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Figure 1: The Tennessee River Basin 

There are not additional Management Practices (MP’s) beyond those that have been reflected by 
Current Resource Assessments or by forecast 2050 demands.  The amount of storage for each Sub-
basin remains the same as in Current Resource Assessment.  All of the storage volume has been 
aggregated at the Sub-basin level.  The storage information incorporated in the model does not reflect 
the site or size of any single reservoir. 

In unregulated portion of the basin, Flow Regime is defined by the State’s Interim Instream Flow 
Protection Policy, which calls for the protection of monthly 7Q10 or natural inflow, whichever is lower.  
In the TN Basin, this applies to the England, Chickamauga, and Little_TN Nodes. 

In regulated portion of the basin, Flow Regime is limited to locations where an explicit flow 
requirement is specified by the Army Corps of Engineers, Tennessee Valley Authority (TVA), or 
Federal Energy Regulatory Commission (FERC).  In the TN Basin, this applies to the Copperhill, 
Nottely and Chatuge Nodes. 
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Summary of Results 
England Planning Node: 

With projected 2050 water use and no additional MP’s, there is a very small chance of gap occurring 
between the needed withdrawal and the modeled withdrawal at this node.  See Figures “TS-
Consumptive” and “Gap-Dem” in the attached file titled 20100714-SWP-2050-NMP-TN-England-
HailianLiang.xls. The percentage of time when there is a demand shortage is 0.1%, with an average 
shortfall of 4 cfs.  

A small gap in stream flow can be observed in Figure “Fut-TS” in the attached file (titled 20100714-
SWP-2050-NMP-TN-England-HailianLiang.xls). Modeled flow (blue) is slightly below Flow Regime 
(red) from June to December except late July and late December under 2007 hydrological conditions.  
For the entire period of record, the percentage of time when there is a shortage to Flow Regime is 
7%.  The average shortage is 3 cfs (See Table 1.). 

Table 1: Summary of England Node 

Scenario 
Length of 
shortfall 

(% of time) 

Average shortfall 
(cfs) 

Long‐term 
average flow 

(cfs) 

Maximum 
shortfall (cfs) 

Corresponding 
flow regime (cfs) 

Current 
 

7% 
 

3 
(1.9 MGD) 

249 
(161 MGD) 

4 
(2.6 MGD) 

12 
(7.8 MGD) 

2050 Forecast 
 

7% 
 

3 
(1.9 MGD) 

249 
(161 MGD) 

4 
(2.6 MGD) 

12 
(7.8 MGD) 

Chickamauga Planning Node: 

With projected 2050 water use and no additional MP’s, there is a very small chance of gap occurring 
between the needed withdrawal and the modeled withdrawal at this node.  See Figures “TS-
Consumptive” and “Gap-Dem” in the attached file titled 20100920-SWP-2050-NMP-TN-Chickamauga-
HailianLiang.xls. The percentage of time when there is a demand shortage is 0.1%, with an average 
shortfall of 10 cfs. 

A gap in stream flow can be observed with Figure “Fut-TS” in the attached file (20100920-SWP-2050-
NMP-TN-Chickamauga-HailianLiang.xls). Modeled flow (blue) is below Flow Regime (red) from May 
through October except a few days in September under 2007 hydrological conditions.  For the entire 
period of record, the percentage of time when there is a shortage to Flow Regime is 10%.  The 
average shortage is 16 cfs (See Table 2.)  The reason for the increased gap in both length and depth 
is that under the forecast 2050 demand, the consumptive use in this basin will increase by 
approximately 15 cfs on an annual basis.  The maximum increase of consumptive use in the basin is 
in June in the amount of 18 cfs. 
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Table 2: Summary of Chickamauga Node 

Scenario 
Length of 
shortfall 

(% of time) 

Average shortfall 
(cfs) 

Long‐term 
average flow 

(cfs) 

Maximum 
shortfall (cfs) 

Corresponding 
flow regime (cfs) 

Current 
 

6% 
 

7 
(5 MGD) 

691 
(447 MGD) 

9 
(6 MGD) 

76 
(49 MGD) 

2050 Forecast 
 

10% 
 

16 
(11 MGD) 

676 
(437 MGD) 

27 
(17 MGD) 

48 
(31 MGD) 

Copperhill Planning Node: 

With projected 2050 water use and no additional MP’s, there is not a gap between available resource 
and the combined off-stream and instream needs.   

There is no shortage in meeting water demand in this Sub-basin, as shown by Figures “TS-
Consumptive” and “Gap-Dem” in the attached file (titled 20100714-SWP-2050-NMP-TN-Copperhill-
HailianLiang.xls) and Table 3.  There is no shortage in meeting at site flow requirement, as shown by 
Figures “Fur-TS” and “Gap-FR” in the attached file (titled 20100714-SWP-2050-NMP-TN-Copperhill-
HailianLiang.xls) and Table 3.  

Table 3: Summary of Copperhill Node  

Scenario 

Demand 
Shortfall (cfs) 

At‐site Flow 
Requirement 
Shortage (cfs)1 

Minimum 
Reservoir Con. 

Storage  
(acre‐feet) 

Minimum 
Percentage 

Reservoir Con. 
Storage 

Basin‐wide Flow 
Requirement 
Shortage 

Current* 
 
0 
 

0 
73874 At Blue 

Ridge 
98% At Blue 

Ridge 
None 

2050 Forecast 
 
0 
 

0 
73792 At Blue 

Ridge 
98% At Blue 

Ridge 
None 

*Current condition has been updated to reflect the new information of TVA reservoir minimum flow requirement and 
reservoir elevation guidance curves. We assume TVA Flood Guide Curve represents the top of the conservation pool 
and TVA Balancing Guide Curve represents the bottom of the conservation pool. 

Figure “TS-Stor” in the attached file (titled 20100714-SWP-2050-NMP-TN-Copperhill-HailianLiang.xls) 
shows storage remaining under both current and 2050 demand scenarios. The reservoir storage 
under 2050 demand condition is very similar to what is modeled under current demand conditions, 
with slightly increased consumptive water demand in this Sub-basin. The reservoir storage modeled 
was far from depletion. This is not to assume that increased water use directly from the big storage 
projects, are authorized by owners and operators of the projects.  If any planning activity is based on 
this assumption, then the planners need to confirm the assumption with the project owners. 
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The modeled flow under forecast demand is generally similar to what is modeled under current 
demand conditions, with slightly increased consumptive water demand in the Sub-basin.  This is 
shown in Figure “Cur,FutTS” in the attached file (titled 20100714-SWP-2050-NMP-TN-Copperhill-
HailianLiang.xls). 

Nottely Planning Node: 

With projected 2050 water use and no additional MP’s, there is not a gap between available resource 
and the combined off-stream and instream needs.   

There is no shortage in meeting water demand in this Sub-basin, as shown by Figures “TS-
Consumptive” and “Gap-Dem” in the attached file (titled 20100714-SWP-2050-NMP-TN-Nottely-
HailianLiang.xls) and Table 4.  There is no shortage in meeting at site flow requirement, as shown by 
Figures “Fur-TS” and “Gap-FR” in the attached file (titled 20100714-SWP-Future-2050-NMP-Nottely-
HailianLiang.xls) and Table 4.   

Table 4: Summary of Nottely Node  

Scenario 

Demand 
Shortfall (cfs) 

At‐site Flow 
Requirement 
Shortage (cfs)1 

Minimum 
Reservoir Con. 

Storage  
(acre‐feet) 

Minimum 
Percentage 

Reservoir Con. 
Storage 

Basin‐wide Flow 
Requirement 
Shortage 

Current* 
 
0 
 

0  71645 At Nottely  93% At Nottely  None 

2050 Forecast 
 
0 
 

0  70888 At Nottely  92% At Nottely  None 

*Current condition has been updated to reflect the new information of TVA reservoir minimum flow requirement and 
reservoir elevation guidance curves. We assume TVA Flood Guide Curve represents the top of the conservation pool 
and TVA Balancing Guide Curve represents the bottom of the conservation pool. 

Figure “TS-Stor” in the attached file (titled 20100714-SWP-2050-NMP-TN-Nottely-HailianLiang.xls) 
shows storage remaining under both current and 2050 demand scenarios. The reservoir storage 
under 2050 demand condition is slightly lower than what is modeled under current demand conditions, 
because of slightly increased consumptive water demand in this Sub-basin. The reservoir storage 
modeled was far from depletion. This is not to assume that increased water use directly from the big 
storage projects, are authorized by owners and operators of the projects.  If any planning activity is 
based on this assumption, then the planners need to confirm the assumption with the project owners. 

The modeled flow under forecast demand is slightly lower than what is modeled under current 
demand conditions, because of increased consumptive water demand in the Sub-basin.  This is 
shown in Figure “Cur,FutTS” in the attached file (titled 20100714-SWP-2050-NMP-TN-Nottely-
HailianLiang.xls). 
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Chatuge Planning Node: 

With projected 2050 water use and no additional MP’s, there is not a gap between available resource 
and the combined off-stream and instream needs.   

There is no shortage in meeting water demand in this Sub-basin, as shown by Figures “TS-
Consumptive” and “Gap-Dem” in the attached file (titled 20100714-SWP-2050-NMP-TN-Chatuge-
HailianLiang.xls) and Table 5.  There is no shortage in meeting at site flow requirement, as shown by 
Figures “Fur-TS” and “Gap-FR” in the attached file (titled 20100714-SWP-2050-NMP-TN-Chatuge-
HailianLiang.xls) and Table 5.   

Table 5: Summary of Chatuge Node  

Scenario 

Demand 
Shortfall (cfs) 

At‐site Flow 
Requirement 
Shortage (cfs)1 

Minimum 
Reservoir Con. 

Storage  
(acre‐feet) 

Minimum 
Percentage 

Reservoir Con. 
Storage 

Basin‐wide Flow 
Requirement 
Shortage 

Current* 
 
0 
 

0  70197 At Chatuge  95% At Chatuge  None 

2050 Forecast 
 
0 
 

0  70032 At Chatuge  95% At Chatuge  None 

*Current condition has been updated to reflect the new information of TVA reservoir minimum flow requirement and 
reservoir elevation guidance curves. We assume TVA Flood Guide Curve represents the top of the conservation pool 
and TVA Balancing Guide Curve represents the bottom of the conservation pool. 

Figure “TS-Stor” in the attached file (titled 20100714-SWP-2050-NMP-TN-Chatuge-HailianLiang.xls) 
shows storage remaining under both current and 2050 demand scenarios. The reservoir storage 
under 2050 demand condition is very similar to what is modeled under current demand conditions, 
with slightly increased consumptive water demand in this Sub-basin. The reservoir storage modeled 
was far from depletion. This is not to assume that increased water use directly from the big storage 
projects, are authorized by owners and operators of the projects.  If any planning activity is based on 
this assumption, then the planners need to confirm the assumption with the project owners. 

The modeled flow under forecast demand is generally similar to what is modeled under current 
demand conditions, with slightly increased consumptive water demand in the Sub-basin.  This is 
shown in Figure “Cur,FutTS” in the attached file (titled 20100714-SWP-2050-NMP-TN-Chatuge-
HailianLiang.xls). 

Little_TN Planning Node: 

With projected 2050 water use and no additional MP’s, there is no gap between the needed 
withdrawal and the modeled withdrawal at this node.  See Figures “TS-Consumptive” and “Gap-Dem” 
in the attached file titled 20100714-SWP-2050-NMP-TN-LittelTN-HailianLiang.xls.  
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A small gap in stream flow can be observed in Figure “Fut-TS” in the attached file (titled 20100714-
SWP-2050-NMP-TN-LittleTN-HailianLiang.xls). Modeled flow (blue) is slightly below Flow Regime 
(red) from September to December except a few days under 2007 hydrological conditions.  For the 
entire period of record, the percentage of time when there is a shortage to Flow Regime is 9%.  The 
average shortage is 5 cfs (See Table 6). The reason for the increased gap in both length and depth is 
that under the forecast 2050 demand, the consumptive use in this basin will increase by 
approximately 6 cfs on an annual basis. 

Table 6: Summary of Little TN Node 

Scenario 
Length of 
shortfall 

(% of time) 

Average shortfall 
(cfs) 

Long‐term 
average flow 

(cfs) 

Maximum 
shortfall (cfs) 

Corresponding 
flow regime (cfs) 

Current 
 

0% 
 

0 
150 

(97 MGD) 
0  N/A 

2050 Forecast 
 

9% 
 

5 
(3.1 MGD) 

143 
(92 MGD) 

6 
(4.1 MGD) 

19 
(12 MGD) 

Detailed Result 

We provide detailed modeling results of each Planning Node in a summary MS Excel file. There are 
multiple figures in each file.  The purposes of these figures are listed in Table 7. The list of Planning 
Node and corresponding summary MS Excel file is shown in Table 8. 

Table 7: Metrics in Detailed Evaluation of Modeling Results 
Variable 
Evaluated 

Worksheet Purpose of figures 

 
Demand 

TS‐Consumptive  Time series of consumptive water use for both 
current and 2050 conditions 

Gap‐Dem 
 

Time series of demand shortages or the "Onion" for 
current and future demands 

 
Storage 

TS‐Stor  Time series of storage remaining with bottom of pool
POR (stor)  Exceedance of POR storage remaining with bottom 

of pool 
 
 
 
 

Stream Flow 
Time Series 

Nat‐TS  Unimpaired natural flow time series 
Nat,FR‐TS  Unimpaired plus adjusted flow regime 
FR‐TS  Adjusted flow regime
Cur‐TS  Adjusted flow regime and current assessment flow 
Fut‐TS 

 
Adjusted flow regime and forecasted assessment 
flow 

Cur,Fut TS  Comparison of current and future modeled flows 
Fut,Nat TS  Comparison of unimpaired natural and future 

modeled flows  
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Flow Regime 
Shortage 

Gap‐FR 
 

Flow regime shortage or "Onion" for current and 
future demands 

 
 

Stream Flow 
Exceedance  

 

POR‐(Nat)  Exceedance of natural, current and future flows 
Jan (cur) 

 
January Monthly Exceedance of natural, current, 
future flows and Adjusted Flow regimes 

Feb (cur) through 
Dec (cur) 

February through December Monthly Exceedance of 
natural, current, future flows and Adjusted Flow 
regimes 

Table 8: Planning Node and corresponding summary MS Excel file List 
 

Planning Node  Summary MS Excel File 
England  20100714‐SWP‐2050‐NMP‐TN‐Englan‐HailianLiang.xls 

Chickamauga  20100920‐SWP‐2050‐NMP‐TN‐Chickamauga‐HailianLiang.xls 

Copperhill  20100714‐SWP‐2050‐NMP‐TN‐Copperhill‐HailianLiang.xls 

Nottely  20100714‐SWP‐2050‐NMP‐TN‐Nottely‐HailianLiang.xls 

Chatuge  20100714‐SWP‐2050‐NMP‐TN‐Chatuge‐HailianLiang.xls 

Little_TN  20100714‐SWP‐2050‐NMP‐TN‐LittleTN‐HailianLiang.xls 

 

 



Water Quality (Assimilative Capacity) Availability  
Resource Assessment Summary 

• Water Quality Presentation to Savannah‐Upper Ogeechee Regional Water Planning Council 
at CM6 (June 22, 2011) 

• Water Quality Presentation to Savannah‐Upper Ogeechee Regional Water Planning Council 
at CM7 (September 8, 2011) 

 



www.georgiawaterplanning.org

Savannah-Upper Ogeechee
Regional Water Planning Council
Council Meeting 6  June 22, 2010

Resource AssessmentResource Assessment

Surface Water Quality



Water Quality 101

• What are 305(b) and 303(d) ?

• What is this TMDL stuff ?

• Do I want to be on the 303(d) list?

• How do I get off that list?g

Water Quality 101

• 305(b) and 303(d) are sections in the Clean Water Act

• EPD prepares a 305(b) report for each river basin

• Describes water quality conditions & designated use

• EPD prepares a list of assessed waters – 303(d) list

• Supporting, non‐supporting, or assessment pending

• Updates every 2 years for both 305(b) & 303(d)

• Water Quality in Georgia is the combined report



Water Quality 101

• Designated use – classifications & standards

• Classifications

• Drinking water, recreation, fishing, etc.g , , g,

• Standards

• Establish criteria for DO, pH, bacteria, etc.

• If  >10% of data exceeds standard, then considered non‐
supporting & not meeting designated use

If ti EPD t bli h TMDL• If non‐supporting, EPD establishes a TMDL

Georgia’s
State Water Plan

Water Quality 
Resource Assessments

S h U O hSavannah‐Upper Ogeechee 
Water Planning Council Meeting 6



C C di i R A

Water Quality Resource Assessment 
Recap

• Current Condition Resource Assessment
– Presented in January – February 2010/ Joint Meeting Discussions

– Preliminary DOSAG and Watershed Models

• Initial Future Assimilative Capacity
– Based on full permitted conditions & existing permits

– DOSAG: preliminary screening complete

– Watershed Model: pending land use forecast s

Permits Modeled in the Savannah River Basin



Permits Modeled in the Ogeechee River Basin

None or  exceeded capacity
< 0.0 mg/L DO available for assimilative capacity

Limited
Legend :
Available 

> 0.0 mg/L to < 0.2 mg/L of DO available

Moderate
> 0.2 mg/L to < 0.5 mg/L of DO Available

Good
> 0 5 /L t 1 0 /L f DO A il bl

Assimilative 
Capacity

> 0.5 mg/L to 1.0 mg/L of DO Available

Very Good
> 1.0 mg/L of DO available



Exceeded

Exceeded

Secondary 
discharge with 
high NH3 limit 
(17.4 mg/L)

Elbert

Franklin Hart

Elbert



Exceeded

Three Secondary 
discharges with high NH3

limit (17.4 mg/L)

Secondary Discharge 
with high BOD5 limit (30 

mg/L)

limit (17.4 mg/L)

Burke

Exceeded

Secondary Discharge with 
BOD5 limit of 5 mg/L, 

Ammonia limit of 1 mg/L, 
and 

DO minimum 6 mg/L

Screven



Exceeded

Warren

Secondary Discharge with 
high BOD5 limit (30 mg/L); 
High NH3 limit assumed 

(17 4 mg/L)

Two Secondary Discharge 
with high BOD5 limit (30 
mg/L); High NH3 limit 
assumed (17.4 mg/L)

Glascock

Jefferson

(17.4 mg/L)

Exceeded

Screven
Jenkins

Screven



Surface Water Quality

• Savannah TMDL indicates significant reductions

• Majority of stream segments have available capacity

• “red line” stream segments will need further evaluation

• Current permit capacity problems

• Evans, Jenkins, Lincoln

• 2020 permit capacity problems

• Columbia, Madison, Rabun, Washington

• 2030 permit capacity problems

• Oglethorpe, Stephens

Surface Water Quality

• Savannah TMDL indicates significant reductions

• Majority of stream segments have available capacity

• “red line” stream segments will need further evaluation




