sero.nmfs.noaa.gov/ 

June 24, 2009 F/SER4:PB/pw 
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Stephania Bolden, Protected Resources Division, at the letterhead address, by telephone at (727) 824-
5312, or by e-mail at Stephania.Bolden@noaa.gov. 

        Sincerely, 

       / for 
Miles M. Croom 
Assistant Regional Administrator 

        Habitat Conservation Division 

cc:  

CESAS, Jeffrey.S.Morris@usace.army.mil 
CESAS, William.G.Bailey@usace.army.mil 
FWS, Lora_Zimmerman@fws.gov 
SCDHEC, TURNERLE@dhec.sc.gov 
SCDNR, PerryB@dnr.sc.gov 
flite@naturalsciencesacademy.org 
F/SER3, Stephania.Bolden@noaa.gov 



 - 3 - 

Response to COE:  Savannah River:  Low Flow/Drought 
NOAA National Marine Fisheries Service 

May 22, 2009 

Unanticipated record drought conditions and critical water flow issues experienced in 1998-
2009, particularly since 2005, have reduced reservoir storage capacity, and limited flexibility in 
regulating water flow in the Savannah River Basin.  Strong concerns have been expressed by 
residents in the upper Savannah Basin regarding reduced water levels in the reservoirs, and 
potential effects on municipal water supply intakes, marina operations, and recreational water 
access.   

A temporary reduction in the specified drought management plan occurred in early 2009; flow 
was reduced from 3,600 cfs to 3,100 cfs.  It is anticipated that a flow reduction may again be 
requested by the U.S. Army Corps of Engineers (COE) in the future. 

Reduction of minimum drought flows may affect both anadromous fish spawning and 
recruitment potential in the Savannah River.  Species under NMFS stewardship that would likely 
be affected by reduced flow include American shad, blueback herring striped bass, Atlantic 
sturgeon, and shortnose sturgeon.  The shortnose sturgeon is an endangered species listed under 
the Endangered Species Act (ESA); the Atlantic sturgeon is a candidate for listing.  All of these 
fish are known to spawn in the early spring (February through March); therefore, any flow 
regime must be thoroughly analyzed to assess its effects on both spawning migration and habitat, 
particularly for the shortnose sturgeon pursuant to section 7 of the ESA.

Recently The Nature Conservancy (TNC) organized a meeting to discuss the biological and 
ecological flow requirements for the Savannah River during extreme low flow/drought 
conditions.  Participants included TNC, NMFS, COE, USFWS, SCDNR, GADNR, GADDR, 
UGA, SCDHEC, and SCDNR.  At the meeting conclusion, the COE requested that each agency 
submit a list of constraints, concerns and recommendations.  The following is a summary from 
NMFS:

1. Constraint:  shortnose sturgeon spawning period between February 1 and May.
Shortnose sturgeon utilize the gravel bar just below New Savannah Bluff Lock and dam 
during the spawning season; all habitat upstream of this location is not accessible due to 
lack of fish passage.  Assurances that any reduction in flow from the current flow regime 
of 3,600 cfs would not affect shortnose sturgeon or its limited spawning habitat.  

2. Concerns:
a. Little information exists on how flow rates impact the availability of spawning 

habitat in terms of water depth, substrate availability, migratory cues, larval 
dispersal, etc.

b. Limited flow gauges on the river provide insufficient data to determine 
downstream effects of regulated flow. 

c. The guide curve regulating flow and reservoir depth in the upper Savannah River 
has greatly reduced the seasonal variability in water flow.  

d. The conservation level and full pool depths may not be appropriate and have not 
been recently analyzed and were designated about 50 years ago.
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e. A deviation in flow from the 3,600 cfs to 3,100 cfs translates into 0.6 ft per month 
in reservoir elevation. 

3. Recommendations:
a. COE revisit the guide curve including the conservation depth and full pool levels. 
b. COE revisit the potential to provide fish passage appropriate for sturgeon around 

NSBLD. 
c. Assessment of the habitat at Augusta Shoals as potential spawning habitat for 

shortnose sturgeon. 
d. Analysis of hydrologic records (pre-dam) to identify periods of high flow and 

natural seasonal variability.  Correlation of flow regimes to spawning periodicity 
of anadromous fish inhabiting the Savannah River and required cues; ensure 
appropriate flow/species (see Kynard 1997 for shortnose sturgeon).

e. Assessment of habitat suitability/availability under different flow regimes.   
f. Assessment of flow regimes on sediment distribution and re-suspension, 

especially relative to shortnose sturgeon spawning habitat.
g. A technical (site specific) instream flow assessment to provide an adequate basis 

for evaluation of potential effects on sturgeon and other anadromous species 
spawning habitats.  Details are provided in Appendix A.  (Attached). 
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Appendix A.  Instream Flow Study 

Prior ecological instream flow studies on the upper Savannah were not designed to assess 
extreme drought flow conditions in the Thurmond and Stevens Creek tailwater reaches, the 
Augusta Shoals, the riverine habitat reach below Savannah Bluff Lock & Dam, and the lower 
Savannah River.

An instream flow would provide a sound technical basis for evaluation of alterative drought 
flows, and potential effects on aquatic species, important habitats and water quality.  Site-
specific studies may be focused on specific reaches where prior studies did not fully address the 
potential effects of extreme drought flows on important species life cycle needs.   

 The study approach should include the following key study elements: 

� Establish an interagency instream flow study team 
� Review prior instream flow studies conducted in the upper Savannah River 
� Determine the appropriate study area(s) where additional assessment is needed 
� Identify key aquatic species or guilds potentially affected 
� Identify key habitat suitability criteria for each species 
� Select instream flow study methodologies (IHA +  species/habitat field study) 
� Develop draft and final study plans 

Key evaluation species to be considered 

� Shortnose sturgeon
� Atlantic sturgeon 
� American shad, hickory shad, river herring 
� Striped bass  (Inland spawning stock model) 

Key habitat considerations to be evaluated: 

� Anadromous species spawning habitats, maturation habitats (areal extent, suitability, 
accessibility) 

� Effects of flows on fish movements to and from spawning habitats 
� Effects of flows on fish passage and facility operations (existing and planned) 

Instream flow methodologies to consider 

� IFIM/PHABSIM
� HEC-EFM 
� MESOHABSIM (may be best suited for sturgeon habitat characterization and assessment 

of instream flows) 
� IHA (In combination with a technical instream flow assessment) 
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GEORGIA
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Proposed Changes to Lake Thurmond Releases to Mitigate Drought 
Impacts

 
During the ongoing drought in the southeastern U.S., the Savannah River reservoir 
system operated by the Army Corps of Engineers (ACE) experienced extreme pressure 
and difficulties.  In the summer of 2008, based on the Information Paper provided by the 
Army Corps of Engineers (Corps) and information compiled by other cooperating 
institutions, Georgia EPD, in coordination with South Carolina Department of Health and 
Environmental Control (SCDHEC) and South Carolina Department of Natural Resources 
(SCDNR), conducted a thorough analysis of potential operations of the system under a 
variety of hydrologic conditions.  At that time, Georgia EPD, SCDHEC, and SCDNR 
propose that the operation (i.e. a Thurmond release of 3,600 cfs) be revised to maintain a 
3,600 cfs release from Thurmond Dam in the warmer months of March through 
September and reducing the release to 3,100 cfs in the cooler months of October to 
February.  The analysis indicated that this reduction would stabilize the system and 
substantially reduce the speed of decline in system storage.  In addition, the analysis 
showed that the water users along the river would not be impacted as a result of this 
revised operation and modeling and field observations indicated that it was unlikely that 
water quality would be of a concern.  The Army Corps of Engineers implemented the 
reduced flow from Thurmond Dam to 3,100 cfs from November 2008 through January 
2009.  The period of reduced releases was shortened due to shortnosed sturgeon 
spawning. 
 
It was suggested several real time monitoring stations be examined to reviewed changes 
in flow, dissolved oxygen concentrations, and conductivity measurements in the lower 
reaches of the Savannah River as a result of the reduced releases from Thurmond Dam.    
It was suggested that adaptive management be used as part of the Corps’ operation.  If 
field observation indicate any problem with DO concentration and conductivity levels, 
then prompt actions can be taken to mitigate the adverse conditions.   
 
The following table lists those parties that were responsible for reporting on specific 
environmental targets. Upon review of that information, and discussion with              
SCDHEC and SCDNR, decisions were to be made on notifying the ACE of appropriate             
adjustments to Thurmond release levels. No problems will targets were ever reported. 
       

Location Target Responsible Party 
Shoals Flow 1500 cfs City Of Augusta 
USGS 021989773 DO 5.0 mg/L daily average  

DO 4.0 mg/L instantaneous 
Temperature � 90 ºF 
pH 6-8.5 

GAEPD 

USGS 02198840 Conductivity 10,000 �S/cm GA EPD 
Abercorn Creek Chloride 16 ppm City of Savannah 
USGS 02198500 Flow < 4,500 cfs SC DHEC 
Various Water level at the intakes Intake operators 
Various Sturgeon migration SC DNR 



 
 
A plot of the flow measured in the Savannah River near Clyo, Georgia that includes the 
period of reduced releases from Thurmond is shown in Figure 1.   
 

 
Figure 1. Flow at Savannah River Flow near Clyo, Georgia 

 
 
A plot of the conductivity measured in the Savannah River near Port Wentworth, Georgia 
that includes the period of reduced releases from Thurmond is shown in Figure 2.   
 



 
Figure 2. Conductivity in Savannah River near Port Wentworth, Georgia 

 
 
A plot of the dissolved oxygen measured in the Savannah Harbor at the Corps Dock that 
includes the period of reduced releases from Thurmond is shown in Figure 3.   
 

 
Figure 3. Dissolved Oxygen Savannah River at the Corps Dock 

 



All three of these plots indicate that there was no problem with water quality in the 
Savannah River system due to the reduced releases from Thurmond.  In fact, the period 
that the releases are reduced could be extended using an adaptive management approach.  
There could be reduced releases from Thurmond Dam during period when the dissolved 
oxygen concentration in the Savannah Harbor is greater than 5.0 mg/L and the gage at the 
Corps Dock could be used to determine this period.  Thurmond Dam releases could be 
increased during fish spawning (i.e., February – March for shortnosed sturgeon, May 
robust redhorse), but reduced once fishing spawning is over if the dissolved oxygen 
levels in the Harbor are sufficient (i.e., >5.0 mg/L).   
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APPENDIX J 

LIST OF PREPARERS 



LIST OF PREPARERS 

 
Mike Malsom   USACE Planning – Environmental 
Biologist   8 years USACE 
 
Howard Ladner  USACE Planning - Environmental 
Biologist   7 years USACE 
 
William Bailey  USACE Planning 
Physical Scientist  28 years USACE 
 
Stan Simpson   USACE Engineering - Water Management 
Water Manager  26 years USACE 
 
Jason Ward   USACE Engineering - Water Management 
Water Manager  7 years USACE 
 



APPENDIX K 

PUBLIC NOTICE 



Mobile/Savannah 
Planning Center 

Draft 
JOINT PUBLIC NOTICE 

US Army Corps of Engineers, Savannah District, 
and the 

Georgia Department of Natural Resources, Coastal Resources Division, 
and the 

South Carolina Department of Health and Environmental Control 
Office of Ocean and Coastal Resource Management 

TO WHOM IT MAY CONCERN: 
 
SUBJECT: Notice of Availability of a Draft Environmental Assessment (EA) and 
Draft Finding of No Significant Impact (FONSI) for a temporary deviation to the US 
Army Corps of Engineers’ Savannah River Basin Drought Contingency Plan on the 
Savannah River in Georgia and South Carolina, in response to the continued drought 
conditions. 
 
Notice of the following is hereby given: 
 
 a.  Pursuant to the National Environmental Policy Act of 1969, notice is hereby 
given that the US Army Corps of Engineers, Savannah District proposes a temporary 
deviation to the March 1989 Savannah River Basin Drought Contingency Plan, as 
revised. 
 
 b.  The Savannah District announces the availability to the public of a Draft EA 
and Draft FONSI concerning the action.  Copies of the Draft EA and unsigned FONSI 
can be obtained from the following website: www.sas.usace.army.mil, by emailing Mr. 
William Bailey at following address:  william.g.bailey@usace.army.mil. 
 
 c.  Written statements regarding the Draft EA and FONSI for the proposed action 
will be received at the Savannah District Office until 
 

12 O’CLOCK NOON, OCTOBER xx, 2009 

from those interested in the activity and whose interests may be affected by the 
proposed action. 
 

PROJECT DESCRIPTION:  The proposed action is a temporary revision to the US 
Army Corps of Engineers (Corps) 1989 Savannah River Basin Drought Contingency 
Plan.  The revision would be a reduction in the minimum daily average discharge from 
the J. Strom Thurmond reservoir from 3,600 to 3,100 cubic feet per second (cfs) during 
the fall/winter months for the duration of the present drought.  The reduction would 



begin in the fall (mid-September) when dissolved oxygen levels in the harbor exceed 
Water Quality standards as measured at the USGS gage at the Corps of Engineers’ 
Depot (#0219897730).  The reduction in flow would continue until one of the following 
conditions occurred: 

1. arrival of the first Shortnose sturgeon at the New Savannah Bluff Lock and       
Dam, or 
2.  water temperature at USGS gage at the NSBL&D (#02197000) reaches 11 
degrees C after 1 February. 

This change would preserve water in the Corps reservoirs and delay the time at which 
those reservoirs would reach the bottom of their conservation storage.  The Corps 
would restore the discharges from the Thurmond reservoir up to the present 3,600 cfs 
per day daily average if requested by either the State of Georgia or South Carolina. 
 
The US Army Corps of Engineers operates its three multi-purpose projects on the 
Savannah River (Hartwell, Richard B. Russell, and J. Strom Thurmond) as a three-lake 
system.  The most recent drought has reduced the volume of conservation storage in 
those three lakes.  As a result of declines in the conservation storage and concerns that 
Level 4 drought conditions may be reached if the drought continues, Savannah District 
is considering reducing discharges from the Thurmond Reservoir during the fall/winter 
months when the projects are in a Level 3 drought condition.  Alternatives considered 
included the following: 

(A) No Action,  
(B) Reducing discharges during the fall/winter months from 3,600 to 3,100 cubic 

feet per second (cfs) (Alternative 1), and 
(C) Reducing discharges during the fall/winter months from 3,600 to 2,600 cfs 

(Alternative 2). 
The tentatively recommended plan is Alternative 1. 
 
 
AUTHORIZATION REQUIRED FROM THE STATE OF GEORGIA: 
 
Coastal Zone Consistency:  Savannah District has evaluated the proposed project and 
believes it is consistent with the Georgia Coastal Zone Management Program to the 
maximum extent practicable.  The District will submit its evaluation to the Georgia 
Department of Natural Resources, Coastal Resources Division in Brunswick, Georgia, 
who administers that program.  The State will review the proposed action and 
determine whether it concurs that the proposed project is consistent with the State’s 
Coastal Zone Management Program to the maximum extent practicable.  Any person 
who desires to comment or object to Georgia Coastal Zone Management Consistency 
Certification must do so in writing within 10 days of the date of this notice to the 
Federal Consistency Coordinator, Georgia Department of Natural Resources, Coastal 
Resources Division, Suite 300, One Conservation Way, Brunswick, Georgia 31520-
8687 and state the reasons or basis for the objections. 
 



AUTHORIZATION REQUIRED FROM THE STATE OF SOUTH CAROLINA: 
 
Coastal Zone Consistency:  Savannah District has evaluated the proposed project and 
believes it is consistent with the South Carolina Coastal Zone Management Program to 
the maximum extent practicable.  The District will submit its evaluation to the South 
Carolina Department of Health and Environmental Control, Office of Ocean and 
Coastal Resource Management in Charleston, South Carolina, who administers that 
program.  The State will review the proposed action and determine whether it concurs 
that the proposed project is consistent with the State’s Coastal Zone Management 
Program to the maximum extent practicable.  Any person who desires to comment or 
object to South Carolina Coastal Zone Management Consistency Certification must do 
so in writing within 10 days of the date of this notice to the South Carolina Department 
of Health and Environmental Control, Office of Ocean and Coastal Resource 
Management; 1362 McMillan Avenue; Suite 400, Charleston, South Carolina 29405 
and state the reasons or basis for the objections. 
 
 
DEPARTMENT OF THE ARMY EVALUATION: 
 
Environmental Assessment:  Savannah District has prepared a Draft EA and found 
that an Environmental Impact Statement will not be required for this action.  The Draft 
EA is being coordinated concurrently with this Notice to Federal and State natural 
resource agencies for review and comment.  No wetlands would be filled, but riparian 
wetlands could be temporarily impacted by reduced river flows.  No discharge of 
dredge or fill material into waters of the US is included in the proposed action, so no 
evaluation is required under Section 404 of the Clean Water Act. 
 
Threatened and Endangered Species:  The District reviewed the most recent 
information on Federally-listed endangered or threatened species and determined that 
the proposed action may effect, but is not likely to affect shortnose sturgeon, manatee, 
and wood stork.  This proposed action is being coordinated with the US Fish and 
Wildlife Service and the National Marine Fisheries Service under Section 7 of the 
Endangered Species Act. 
 
Cultural Resources:  In accordance with the National Historic Preservation Act (P.L. 
89-655, as amended) and 36 CFR, Part 800, Savannah District has evaluated the 
proposed action’s potential effect upon historic properties.  The District has determined 
the proposed action will have no adverse effect upon historic properties and has 
initiated consultation with the Georgia and South Carolina State Historic Preservation 
Officers and eighteen Native American Tribes. 
 
Essential Fish Habitat:  Savannah District evaluated the proposal’s potential effects 
on Essential Fish Habitat.  The project’s effects would be of relatively short duration.  
As a result, the District believes the proposed action would not produce long term 
effects on these valuable coastal habitats that warrant mitigation.  The District is 



coordinating the proposed action with the National Marine Fisheries Service under the 
Magnuson-Stevens Fishery Conservation and Management Act. 
 
Coastal Zone Consistency:  Savannah District evaluated compliance of the proposed 
action with both the Georgia and South Carolina Coastal Management Programs 
(CMP).  The District believes that the proposed action is consistent with the CMPs to 
the maximum extent practicable.  The District will submit the EA to the Georgia 
Department of Natural Resources, Coastal Resources Division in Brunswick, Georgia 
and to the South Carolina Department of Health and Environmental Control, Office of 
Ocean and Coastal Resource Management in Charleston, South Carolina. 
 
Public Interest Review:  The decision whether to proceed with the project as proposed 
will be based on an evaluation of the probable impact, including cumulative impacts, of 
the proposed activity on the public interest.  That decision will reflect the national 
concern for both the protection and use of important resources.  The benefits which 
reasonably may be expected to accrue from the proposal will be balanced against its 
reasonably foreseeable detriments.  All factors that may be relevant to the proposal will 
be considered, including the cumulative effects thereof.  Among these are conservation, 
economics, aesthetics, general environmental concerns, wetlands, historic properties, 
fish and wildlife, flood hazards, flood plains, land use, navigation, shoreline 
erosion/accretion, recreation, water supply and conservation, water quality, energy 
needs, safety, food and fiber production, mineral needs, consideration of property 
ownership, environmental justice, and, in general, the needs and welfare of the people. 
 
Consideration of Public Comments:  The US Army Corps of Engineers is soliciting 
comments from the public; Federal, State, and local agencies and officials; Native 
American Tribes; and other interested parties in order to consider and evaluate the 
impacts of the proposed activity.  Any comments received will be considered by the US 
Army Corps of Engineers in its deliberations on this action.  To make this decision, 
comments are used to assess impacts to endangered species, wetlands, historic 
properties, water quality, general environmental effects, socioeconomic effects, and the 
other public interest factors listed above.  Comments are used in the preparation of the 
Environmental Assessment pursuant to the National Environmental Policy Act.  
Comments are also used to determine the need for a public hearing and to determine the 
overall public interest of the proposed activity. 
 
Comment Period:  Anyone wishing to comment to the Corps on this proposed action 
should submit comments no later than the end of the comment period shown in this 
notice, in writing, to the US Army Corps of Engineers, Savannah District, 
Mobile/Savannah Planning Center, ATTN:  Mr. William Bailey, Post Office Box 889, 
Savannah, Georgia 31402-0889, by FAX to 912-652-5787, or by emailing the 
comments to the following address:  william.g.bailey@usace.army.mil. 
 



Any person who desires to comment or object to Georgia Coastal Zone Management 
Consistency Certification must do so in writing to the Georgia Department of Natural 
Resources, Coastal Resources Division, Federal Consistency Coordinator, Suite 300, 
One Conservation Way, Brunswick, Georgia 31520-8687. 

 
Any person who desires to comment or object to South Carolina Coastal Zone 
Management Consistency Certification must do so in writing to the South Carolina 
Department of Health and Environmental Control, Office of Ocean and Coastal 
Resource Management; 1362 McMillan Avenue; Suite 400, Charleston, South Carolina 
29405. 
 

 


