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Surface Water Quality Models

Assimilative 
Capacity

2

Dissolved Oxygen Nutrients

Altamaha, Ocmulgee, and Oconee 
Modeled Streams
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Dissolved Oxygen (DO) Standards

Freshwater Fishing Dissolved Oxygen 
Standard  
– Daily average of 5 0 mg/LDaily average of 5.0 mg/L
– Not less than 4.0 mg/L 

Naturally Low Dissolved Oxygen Permitting 
Policy  
– Allows for a 10% deficit to 3.0 mg/L and then 

allows for a 0 1 mg/L deficit
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allows for a 0.1 mg/L deficit

Resource Assessment

DOSAG Model 

Permitted Conditions Results Recap
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Exceeded capacity
< 0.0 mg/L DO available for assimilative capacity

Legend :
Available At Assimilative Capacity

= 0 0 mg/L DO available

Dissolved Oxygen Results

Limited
> 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

G d

Assimilative 
Capacity

= 0.0 mg/L DO available
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Good
> 0.5 mg/L to 1.0 mg/L of DO Available

Very Good
> 1.0 mg/L of DO available
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Baseline Full Permit Limit
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Exceeded

No Major Areas 
Exceed 

Assimilative 
Capacity
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Exceeded

Swampy below 
Lake Tobesofkee;  
on 303 (d) list for 

Dissolved
Oxygen
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Exceeded

Secondary discharge 
with high NH4 limit 
(17.4 mg/L) and low 
DO (2 mg/L) limits

Sugar and 
Alligator Creeks: 
Naturally low DO
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Naturally low DO 
stream

TMDL has been 
prepared; facility 
upgrade required

NewtonNewton

ButtsButts JasperJasper
JonesJones
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Houston
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BibbBibb
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Resource Assessment

DOSAG Model 

2050 Conditions Results
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2050 DOSAG Model Assumptions

If Forecasted Quantity > Permitted Quantity

Filling the Gap – including Planned Projects on file

Proposed Wasteload Allocation Applications (WLA) on file 
Tier 1 WLA: Approved WLA, projects with submitted DDR, 
EID or Anit‐degragation report for review

Tier 2 WLA: pending waste load application, no additional 
actions 

Remaining flow proportionally distributed among existing
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Remaining flow proportionally distributed among existing 
and planned facilities

2050 DOSAG Model Results Summary

Improved Assimilative Capacity in Segments 

Permitted Conditions: “At Assimilative Capacity (Pink)” 
or “Exceed DO Standards (Red)”or  Exceed DO Standards (Red)

2050 Conditions: All improved (no more red segments)
– South River

– Ocmulgee River below mouth of Tobesofkee Creek

– Alligator Creek
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– Sugar Creek

– Bay Creek

– Jordan Creek

– Lower Ocmulgee River
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Altamaha, Ocmulgee, and Oconee 
Model Results ‐ 2050
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Ocmulgee Model Results

17



10

Ocmulgee Model Results

18

Ocmulgee Model Results
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Ocmulgee Baseline Model Results
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Ocmulgee Baseline Model Results
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Ocmulgee Baseline Model Results
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Resource Assessment

Lake/Watershed Model 

Results Update
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Lake and Watershed Model Inputs 
Streamflow

Stream Monitoring

Wastewater Discharge

Water Withdrawal 

Land Application Systems

Weather

Land Use
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Land Use

Stream Hydrology

Topography

Water Quality Standards

Methodology

Models are run at “critical conditions” with the 
dischargers at their current, full permit, and 2050 
discharge levels 

Watershed models account for both wastewater 
discharges and storm water runoff from various 
projected land uses

Lake models look at the impacts of nutrients

Models identify “unacceptable impacts”
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y p p
– not meeting state standards for dissolved oxygen and/or 

nutrients

Not directly tied to impaired waters or total maximum 
daily loads (TMDLs)
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Checking the Model

Discussions with the Scientific and 
Engineering Advisory Panel (SEAP)

Calibrated the model to real world data
– Streamflow
– EPD Sampling Data
– Wet and Dry Years
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Scenarios

Models Scenarios
Baseline: Current discharge levels
B li  N  i t  d t  ithd lBaseline: No point sources and water withdrawals
2050: Full permit level
2050: No point sources and water withdrawals
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Lake Jackson Standards

Growing Season Average Chlorophyll a
– Mid Lake  20 ug/L

Major Lake Tributary Annual Total P Load
– South River at Island Shoals Rd  179,000 pounds 
– Yellow River at GA Hwy 52 116,000 pounds
– Alcovy River at Newton Factory Bridge Rd 55,000 pounds
– Tussahaw Creek at Fincherville Rd 7,000 pounds 
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Total Lake P Loading  5.5 lbs/acre‐ft

Total N Limit  not to exceed 4.0 mg/L

Lake Jackson Standards

116 000 lbs/year

55,000 lbs/year Alcovy River at 
Newton Factory 
Bridge Road
D A = 256 mi²

Yellow River at 
GA Hwy 212 
D.A. = 440 mi² 

116,000 lbs/year

179,000 lbs/year

7,000 lbs/year

D.A. = 256 mi²

South River at 
Island Shoals Rd 
D.A. = 520 mi² 

Tussahaw Cr at Total Nitrogen 
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Mid Lake 
Chlorophyll a 20 ug/L

Fincherville Rd
D.A. = 61 mi² Not to Exceed

4.0 mg/L
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Council Considerations

Models Scenarios
Baseline: Current discharge levels
B li  N  i t  d t  ithd lBaseline: No point sources and water withdrawals
2050: Full permit level
2050: No point sources and water withdrawals

Outstanding Resource

30

Outstanding Resource
Increase the level of protection on a waterbody

35 0

Lake Jackson Chlorophyll-a - Mid-Lake

Nutrient Results (2050) – Mid‐Lake 
Chlorophyll a
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6 00

Lake Jackson Total Phosphorus - Specific Loading

Total Phosphorus (2050) –
Specific Loading (lbs/acre‐ft)
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Total Phosphorus Loading - Baseline

Wet Year Dry Year
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Total Phosphorus Loading - 2050

Wet Year Dry Year
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Total Nitrogen Loading - Baseline

Wet Year Dry Year
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Total Nitrogen Loading - 2050

Wet Year Dry Year
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Nutrient Baseline Results –
Lake Total N

Total Nitrogen Surface Layer of Lake JacksonTotal Nitrogen Surface Layer of Lake Jackson-- 2007 dry year2007 dry year
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Lake Jackson
Count of Measurements Exceeding Total Nitrogen Standard (>4 mg/L)

Total Nitrogen ‐ 2050 
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0% 0.4% 0% 0% 0% 0% 0.4%4% 7%

0

50

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Current 2050

Non-Point 
Source, 16%

Total Phosphorus Loading Breakdown
South River at Island Shoals

Total Phosphorus Loading Breakdown
Yellow River at Georgia Highway 212

Total Phosphorus Loading - 2050
South River at Island Shoals Yellow River at GA Hwy 212

Point Source, 
84%

Non Point

Total Nitrogen Loading Breakdown
South River at Island Shoals

Point Source, 
65%

Non-Point 
Source, 35%

Total Nitrogen Loading Breakdown
Yellow River at Georgia Highway 212
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Point Source, 
91%

Non-Point 
Source, 9%

Point Source, 
83%

Non-
Point 

Source, 
17%
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Total Phosphorus Loading Breakdown
Alcovy River at Newton Factory Bridge Road

Total Phosphorus Loading Breakdown
Tussahaw Creek at Fincherville Road

Total Phosphorus Loading - 2050
Alcovy River at Newton Factory Bridge Rd Tussahaw Creek at Fincherville Rd

Point Source, 
41%

Non-Point 
Source, 59%

Total Nitrogen Loading Breakdown
Alcovy River at Newton Factory Bridge Road

Point Source, 
76%

Non-Point 
Source, 24%

Non Point

Total Nitrogen Loading Breakdown
Tussahaw Creek at Fincherville Road
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Point Source, 
53%

Non-Point 
Source, 47%

Point Source, 
90%

Non-Point 
Source, 10%

Summary and Conclusions

Models Scenarios
Baseline: Current discharge levels
B li  N  i t  d t  ithd lBaseline: No point sources and water withdrawals
2050: Full permit level
2050: No point sources and water withdrawals

Outstanding Resource

41

Outstanding Resource
Increase the level of protection on a waterbody

Advanced Treatment
Non-point source pollution reduction
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Summary – Water Quality

Potential Future Water Quality Issue Potential Management Practices

Wastewater management in fast growing 
counties: Newton, Butts, and Houston

Infrastructure – Increase treatment 
capacity

OSSMS (septic system) management in 
rural counties

Programmatic – OSSMS public 
education

North of Lake Jackson – Nutrient 
(Nitrogen) exceeding standards in 2050

Infrastructure  – Advanced 
treatment standards for WWTP
north of Lake Jackson 
Programmatic  – Non‐point source 
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g p
nutrient management

South of the Fall Line – streams with 
limited assimilative capacity

Programmatic  – Additional 
monitoring and evaluation; 
Infrastructure  – Potential facility 
upgrade




