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Chapter 11 
Impaired Waters and TMDLs 

 
 
 
 
 
 
 
 
In simplest terms, an impaired body of water is one that has high levels of pollution from one 
or more sources, as identified through water quality studies, to the point that the water body 
can no longer sustain, or support, its classified use.  Section 303(d) of the Clean Water Act 
establishes a process for states to identify waters where implementing technology-based 
controls (regulation of point sources) are inadequate to achieve water quality standards.  In 
Alabama, this function is located within the Alabama Department of Environmental 
Management (ADEM), which submits a list of impaired waters to the Environmental 
Protection Agency (EPA) every two years.   
 
ADEM utilizes five categories of criteria in listing or delisting water bodies on the Section 
303(d) list which are conventional water quality parameters, toxicants, biological assessment 
data, fish consumption advisories and shellfish harvesting area closures.  In each category, a 
water body is determined to either fully support, partially support or not support its 
designated use depending on the rate of incidence of violations of the criteria as shown in 
Figure 139. 
 
Besides identifying water bodies that do not currently support their designated uses, each 
state is required to establish a priority ranking of these waters by taking into account the 
severity of the pollution and the designated uses of such waters.  For each waterbody on the 
list, the state is required to establish a total maximum daily load (TMDL) for the pollutant or 
pollutants of concern at a level necessary to implement the applicable water quality 
standards.  Guidance issued in August 1997, by the Environmental Protection Agency (EPA) 
suggests that states also include a schedule for TMDL development.1  A TMDL identifies the 
amount of a specific pollutant or property of a pollutant, from point, nonpoint, and natural 
background sources, including a margin of safety, that may be discharged to a water body 
and still ensure that the water body attains water quality standards. The allocations of 
pollutant loadings to point sources are called wasteload allocations. Effluent limits in NPDES 
permits must be consistent with such wasteload allocations. Also, in the absence of a TMDL, 
permitting authorities still must assess the need for effluent limits based on water quality 
standards and, where necessary, develop appropriate wasteload allocations and effluent 
limits. This analysis could be done for an entire watershed or separately for each individual 
discharge.2 
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Information for this chapter of the Lower Coosa River Basin Management Plan is derived 
from ADEM reports including Alabama’s 2004 Section 303(d) List, Alabama’s Final 2004 
Section 303(d) List Fact Sheet, Total Maximum Daily Load (TMDL) documents, and the 
Data Summary Report for the Coosa River Basin TMDLs prepared by Tetra Tech, Inc. of 
Atlanta, Georgia.  Earlier versions of the Section 303(d) List and Fact Sheet, and the Section 
305(b) Report have also been utilized for historical reference. 
 
Figure 139: 

Section 303(d) L isting and Delisting Cr iter ia 

Conventional Water  Quality Parameters (i.e., dissolved oxygen, temperature, pH) 

Fully Supporting 
For any one pollutant or stressor, the criteria is exceeded in no more 
than 10 percent of the measurements. 

Partially Supporting 
For any one pollutant or stressor, the criteria is exceeded in 11 to 25 
percent of the measurements. 

Not Supporting 
For any one pollutant or stressor, the criteria is exceeded in more 
than 25 percent of the measurements. 

Toxicants (i.e., pr ior ity pollutants, metals, chlor ine and ammonia) 

Fully Supporting 
For any one pollutant, no more than one exceedance of acute or 
chronic criteria in a 3-year period based on ten or more samples. 

Partially Supporting 
For any one pollutant, acute or chronic criteria is exceeded more 
than once in a 3-year period but in less than 10 percent of the 
samples based on ten or more samples. 

Not Supporting 
For any one pollutant, acute or chronic criteria is exceeded in more 
than 10 percent of the samples based on ten or more samples. 

Biological Assessment Data (i.e., macroinver tebrates) 

Fully Supporting 

Macroinvertebrates determined to be in excellent condition 
(unimpaired), good condition (slightly impaired) or fair condition 
(moderately impaired) and chemical, physical and field data 
indicates compliance. 

Partially Supporting 
Macroinvertebrates determined to be  in fair condition (moderately 
impaired) and chemical, physical, and field data indicates 
impairment. 

Not Supporting 
Macroinvertebrates determined to be in fair condition (moderately 
impaired) and chemical, physical and field data indicates 
impairment. 

Fish Consumption Advisor ies (Alabama Depar tment of Public Health - ADPH) 

Fully Supporting 
ADPH has not issued a consumption advisory or has lifted a 
previous consumption advisory. 

Partially Supporting 
ADPH has issued a "Limited Consumption" advisory affecting only a 
subgroup of the population or restricting the quantity of fish that 
should be eaten. 

Not Supporting ADPH has issued a "No Consumption" advisory. 
Shellfish Harvesting Area Closures (Alabama Department of Public Health) 

Fully Supporting 
Shellfish harvesting areas were closed for no more than 10 percent 
of the reporting period of five years. 

Partially Supporting 
Shellfish harvesting areas were closed 11 to 24 percent of the 
reporting period of five years. 

Not Supporting 
Shellfish harvesting areas were closed 25 percent or more of the 
reporting period of five years. 

Source:  Alabama Department of Environmental Management.  Watershed Management, 303(d) 
List.  http://www.adem.state.al.us/WaterDivision/WQuality/303d/WQ303d.htm 
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Impaired Waters in the Lower  Coosa River  Basin 
Alabama’s 2004 Section 303(d) List includes four water bodies in the Lower Coosa River 
Basin, which are an unnamed tributary to Dry Branch, Buxahatchee Creek, Lay Lake and 
Lake Mitchell.  Each of these four water bodies was also listed on Alabama’s Section 303(d) 
List in 1996, although there have been some modifications to the list over the 8-year period.  
A comparison of the lists is provided in Figure 140 and the four water bodies are highlighted 
on the map in Figure 141.  Between 1996 and 2004, all of the impaired water bodies were 
upgraded to a partially-supporting status; the designated uses and priority rankings remained 
the same; the causes and sources of impairment were further refined; the size of the impaired 
areas was further defined, as were the beginning and end points of the impaired water bodies; 
and additional and more recent data was utilized.  A discussion of each of the impaired water 
bodies follows. 
 
Figure 140: 

Lower Coosa River  Basin Impaired Waters Compar ison, 1996 and 2004 

Name Support 
Status 

Rank Use Causes Sources Size From To 
Date 

of 
Data 

1996 Section 303(d) List 

Unnamed 
Trib to Dry 

Branch 
Non H F&W Nutrients, 

OE/DO 
Municipal 2.0 

miles 
Dry Br Wilsonville 

WWTP 
1991 

Buxahatchee 
Creek 

Non H F&W Nutrients, 
OE/DO 

Municipal, 
Natural 

10.0 
miles 

Waxahatchee 
Creek 

Calera 
WWTP 

1991 

Lay Lake Partial L 
PWS 

S 
F&W 

Priority 
Organics, 
Nutrients, 
OE/DO 

Flow 
Regulation & 
Modification 

12,000 
acres --- --- 1990

1991 

Lake Mitchell Partial L 
PWS 

S 
F&W 

Nutrients, 
OE/DO 

Surface 
Runoff, Flow 
Regulation & 
Modification 

5,850 
acres 

--- --- 
1991 
1992 
1993 

2004 Section 303(d) List  

Unnamed 
Trib to Dry 

Branch 
Partial H F&W Nutrients 

Municipal, 
Urban Runoff/ 
Storm Sewers 

1.5 
miles 

Dry Br Its Source 1991 

Buxahatchee 
Creek 

Partial H F&W Nutrients 
Municipal, 

Urban Runoff 
Storm Sewer 

14.0 
miles 

Waxahatchee 
Creek 

Its Source 1988 
1996 

Lay Lake Partial L 
PWS 

S 
F&W 

Priority 
Organics 
(PCBs), 

Nutrients, 
OE/DO 

Flow 
Regulation & 
Modification, 

Contaminated 
Sediments, 
Upstream 
Sources 

11,765 
acres Lay Dam Southern 

RR Bridge 

1990
-

1991 
1992

- 
1997 

Lay Lake Partial L S 
F&W 

Priority 
Organics 
(PCBs), 

Nutrients, 
OE/DO 

Flow 
Regulation & 
Modification, 

Contaminated 
Sediments, 
Upstream 
Sources 

875 
acres 

Southern RR 
Bridge 

River Mile 
89 

1990
- 

1991 
1992

- 
1997 

Lake Mitchell Partial L 
PWS 

S 
F&W 

Nutrients 

Flow 
Regulation & 
Modification, 

Urban Runoff/ 
Storm Sewers 

5,850 
acres 

Mitchell Dam Lay Dam 

1991
- 

1993 
1994

-
1997 

Source:  Alabama Department of Environmental Management.  www.adem.state.al.us 
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Figure 141: 

 
      
Source:  Alabama Department of Environmental Management.  August 2004. 

 

Lower Coosa River  Basin 
Impaired Water  Bodies 
2002 Section 303(d) L ist 

 

August 2004 
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Unnamed Tr ibutary to Dry Branch.  At this time, there is limited data available about the 
impairments to the unnamed tributary to Dry Branch, which is located in Shelby County in 
the Beeswax Creek watershed.  Originally listed in 1996 for nutrients and organic 
enrichment/low dissolved oxygen, the cause of the impairments was modified to just 
nutrients by 2002.  The tributary is located downstream from the Wilsonville Wastewater 
Treatment Plant, which may be a contributing factor to the nutrient level in the stream.  
Animal concentrations in the Beeswax Creek watershed are low; however, this watershed has 
the highest density of septic systems in the Lower Coosa River Basin, at .08 tanks per acre or 
12 acres per septic system.  The high septic system density could also be a contributing factor 
to the nutrient impairment.  Dry Branch has been monitored by an Alabama Water Watch 
volunteer monitor since 1999, with reports of low dissolved oxygen in more than three 
monitoring events. 
 
By 2002, the causes of the impairments had been modified from just municipal sources to 
municipal sources and urban runoff/storm sewers.  The 2000 Surface Water Quality 
Screening Assessment reported that the Beeswax Creek watershed has a high potential for 
impairment due to sedimentation.  And, the 1999 Basin Assessment conducted by the 
Alabama Soil and Water Conservation Committee reported that the Beeswax Creek 
watershed has the second highest annual sediment production in the basin, at 736,927 tons 
annually, with 83 percent of the sediment in the watershed produced by developing urban 
lands. 
 
Buxahatchee Creek.  Buxahatchee Creek was initially placed on Alabama’s 303(d) list of 
impaired waterbodies in 1992, the first year the list was published by ADEM. There were 
two listed causes of impairment: organic enrichment/low dissolved oxygen and nutrients. 
Data supporting these listings came from ADEM’s 1988 and 1991 Clean Water Strategy 
(CWS) Reports. The TMDL for organic enrichment and dissolved oxygen was developed by 
ADEM in 1996 and approved by EPA in 1997.  
 
In 1996, the impaired portion of Buxahatchee Creek was listed as 10 miles, but was extended 
to 13 miles by 2002 and extended again in 2004 to include 14 miles from the confluence with 
Waxahatchee Creek to the source of Buxahatchee Creek.  The majority of Buxahatchee 
Creek is located in Shelby County with the confluence with Waxahatchee Creek located in 
northern Chilton County.  A larger portion of the total drainage area of 70 square miles, 
however, is located in Chilton County.  The drainage area includes one municipal wastewater 
treatment plant and five industrial wastewater treatment plants, according to maps provided 
by ADEM.  In 1996, the impairment was listed as nutrients and organic enrichment/dissolved 
oxygen from municipal point sources and natural sources.  With the development and 
approval of the organic enrichment/dissolved oxygen TMDL in 1996, the impairment was 
modified to just nutrients from municipal point sources and urban runoff and storm sewer 
nonpoint sources by 2002.   
 
Buxahatchee Creek is primarily impaired by a total phosphorous overload coming from the 
Calera wastewater treatment plant.  Technically this is documented as organic enrichment 
(nutrients) and low dissolved oxygen.  The problem is caused because the upgrade of the 
Calera wastewater treatment plant from 0.75 million gallons per day to 1.5 million gallons 
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per day is approximately one year behind.  When the upgrade is completed the excess 
organic material, basically human waste, will be removed.  The City of Calera has also been 
attempting to reduce a foul odor that has developed in the stream.  The odors are likely to be 
due to anaerobic decomposition (decomposition of organic material combined with low 
dissolved oxygen conditions) releasing hydrogen sulfide and carbon dioxide bubbles that 
float sediments to the surface.  When the treatment plant expansion is complete the organic 
material content should be decreased and the dissolved oxygen level increased.  While this 
should stop the formation of new anaerobic sediments, the benthic sediments in the stream 
may continue to be a problem.  The future treatment after the plant expansion is completed 
should be considered as an "unknown."  In this manner, additional courses of action can be 
determined based on the results achieved after the plant is in operation. 
 
Although the Calera wastewater treatment plant is considered to be the primary source of 
impairment of the Buxahatchee Creek, other possible sources of impairment include failing 
septic systems, agricultural runoff, runoff from a golf course just east of Interstate 65 and 
urban runoff from the conversion of former agricultural and forest land to residential land 
uses.3 
 
Lay Lake and Lake Mitchell.  Initially included on Alabama’s first Section 303(d) list in 
1992, Lay Lake was also included on the 1996 Section 303(d) with priority organics, 
nutrients and organic enrichment/dissolved oxygen as the causes of impairment due to flow 
regulation and modification of the Coosa River.  Lake Mitchell was added to the Section 
303(d) list in 1996 with nutrients and organic enrichment/dissolved oxygen as the causes of 
impairment from surface runoff and flow regulation and modification of the Coosa River, as 
with Lay Lake.  Both lakes remained on the 2002 Section 303(d) list, however, the list was 
modified to include contaminated sediments and upstream sources as sources of impairment 
for Lay Lake.  On the 2004 Section 303(d) list, the cause and sources of impairments for Lay 
Lake remained the same, however, Lay Lake was divided into two segments for listing due to 
differing use classifications.  The lower part of the lake, below the Southern Railroad Bridge, 
is designated for use as a public water supply, while the upper part of the lake is designated 
for swimming and fish and wildlife.  Lake Mitchell, however, was delisted in 2004 for the 
impairment due to organic enrichment/ dissolved oxygen.  Analysis of later sampling data 
gathered between 1995 and 2000 by ADEM and the Alabama Power Company showed that 
the water in Lake Mitchell does not violate the dissolved oxygen criteria more than 10 
percent of the times that the sites were sampled.4  As of the 2004, Lake Mitchell and both 
segments of Lay Lake were identified as partially supporting their designated uses. 
 
The priority organics impairment of Lay Lake is related to the presence of polychlorinated 
biphenyls (PCBs), which resulted in Lay Lake being placed on the Alabama Department of 
Public Health Fish Consumption Advisory List in 1992.  Although upper portions of Lay 
Lake remain on the Fish Consumption Advisory List, no portion of the lake which lies in the 
Lower Coosa River Basin has been included on the Fish Consumption Advisory List since 
2002.  There are no known direct sources of PCBs to Lay Lake, however, two sources have 
been identified as contributing historical releases of PCBs to the lake:  the Solutia facility 
(formerly Monsanto) and the General Electric facility in Rome, Georgia.5 
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Both Lay Lake and Lake Mitchell are impaired from nutrients and Lay Lake remains 
impaired by organic enrichment and low dissolved oxygen.  The Section 303(d) listing of the 
lakes is based on the trophic status of each lake as reported in Alabama’s 305(b) reports.   
ADEM identified organic enrichment and nutrient loads as the potential causes of low 
dissolved oxygen observed at the Coosa River lakes.  Nitrogen and phosphorus, in the 
presence of ample sunlight, support the growth of algae in a lake.  Over time, the growth and 
decay of algae contribute organic material to the system.  As this material decomposes, 
oxygen is consumed and nutrients stored in the biomass are released and used to support 
additional algal growth.  In an unimpaired system, this cycle is fairly stable and oxygen 
levels remain high enough to support other life forms in the lake.  Excessive nutrient loads 
that lead to algal blooms, however, disturb the equilibrium, and can cause oxygen 
concentrations to drop below 5 mg/L.  As a general rule, oxygen concentrations below this 
level are stressful to aquatic organisms.6   
 
Nutrient impairment in the lakes is based on levels of Chlorophyll a as the primary indicator 
of algal biomass.  Chlorophyll a is a pigment used by most plants during photosynthesis, and 
is therefore present in most species of algae.  Each cell contains pigment, so high 
Chlorophyll a concentrations observed in a lake indicate high amounts of algae in the water.  
Algal blooms are often associated with excess concentrations of nitrogen and/or phosphorus.6 
 
Both point and nonpoint sources may contribute to organic enrichment within a given 
waterbody.  The major sources of organic enrichment from nonpoint sources within the 
Coosa River watershed are nutrients and organic material from agricultural and urban lands 
and direct discharge into streams due to cattle.  Other nonpoint source contributions could be 
failing septic systems and urban runoff.  Compared to other land uses, organic enrichment 
from forested land is normally considered to be minimal.  This is because forested land tends 
to serve as a filter of pollution originating within its drainage areas.  Major point sources 
located in the Lower Coosa River Basin that discharge into the lakes include the Clanton 
Walnut Creek Wastewater Treatment Plant, Bowater Alabama, Inc., and the Alabama Power 
Gaston Steam Plant.6 
 
 
Lower Coosa River  Basin TMDLs 
With the exception of the unnamed tributary to Dry Branch, draft total maximum daily loads 
for the Lower Coosa River Basin were developed in 2003 and were made available for public 
comment between November 1, 2003 and January 31, 2004.  Following the public comment 
period, the TMDLs for the Coosa River Basin were refined and sent to the Environmental 
Protection Agency for approval.  As of the production of this Plan, ADEM is still waiting 
approval of the TMDLs from EPA.  A nutrient TMDL for Weiss Lake in the Upper Coosa 
River Basin, which was developed in 2000 and finalized by EPA in November 2004, is the 
only approved TMDL in the entire Coosa River Basin at this point.  The TMDL for the 
unnamed tributary to Dry Branch is scheduled for development by 2007. 
 
Buxahatchee Creek.  The 2003 TMDL for Buxahatchee Creek addresses the second cause 
of impairment in the stream, which is nutrients.  The State of Alabama currently has no 
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numeric criteria for nutrients in streams.  However, Alabama employs narrative criteria 
termed “Minimum Conditions Applicable to All State Waters”  which are applicable to all 
streams in  Alabama, which state that State waters shall be (a) free from substances 
attributable to sewage, industrial wastes or other wastes that will settle to form bottom 
deposits which are unsightly, putrescent or interfere directly or indirectly with any classified 
water use; (b) free from floating debris, oil, scum, and other floating materials attributable to 
sewage, industrial wastes or other wastes in amounts sufficient to be unsightly or interfere 
directly or indirectly with any classified water use; and (c) free from substances attributable 
to sewage, industrial wastes or other wastes in concentrations or combinations, which are 
toxic or harmful to human, animal or aquatic life to the extent commensurate with the 
designated usage of such waters.3 
 
In developing the nutrient TMDL, total phosphorus (TP) was chosen as the nutrient target 
due to the effluent discharged into the stream and the target for total phosphorus was 
calculated to be 0.058 mg/L based on ecoreference station data.  Through computer modeling 
of three water quality scenarios, it was determined that a load reduction of 90 percent is 
necessary to attain the total phosphorus target.  Of the total TP load allocation that will be 
allowed to enter the stream, 97 percent was allocated to the Calera Wastewater Treatment 
Plant (WWTP) and 3 percent was allocated to nonpoint sources.  Currently, the Calera 
WWTP discharges approximately 2.63 pounds of total phosphorus per day into Buxahatchee 
Creek.  Under the proposed TMDL, the discharge of total phosphorus from the Calera 
WWTP will have to be reduced to 0.36 pounds per day with the current 0.75 million gallons 
per day operating capacity and will be limited to 0.72 pounds per day following the 
completion of the WWTP operating capacity upgrade to 1.5 million gallons per day.  It is 
estimated that total phosphorus in the stream from nonpoint sources is currently 0.08 pounds 
per day, which will have to be reduced to 0.07 pounds per day to meet the 90 percent 
reduction requirement of the proposed TMDL.3 
 
Establishment of a total phosphorus target for Buxahatchee Creek that is fully protective of 
its designated uses is typically only the beginning of a lengthy and complex process of 
TMDL development and implementation.  Buxahatchee Creek has the been subject of several 
investigations and studies over the last five years and many unknowns still exist regarding 
the cause and effect relationships between nutrient loading and its effects on flora and fauna.  
ADEM believes the issues encountered with the development and implementation of nutrient 
TMDLs for Buxahatchee Creek are well suited for an adaptive management process. 
Adaptive management will provide a flexible means to restoring Buxahatchee Creek, while 
allowing time to answer the questions that remain regarding the cause and effect 
relationships. Adaptive management ultimately allows for remedial actions to be initiated 
before answering all the unknowns. Therefore, unnecessary delays in restoring the creek are 
avoided.3 
 
Lay Lake Pr ior ity Organics Decision.  As noted earlier, the sources of PCBs in Lay Lake 
have been identified as coming from point sources upstream of the lake.  These source 
problem areas are being addressed in a Decision Document for PCBs in Choccolocco Creek 
proposed by ADEM in 2003 and a TMDL for PCBs in Weiss Lake proposed by EPA in 
2003.  Therefore, ADEM, in conjunction with EPA Region 4, has determined that a TMDL 
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for PCBs in Lay Lake is not necessary at this time.5  Other than leaving the priority organic 
material alone, other methods to address the existing PCBs in Lay Lake include either 
dredging the material and disposing of it in another location or by another method, or seal the 
priority organic material in place.  Since the PCBs entered the lake several years ago, the 
natural sedimentation process in the reservoir has effectively sealed the PCBs in place under 
a substantial depth of water.  Therefore, the best treatment is to leave the material in place.  
This is preferred to disturbing the material by dredging and risking moving exposed 
contaminants further downstream.   
 
Lake Mitchell and Lay Lake Nutr ient TMDL.  In December 2002, EPA Region 4 
reproposed the nutrient TMDL for Weiss Lake which called for a 33 percent reduction of 
total phosphorus at the Georgia state line to meet ADEM’s chlorophyll a criterion of 20 ug/l 
(growing season mean).  TMDL modeling results run with the implementation of the Weiss 
Lake reduction of total phosphorus in place, show that Lay Lake and Lake Mitchell should be 
fully supporting for nutrients and organic enrichment/dissolved oxygen at some time after the 
33 percent reduction of total phosphorus at Weiss Lake is implemented.6  This will address 
nutrient loading at the source and stop the effect from being discharged downstream from 
reservoir to reservoir.   
 
Lay Lake Organic Enr ichment/Dissolved Oxygen TMDL.  To ensure that Lay Lake 
remains fully supporting of its designated use in critical conditions, in addition to the total 
phosphorus reduction at Weiss Lake, TMDL models determined that a load reduction in 
biochemical oxygen demand (BOD5) from the paper mill facility that discharges into Lay 
Lake is necessary.  Therefore, the TMDL requires that Bowater must reduce its permitted 
monthly average BOD5 load during June through September to 16,000 pounds per day, 
representing a load reduction of 36 percent.6 
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