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EXECUTIVE SUMMARY 

 
The State of Georgia assesses its water bodies for compliance with water quality standards 
established for their designated uses as required by the Federal Clean Water Act (CWA).  
Assessed water bodies are placed into one of three categories, supporting designated use, not 
supporting designated use or assessment pending, depending on water quality assessment 
results.  These water bodies are found on Georgiaôs 2014 305(b) list as required by that section 
of the CWA that defines the assessment process, and are published in Water Quality in Georgia 
2012-2013 (GA EPD, 2014). This document is available on the Georgia Environmental 
Protection Division (GA EPD) website. 
 
The subset of the water bodies that do not meet designated uses on the 305(b) list are also 
assigned to Georgiaôs 303(d) list, named after that section of the CWA.  Although the 305(b) 
and 303(d) lists are two distinct requirements under the CWA, Georgia reports both lists in one 
combined format called the Integrated 305(b)/303(d) List, which is found in Appendix A of Water 
Quality in Georgia 2012-2013 (GA EPD, 2014).  Water bodies on the 303(d) list are denoted as 
Category 5, and are required to have a Total Maximum Daily Load (TMDL) evaluation for the 
water quality constituent(s) in violation of the water quality standard.  The TMDLs in this 
document are based on the 2014 303(d) listing, which is available on the GA EPD website.  The 
TMDL process establishes the allowable pollutant loadings or other quantifiable parameters for 
a water body based on the relationship between pollutant sources and instream water quality 
conditions. This allows water quality-based controls to be developed to reduce pollution and 
restore and maintain water quality.  
 
A TMDL is the sum of the individual waste load allocations (WLAs) for point sources and load 
allocations (LAs) for nonpoint sources, as well as natural background (40 CFR 130.2) for a 
given waterbody.  The TMDL must also include a margin of safety (MOS), either implicitly or 
explicitly, that accounts for the uncertainty in the relationship between pollutant loads and the 
water quality response of the receiving water body.   
 
For all waters in the Georgia, the State of Georgiaôs Rules and Regulations for Water Quality 
Control define water use classifications, general and specific water quality criteria, and other 
rules relating to water quality enhancement.  Lake Lanierôs water use classifications are 
Recreation and Drinking Water.  At specific locations in five different segments of Lake Lanier, a 
specific criterion for chlorophyll a has been established.  Chlorophyll a is a pigment in algae.  It 
is used as an indicator of the potential presence of nutrients in a waterbody that causes excess 
algal growth. The State of Georgia has identified one segment of Lake Lanier located in the 
Chattahoochee River Basin as not supporting its designated uses due to chlorophyll a violations 
(Browns Bridge Road (SR 369)). Another segment is listed as assessment pending (Lanier 
Bridge Road (SR 53)). Based on the 305(b)/303(d) Listing Assessment Methodology included in 
Appendix A of Water Quality in Georgia 2012-2013 (GA EPD, 2014), a lake segment is placed 
on the not support list if during the last five-year assessment period, the chlorophyll a growing 
season (April through October) average exceeds the site-specific criterion two or more times.  A 
segment is placed on the assessment pending list if during the last five-year assessment period 
the site-specific criteria are exceeded one time.  Water quality samples collected monthly during 
the growing season are used to determine the growing season average.  This TMDL addresses 
the Browns Bridge and Lanier Bridge listings in Hall and Forsyth Counties.   
 
An important part of the TMDL analysis is the identification of potential source categories.   
Sources are broadly classified as either point or nonpoint sources.  A point source is defined as 
a discernable, confined, and discrete conveyance from which pollutants are or may be 

https://epd.georgia.gov/georgia-305b303d-list-documents
https://epd.georgia.gov/georgia-water-quality-standards
https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/CY_2014_305b303d_Lakes.pdf
http://rules.sos.ga.gov/GAC/391-3-6-.03
http://rules.sos.ga.gov/GAC/391-3-6-.03
https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/303d_Listing_Methodology_Y2014.pdf
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discharged to surface waters.  Nonpoint sources are diffuse, and generally, but not always, 
involve accumulated nutrients that wash off land surfaces as a result of storm events.   

 
The process of developing the chlorophyll a TMDLs for the Chattahoochee River Basin listed 
segments includes using two computer models to determine the following: 
 

¶ The current nutrient loads to the lake under existing conditions; 

¶ The critical nutrient load to the lake under NPDES permits at full capacity; 

¶ The TMDL for similar meteorological conditions to those under which the current 
critical load was determined; and 

¶ The percent reduction in the current critical nutrient load necessary to achieve the 
TMDL. 

 
A watershed model for Lake Lanier was developed using the Loading Simulation Program in 
C++ (LSPC).  The watershed model simulates the effects of surface runoff on both water quality 
and flow and was calibrated to available data.  The model also included all major point sources 
of nutrients.  The results of this model were used as tributary flow inputs to the lake 
hydrodynamic and lake water quality model Environmental Fluid Dynamics Code (EFDC).  
Hydrodynamic models simulate the transport of water into and out of the lake and the water 
quality models simulate the fate and transport of nutrients into and out of the lake and the 
uptake of nutrients by phytoplankton, where the growth and death of phytoplankton is measured 
through the surrogate parameter chlorophyll a.  The nutrient loads and required reductions are 
summarized in the table below. 
 

Total Daily Nutrient Loads and Required Load Reductions 
Table 36.  Total Daily Nutrient Loads, Wasteloads, and Required Load Reductions 

 

Lake Segment 

Lake Lanier ï 
 Lanier Bridge 

GAR031300010818 

Lake Lanier ï  
Browns Bridge 

GAR031300010819 

Total  
Nitrogen 
(lbs/day) 

Total 
Phosphorus 

(lbs/day) 

Total  
Nitrogen 
(lbs/day) 

Total 
Phosphorus 

(lbs/day) 

C
u

rr
e
n

t 

P
e
rm

it
te

d
 

L
o

a
d

 

WLA (lbs/day) 1,634 58 2,019 71 

WLAsw (lbs/day) 100 4 143 6 

LA (lbs/day 5,638 227 8,145 322 

Total Load (lbs/day) 7,373 289 10,307 399 

F
u

tu
re

 T
M

D
L

 

C
o

m
p

o
n

e
n

ts
 WLA (lbs/day) 2,153 23 3,220 32 

WLAsw (lbs/day) 83 3 118 5 

LA (lbs/day) 4,646 188 6,649 269 

MOS (lbs/day) Implicit Implicit Implicit Implicit 

TMDL (lbs/day) 6,882 214 9,987 305 

Percent Reduction WLA - 60.5% - 55.9% 

Percent Reduction WLAsw 17.6% 17.4% 17.0% 16.7% 

Percent Reduction LA 17.6% 17.4% 18.4% 16.7% 

Percent Reduction TMDL 6.7% 26.0% 3.1% 23.7% 
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Management practices that may be used to help reduce nutrient source loads include: 
 

¶ Compliance with NPDES (wastewater, construction, industrial stormwater, and/or MS4) 
permit limits and requirements;  

¶ Implementation of recommended Water Quality management practices in the Coosa-
North Georgia Regional Water Plan (GA EPD, 2017);  

¶ Implementation of required Action Items in the Water Resource Management Plan 
developed by the Metro-North Georgia Water Planning District (MNGWPD, 2017)  

¶ Implementation of Georgiaôs Best Management Practices for Forestry (GFC, 2009);  

¶ Implementation of Best Management Practices for Georgia Agriculture (GSWCC, 2013) 

¶ Adoption of National Resource Conservation Service (NRCS) Conservation Practices 
for agriculture;  

¶ Adoption of proper fertilization practices; 

¶ Adherence to the Surface Mining Land Use Plan prepared as part of the Surface Mining 
Permit Application;  

¶ Implementation of the Georgia Better Back Roads Field Manual (GA RCDC, 2009) and 
adoption of additional practices for proper unpaved road maintenance;  

¶ Implementation of individual Erosion and Sedimentation Control Plans for land 
disturbing activities; and application of the Manual for Erosion and Sediment Control in 
Georgia (GSWCC, 2016)  

¶ Implementation of the Georgia Stormwater Management Manual (ARC, 2016) to 
facilitate prevention and mitigation of stream bank erosion due to increased stream flow 
and velocities caused by urban runoff through structural storm water BMP installation.  

¶ Adherence to DNR River Corridor Protection guidelines; 

¶ Mitigation and prevention of riparian buffer loss due to land disturbing activities; 

¶ Promulgation and enforcement of local natural resource protection ordinances such as 
land development, stormwater, water protection, protection of environmentally sensitive 
areas, and others. 

 
The amount of nutrients delivered to a stream is difficult to determine; however, by requiring 
monitoring, the implementation of these management practices can be measured. The effects of 
the management practices will improve stream water quality and will represent a beneficial 
measure of TMDL implementation. 
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1.0  INTRODUCTION 

 
1.1 Background 

 
The State of Georgia assesses its water bodies for compliance with water quality standards 
criteria established for their designated uses as required by the Federal Clean Water Act 
(CWA).  Assessed water bodies are placed into one of three categories, supporting designated 
use, not supporting designated use, or assessment pending, depending on water quality 
assessment results.  These water bodies are found on Georgiaôs 305(b) list as required by that 
section of the CWA that defines the assessment process, and are published in Water Quality in 
Georgia 2012-2013 (GA EPD, 2014). This document is available on the Georgia Environmental 
Protection Division (GA EPD) website. 
 
The subset of the water bodies that do not meet designated uses on the 305(b) list are also 
assigned to Georgiaôs 303(d) list, also named after that section of the CWA.  Although the 
305(b) and 303(d) lists are two distinct requirements under the CWA, Georgia reports both lists 
in one combined format called the Integrated 305(b)/303(d) List, which is found in Appendix A 
of Water Quality in Georgia.  Water bodies on the 303(d) list are denoted by Category 5, and 
are required to have a Total Maximum Daily Load (TMDL) evaluation for the water quality 
constituent(s) in violation of the water quality standard.  The TMDL process establishes the 
allowable loading of pollutants or other quantifiable parameters for a water body based on the 
relationship between pollution sources and in-stream water quality conditions. A TMDL is the 
sum of the individual waste load allocations (WLAs) for point sources and load allocations 
(LAs) for nonpoint sources, as well as natural background (40 CFR 130.2) for a given 
waterbody.  The TMDL must also include a margin of safety (MOS), either implicitly or 
explicitly, that accounts for the uncertainty in the relationship between pollutant loads and the 
water quality response of the receiving water body.   
 
Chlorophyll a is a pigment in algae.  It is used as an indicator of the potential presence of 
nutrients in a waterbody that cause excess algal growth.  In 2006, three segments of Lake 
Lanier, Flowery Branch, Browns Bridge, and Lanier Bridge, were listed as impaired for 
chlorophyll a (Category 5).  These segments remained on the 2008 impaired list and in 2010 all 
three segments were placed on the assessment pending list (Category 3), since their growing 
season average chlorophyll a levels only exceeded the criteria once in the last 5 years. In 
2012, the Flowery Branch and Lanier Bridge segments were moved to the support list 
(Category 1) and Brown Bridge was moved to the impaired waters list (Category 5).  Table 1 
presents the current status of the Lake Lanier segments included on the 2014 303(d) list for 
exceedances of the chlorophyll a criteria.   
 

Table 1.  Waterbodies on the 2014 303(d) List for Chlorophyll a in Lake Lanier 

 

Lake  Segment Location Reach ID# Category 
Segment Area 

(acres) 
Designated Use 

Lanier Lake Browns Bridge Road (SR 369) GAR031300010819 5 5,952 
Recreation/ 

Drinking Water 

Lanier Lake Lanier Bridge Road (SR 53) GAR031300010818 3 4,928 
Recreation/ 

Drinking Water 

 

https://epd.georgia.gov/georgia-305b303d-list-documents
https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/CY_2014_305b303d_Lakes.pdf
https://epd.georgia.gov/georgia-water-quality-standards
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1.2 Watershed Description 
 
Lake Lanier lies in the upper Chattahoochee watershed in north-central Georgia, approximately 
30 miles northeast of Atlanta.  Lake Lanier receives the majority of its inflow from the 
Chestatee and Chattahoochee Rivers, which start in the north Georgia mountains in Lumpkin 
and Union Counties, respectively.  The Lanier watershed has a drainage area of 1,040 square 
miles.  Downstream from Lake Lanier, the Chattahoochee River flows southwest through 
Atlanta to West Point Lake, from there it flows south and forms the border between Georgia 
and Alabama. The Chattahoochee River flows through Walter F. George Reservoir and 
converges with the Flint River in Lake Seminole, at the Georgia-Florida border and continues 
south to the Apalachicola Bay in Florida.   
 

Lake Lanier is a US Army Corps of Engineers (USACE) lake, and Buford Dam was completed 
and has been operational since 1956. The lake has a normal summer pool elevation of 1,071 
feet above mean sea level.  Lake Lanier is a multi-use reservoir, and its uses include: flood 
control, hydropower generation, water supply, recreation, fish and wildlife management, and 
navigation. The cities of Buford, Cumming, and Gainesville, and Forsyth and Gwinnett 
Counties depend on the lake for water supply to meet the water needs for their populations. 
Eleven counties are located either completely or partially in the Lake Lanier Watershed, thus 
making the watershed very important to a wide range of communities. 

 
The Lake Lanier watershed contains parts of the Blue Ridge and Piedmont physiographic 
provinces that extend throughout the south-eastern United States.  The United States Geologic 
Survey (USGS) has divided the Chattahoochee River Basin into four sub-basins, or Hydrologic 
Unit Codes (HUCs), numbered 03130001 to 03130004.  Figure 1 shows the locations of these 
sub-basins. Figure 2 shows the impaired segments within the Lake.  
 
The land use characteristics of the Lake Lanier watersheds were determined using data from 
the Georgia Land Use Trends (GLUT) for Years 2005 and 2008. This raster land use trend 
product was developed by the University of Georgia ï Natural Resources Spatial Analysis 
Laboratory (NARSAL) and follows land use trends for years 1974, 1985, 1991, 1998, 2001, 
2005 and 2008. The raster data sets were developed from Landsat Thematic Mapper (TM) 
and Enhanced Thematic Mapper Plus (ETM+). Some of the NARSAL land use types were 
reclassified, aggregated into similar land use types, and used in the final watershed 
characterization. Table 2 lists the watershed land use distribution contributing to the two 
listed segments and the other segments within Lake Lanier.  
 
1.3 State Water Planning 
 

The Georgia Legislature enacted the Metropolitan North Georgia Water Planning District Act in 
2001 to create the Metropolitan North Georgia Water Planning District (MNGWPD) to preserve 
and protect water resources in the 15-county metropolitan Atlanta area. The MNGWPD is 
charged with the development of comprehensive regional and watershed specific water 
resource management plans to be implemented by local governments in the metropolitan 
Atlanta area. The MNGWPD issued its first water resource management plan documents in 
2003.  
 
In 2004, the Georgia Legislature enacted the Comprehensive State-wide Water Management 
Planning Act to ensure management of water resources in a sustainable manner to support the 
state's economy, to protect public health and natural systems, and to enhance the quality of life 
for all citizens on a state-wide level.  GA EPD later developed the 2008 Comprehensive State- 

http://northgeorgiawater.org/
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Figure 1. USGS 8-Digit HUCs for Chattahoochee River Basin 
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Figure 2. 2014 303(d) Listed Segments in Lake Lanier 
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Table 2. Lake Lanier Watershed Land Coverage 
 

Stream/Segment 

Land Use Categories - Acres (Percent) 
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T
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Lake Lanier - 7,839 26,835 10,476 2,962 1,470 14,512 177,755 37,014 22,756 576 28,152 59 37,136 1,335 33 368,910 

Lanier Bridge (2.1%) (7.3%) (2.8%) (0.8%) (0.4%) (3.9%) (48.2%) (10.0%) (6.2%) (0.2%) (7.6%) (0.0%) (10.1%) (0.4%) (0.0%)  

Lake Lanier - 5,204 13,772 3,907 822 379 7,132 108,504 23,899 9,845 0 11,239 777 7,766 438 36 193,720 

Boling Bridge (2.7%) (7.1%) (2.0%) (0.4%) (0.2%) (3.7%) (56.0%) (12.3%) (5.1%) (0.0%) (5.8%) (0.4%) (4.0%) (0.2%) (0.0%)  

Lake Lanier - 19,786 42,490 15,403 4,054 1,998 22,418 291,000 61,664 33,433 576 40,035 836 45,015 1,776 70 580,554 

Browns Bridge  (3.4%) (7.3%) (2.7%) (0.7%) (0.3%) (3.9%) (50.1%) (10.6%) (5.8%) (0.1%) (6.9%) (0.1%) (7.8%) (0.3%) (0.0%)  

Lake Lanier - 32,108 47,931 19,741 5,449 2,896 24,993 303,118 63,632 35,236 702 44,415 836 47,702 1,899 81 630,739 

Flowery Branch (5.1%) (7.6%) (3.1%) (0.9%) (0.5%) (4.0%) (48.1%) (10.1%) (5.6%) (0.1%) (7.0%) (0.1%) (7.6%) (0.3%) (0.0%)  

Lake Lanier - Dam 41,527 52,076 22,500 5,999 3,241 27,364 309,500 65,802 36,567 925 46,487 836 48,109 1,962 86 662,981 

Entire Watershed (6.3%) (7.9%) (3.4%) (0.9%) (0.5%) (4.1%) (46.7%) (9.9%) (5.5%) (0.1%) (7.0%) (0.1%) (7.3%) (0.3%) (0.0%)  
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wide Water Management Plan, which established Georgiaôs ten Regional Water Planning 
Councils (RWPCs) and laid the groundwork for the RWPCs to develop their own Regional 
Water Plans.  The boundaries of these ten RWPCs, in addition to the MNGWPD, are shown in 
Figure 3. The listed segments are located within the boundaries of the Metropolitan North 
Georgia Water Planning District. The Lake Lanier watershed is within the boundaries of the 
Metropolitan North Georgia Water Planning District and the Coosa - North Georgia Regional 
Water Planning Council. 
 
In 2011, each RWPC finished development of individualized Regional Water Plans, which were 
later adopted following GA EPD review.  These Regional Water Plans identify a range of actions 
or management practices to help meet the stateôs water quality and water supply challenges. 
The MNGWPD and each RWPC subsequently updated and revised their respective 
management plan documents in 2017.  Implementation of these plans is critical to meeting 
Georgiaôs water resource challenges. The specific Regional Water Plan(s) applicable to this 
TMDL are discussed in Sections 6 and 7. 
 
1.4  Water Quality Standard 
 
The water use classifications for the listed segments in Lake Lanier are Recreation and Drinking 
Water.  The criterion violated is listed as chlorophyll a.  The potential causes listed include 
urban runoff, nonpoint sources, and municipal and industrial facilities.  The site-specific criteria 
for Lake Lanier, as stated in the State of Georgiaôs Rules and Regulations for Water Quality 
Control, Chapter 391-3-6-.03(17)(5)(i) (GA EPD, 2015), were revised and approved by EPA in 
October 2015 and are as follows: 
 
(e)  Lake Sidney Lanier: Those waters impounded by Buford Dam and upstream to Belton Bridge Road on the 

Chattahoochee River, 0.6 miles downstream from State Road 400 on the Chestatee River, as well as other 
impounded tributaries to an elevation of 1070 feet mean sea level corresponding to the normal pool elevation of 
Lake Sidney Lanier. 

  
(i) Chlorophyll a: For the months of April through October, the average of monthly mid-channel photic zone 

composite samples shall not exceed the chlorophyll a concentrations at the locations listed below more than 
once in a five-year period: 

 

 1. Upstream from the Buford Dam forebay  5 mg/L 

 2. Upstream from the Flowery Branch confluence 6 mg/L 

 3. At Browns Bridge Road (State Road 369) 7 mg/L 

 4. At Boling Bridge (State Road 53) on Chestatee River 10 mg/L  

 5. At Lanier Bridge (State Road 53) on Chattahoochee River 10 mg/L  
 
(ii) pH: Within the range of 6.0-9.5 standard units. 
 
(iii) Total Nitrogen: Not to exceed 4 mg/L as nitrogen in the photic zone. 
 
(iv) Phosphorous: Total lake loading shall not exceed 0.25 pounds per acre-foot of lake volume per year. 
 
(v) Fecal Coliform: Fecal coliform bacteria shall not exceed the Recreation criterion as presented in 391-3-6-.03(6) 

(b)(i). 
 
(vi) Dissolved Oxygen: A daily average of 5.0 mg/L and no less than 4.0 mg/L at all times at the depth specified in 

391-3-6-.03(5)(g). 
 
(vii) Temperature: Water temperature shall not exceed the Recreation criterion as presented in 391-3-6-.03(6) (b) 

(iv). 
 
(viii) Major Lake Tributaries: For the following major tributaries, the annual total phosphorous loading to Lake 

Sidney Lanier shall not exceed the following: 
 

 1. Chattahoochee River at Belton Bridge Road 178,000 pounds 

http://www.coosanorthgeorgia.org/
http://www.coosanorthgeorgia.org/
http://rules.sos.ga.gov/GAC/391-3-6-.03
http://rules.sos.ga.gov/GAC/391-3-6-.03


Final Total Maximum Daily Load Evaluation                                         December 2017 
Lake Lanier (Chlorophyll a) 

 

Georgia Environmental Protection Division   10 
Atlanta, Georgia   

 2. Chestatee River at Georgia Highway 400 118,000 pounds 

 3. Flat Creek at McEver Road   14,400 pounds 
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Figure 3.  Boundaries of the Regional Water Planning Councils and the Metropolitan 
North Georgia Water Planning District 
































































































































































