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Basin Clean Water Act StructureBasin Clean Water Act Structure

Implement Loads
NPDES Permitting &

Nonpoint Source Controls
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Daily Loads

List Impaired Waterbodies
303(d) List

Monitoring and Assess Waterbodies

Set Water Quality Standards



What is a TMDL?What is a TMDL?

TMDL= WLA + LA + MOSTMDL= WLA + LA + MOS
TMDLTMDL is a a water pollution control plan that is a a water pollution control plan that 
determines the amount of a pollutant a waterbody determines the amount of a pollutant a waterbody 
can receive and still meet water quality standards.can receive and still meet water quality standards.
WLAWLA is a portion of the loading capacity attributed is a portion of the loading capacity attributed 
to existing and future point sources to existing and future point sources 
LALA is a portion of the loading capacity attributed to is a portion of the loading capacity attributed to 
existing and future nonexisting and future non--point sources. point sources. 
MOSMOS is a margin of safety to account for any lack is a margin of safety to account for any lack 
of knowledge concerning the relationship between of knowledge concerning the relationship between 
load and wasteload allocations and water quality.load and wasteload allocations and water quality.



Requirements of a TMDLRequirements of a TMDL

Define ImpairmentDefine Impairment
Pollutant & CausePollutant & Cause

Establish Target Concentrations/LoadingsEstablish Target Concentrations/Loadings
““ModelModel”” LoadingLoading
Allocate LoadsAllocate Loads

Point SourcePoint Source
StormwaterStormwater
Nonpoint SourceNonpoint Source



Implementing TMDLs Implementing TMDLs –– Federal Federal 
Laws & RegulationsLaws & Regulations

CWA 303(e) – TMDLs shall be implemented in 
accordance with state procedures.
NPDES – Permit limits must be consistent 
with the assumptions of any WLA.
NPDES MS4 Stormwater – WQBELs (Narrative 
or Numeric)
Nonpoint Source Runoff – No federal 
authority to regulate.
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303(d) List of Impaired Waters303(d) List of Impaired Waters

• Includes locations of standards violations 
identified through DHEC’s ambient monitoring

• In SC we list stations or sites and not segment or 
an area 

• Assess for the following designated uses:
– Aquatic Life Use
– Recreational Use
– Human Consumption Use
– Shellfish Harvesting Use



303(d) List of Impaired Waters303(d) List of Impaired Waters

• Three ways or “Good Cause” to remove a site 
from the list:

• Standard Attained
• TMDL Developed & Approved
• Error in Listing

• In 2010 303(d) list, a total of 945 sites were 
listed with 1104 total impairments and 18 
“waters of concern”





-945 sites listed 
-1103 total impairments

2010 303(d) Listed Sites



2010 303(d) List2010 303(d) List

• Aquatic Life impairments include DO, pH, metals, nutrients & turbidity
• Recreational Use impairments include enterococcus and fecal coliform bacteria
• Human Consumption Use impairments include Hg or PCBs in fish tissue
• Shellfish Harvesting Use impairments include fecal coliform bacteria

BASIN Total Number of 
Stations Assessed

Total Number of 
Impaired Sites

Total Number 
Impairments

Aquatic 
Life Use

Recreational 
Use

Human 
Consumption 

Use (Fish Tissue)

Shellfish 
Harvesting 

Use

BROAD 242 79 89 87 2 0 0

CATAWBA 129 72 97 84 9 4 0

EDISTO 193 97 106 35 18 24 29

PEEDEE 440 202 236 96 55 64 21

SALKEHATCHIE 281 96 123 60 25 12 26

SALUDA 234 113 132 88 37 9 0

SANTEE 470 177 200 95 31 27 47

SAVANNAH 331 109 120 58 27 30 5



Causes of Impairment Based on 2010 303(d) ListCauses of Impairment Based on 2010 303(d) List

• Recreational - Fecal Coliform Bacteria =   17%
• Shellfish – Fecal Coliform Bacteria = 12 %
• Biological Impairments = 15 %
• Mercury and PCBs in fish tissue = 15 %
• Dissolved Oxygen  = 11 %
• Metals = 6 %
• Nutrients = 8 %
• pH  = 6 %
• Turbidity = 9 %
• Recreational – Enterococcus Bacteria = 1%



Fecal Coliform Impairments on SC 303(d) ListFecal Coliform Impairments on SC 303(d) List

• Evaluated for Primary & Secondary Contact 
Recreational Use Support

• Single Sample Maximum WQS 400 cfu / 100 ml 
Evaluated

• Data used for Assessment purposes is 5 year 
period

• Sites listed where > 10% excursions above the 
SSM criterion

• Sites not listed for only one excursion



Biological Impairments on SC 303(d) ListBiological Impairments on SC 303(d) List

• Evaluated for Aquatic Life Use Support
• Instream macroinvertebrate community (BIO) 

assessment conducted
• Physical & chemical data collected at some 

macroinvertebrate sampling locations 
• Listed as impaired for BIO only when no physical or 

chemical pollutant identified
• May be listed as impaired for BIO based on results 

of only one macroinvertebrate survey



TMDL FactsTMDL Facts
• TMDL process includes public notice, comment 

period, and NODD
• All TMDLs must be approved by EPA
• Approved TMDL confers no additional regulatory 

authority to DHEC
• TMDL implementation occurs through regulatory 

and non-regulatory mechanisms
• TMDLs may be revised, but never expire
• Formula: 

TMDL = WLA + LA + MOS
(WLA = Point, LA = Nonpoint, MOS = Margin of Safety)



WhatWhat’’s a TMDL Document?s a TMDL Document?
• A plan that helps target resources in order to 

achieve water quality improvement and 
restore impaired waters  

• Includes:
– Source identification
– Watershed & land use descriptions
– Mathematical and/or modeling 

application
– Allocations & load reductions
– Implementation approaches



Point Source or Nonpoint Source?Point Source or Nonpoint Source?

Point Sources:
• Factories & Industry
• Wastewater Treatment Plants
• MS4s



Nonpoint Sources:
• Rainfall runoff
• Wide variety of causes

Point Source or Nonpoint Source?Point Source or Nonpoint Source?



Point Sources: 
Continuous & Non-Continuous

Point Sources: 
Continuous & Non-Continuous



EPAEPA--Approved TMDLsApproved TMDLs

• 30 DO 
• 373 FC
• 44 SFH FC 
• 1 TP
• 2 pH
• 1 Turbidity



TMDLs Under DevelopmentTMDLs Under Development

• 38 FC
• 7 SFH FC
• 5 BIO
• 7 DO
• 1 Turbidity
• 43 DO, pH, 
TP, TN (Catawba River, 
Lake Marion Trib., Reedy River)



• TMDL tells us where & what things need to be improved

• Point source implementation via permits (including MS4)

• Nonpoint source implementation via voluntary 
partnerships

• All components of a TMDL must be implemented in order 
to meet water quality standards

• Counties, Cities, and local stakeholder groups can work 
together and leverage resources to deploy BMPs targeted 
toward reducing pollutant loads

A TMDL…Now WhatA TMDL…Now What



NPS TMDL ImplementationNPS TMDL Implementation
• Fund using Section 319 (NPS) Grants from EPA
• 40% of project cost must come from non-federal 

match (doesn’t have to be cash!)
• Solicit projects through Request for Proposal (RFP) 

process
• Review Team (not 319 staff) review and recommend 

projects for funding
• EPA gives final approval on all projects
• Implementing fecal coliform TMDLs
• 2-3 year projects (can be extended)
• Average project is $300,000
• DHEC monitoring determines success



§319 TMDL Implementation Projects§319 TMDL Implementation Projects

Implementing 117 TMDLs (mostly fecal coliform)

• $9.3 million Federal (319) Funds

• $15.5 million Total Funds

• Pollutants removed by 319 projects:
– 72,513 tons of sediment

– 221.8 tons of nitrogen

– 46.7 tons of phosphorus

– 11.7x1014 CFU fecal coliform bacteria



Current 319 Projects in UpstateCurrent 319 Projects in Upstate

• Turkey & Bullock Creeks
– 6 TMDLs in York and Chester Counties
– Lead: Research Planning, Inc.
– Began October 2008 (3 years)
– $299,369 in 319 funds

• Pacolet River
– 4 TMDLs in Spartanburg County
– Lead: Spartanburg County
– Will begin this month (3 years)
– $256,000 in 319 funds

*Using $100,000 from stormwater fees as match*



Questions?Questions?
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TMDL Liabilities
• There are usually two categories of pollutant load reductions 

required for compliance with a TMDL.
– Waste Load Allocations – reductions applied to anyone who has an 

existing NPDES discharge permit
• MS4’s

• City
• County
• SCDOT
• Universities
• Others as designated by SDHEC

• POTW’s
• Industrial dischargers
• Construction activities
• Landfills
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TMDL Liabilities
– Load Allocations- applied to anyone who does 

not have an NPDES discharge permit
• Agricultural activities
• Forestry activities
• Septic systems 
• Non regulated industrial activities
• Others
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TMDL Liabilities
• Liabilities for WLA activities
– TMDL enforced through NPDES permits

• Subject to CWA penalties
• Consent decree’s 

– Riparian water rights claims
– Clean Water Act third party lawsuits
– Political concerns
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TMDL Liabilities
• Liabilities related to LA’s
– Possible CWA enforcement if proof is given 

discharge causes or contributes to violation of 
water quality standards

– Little action for non compliance
– Possible designation requiring NPDES permit
– Loss of federal program support for 

agricultural activities
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TMDL Compliance Costs
• Some variables of implementation that affect 

cost
– Watershed size 
– Watershed location
– Urbanization/imperviousness
– Land use
– Pollutant of concern
– Climate
– Available pollutant trading
– Others
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TMDL Compliance Costs
• In 2001 EPA estimated the cost of 

compliance 20,000 water bodies

Program Type Cost of Compliance 
$ in Billions 

Least flexible $1.9 - $4.3

Moderately cost 
effective

$1.0 -$3.4

Most cost effective $0.140 - $0.235
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TMDL Compliance Costs
• State of Florida November 2010 estimated 

costs of between $3.1BB to $8.4BB 
annually for implementation of nutrient 
rules.

• Chesapeake Bay compliance cost estimate 
$697 MM annually for nutrients

• Cub River Idaho nutrient TMDL 
compliance costs of $7MM
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Florida Estimated Cost by Sector
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TMDL Compliance Costs
• Lake Champlain, VT total $500MM to $800MM

Land Use Low $ in 
Millions

High $ in 
Millions

Agricultural 125 175
New 
Development

200 350

River Corridor 
Wetlands

100 150

Wastewater 
Forestry

75 125
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TMDL Compliance Costs
Watershed Big Otter River, Va Opequon Creek, 

Va
Drainage Area 388 Sq. Mi. 200 Sq. Mi. 

TMDL’s Bacteria Bacteria  Sediment

Sources Agricultural 
Residential

Agricultural Urban 
Residential

Total Cost for 
BMP’s

$9.6 MM $41.5MM-
$63.1MM

Cost/Sq. Mi. $24,700 $207.5K-$315.5K
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TMDL Compliance Costs

Cost for Agricultural BMPS Big Otter River Basin
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TMDL Compliance Costs
Cost for residential BMP’s for Big Otter River Basin
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Cost Estimates for Implementation of BMPs 
Required to Achieve bacteria TMDL in Upper 
Opequon Creek watershed



W O O L P E R T
Upstate Forever Speaker Series  |  NOVEMBER 19 ,  2 0 1 0

Cost Estimates for Implementation of BMPs 
Required to Achieve Bacteria and Sediment TMDLs 

in Abrams Creek
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Cost Estimates for Implementation of BMPs Required to 
Achieve Bacteria and Sediment TMDLs in Lower Opequon 
Creek Watershed (assuming the TMDLs in Abrams and Upper 

Opequon Creeks are met)
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Monitoring

Costs

Maintenance

Costs

Land Acquisition

Costs

Construction

Costs

1

SCDOT Projected Fecal TMDL 
Compliance Costs

2

3

$1.1 Billion$ 179 Million

All approved TMDLs, 
under development 
TMDLs, and 303(d) 

list projected TMDLs

Under development 
TMDLs, and 303(d) 

list projected TMDLs

$323 Million$ 53 Million

$806 Million$ 134 Million

$1.6 Billion$ 273 Million

Total Costs $3.8 Billion$ 639 Million

4

1

2

3

4

ASSUMPTIONS & CALCULATIONS

Overall:
The construction of the BRC will follow the 5 year cycle of the TMDL 

development (i.e., 20% each year for the first five year).

IDEAL Run:
1. For Secondary Road, for every 1/2 mile, a 0.02 acre bioretention

cell is needed to reduce fecal coliform by at least 64% based on the 
average load reduction from the existing fecal TMDL for WLAs.

2. For Primary Road, for every 1/2 mile, a 0.05 acre bioretention cell is 
needed for the required reduction.

3. For Interstates, for every 1/2 mile, a 0.08 acre bioretention cell is 
needed for the required reduction.

4. Four layers in the bioretention cell.
5. 12 ft buffer around the cell.

Land Acquisition Cost Estimation:
1.      $20,000/Acre (Source: SCDOT). 
2.      Inflation 3.5% over 5 years.

Construction Cost Estimation:
1. New cell.
2. Assumed minimal erosion control.
3. Digging out the entire area, 6ft deep.
4. Fine grading in the BRC.
5. 30% compaction factor
6. SCDOT standard outlet structure
7. No utility relocation.
8. Each cell requires 3 months of 

construction.
9. The labor cost included.
10. Inflation 3.5% over 5 years.

Monitoring Cost Estimation:
1.    $30,000/ BRC/year (Source: Dr. Robert Pitt, Gordon England PE and   

James Riddle, PE) Includes O&M, Equipment Cost, Lab analysis,   
Post processing such as data quality, calibration, site visits.

2.    WQS will not be met within 10 years. Therefore, continual monitoring    
will be required.

3.    3.5% inflation for 10 years. 

Maintenance Cost Estimation:
1.    $925/0.02 acre/year (Source: Fairfax County –LID BMP Fact Sheet –

Bioretention Cells February 28, 2005).
2.    3.5% inflation for 10 years.

8/12/09
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1% 20% 40% 80%

T P 11,516$       230,312$     460,623$    921,247$      
Pathogens/Bacteria 10,615$       212,309$     424,618$    849,236$      

Pollutant
BMP co nstruction cost to reduce pollutant by…

T SS 2,706$         54,120$       108,241$    216,481$      
C u 3,305$         66,098$       132,196$    264,391$      
Z n 3,488$         69,757$       139,514$    279,029$      
T N 4,513$         90,268$       180,536$    361,071$      
T P 3,537$         70,736$       141,472$    282,945$      
Pathogens/Bacteria 3,260$         65,207$       130,414$    260,828$      

T SS 2,734$         54,677$       109,355$    218,710$      
C u 3,339$         66,778$       133,556$    267,113$      
Z n 3,524$         70,475$       140,950$    281,901$      
T N 4,560$         91,197$       182,394$    364,788$      
T P 3,573$         71,464$       142,929$    285,857$      
Pathogens/Bacteria 3,294$         65,878$       131,756$    263,513$      

T SS 8,811$         176,212$     352,423$    704,847$      
C u 10,760$       215,209$     430,419$    860,837$      
Z n 11,356$       227,124$     454,248$    908,496$      
T N 14,695$       293,905$     587,811$    1,175,621$   

Per Area (Square Mile)

Per U SGS Stream Mile

Per M ajor Outfall
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Total BMP cost to reduce pollutant by…

Pollutant 1% 20% 40% 80%

Per Major Outfall

TSS $       9,471 $    189,421 $   378,842 $    757,684 

Cu $     11,567 $    231,342 $   462,684 $    925,369 

Zn $     12,208 $    244,150 $   488,300 $    976,600 

TN $     15,797 $    315,937 $   631,875 $ 1,263,750 

TP $     12,379 $    247,577 $   495,153 $    990,307 

Pathogens/Bacteria $     11,411 $    228,224 $   456,449 $    912,897 

Per USGS Stream Mile 

TSS $       9,569 $    191,371 $   382,742 $    765,484 

Cu $     11,686 $    233,724 $   467,447 $    934,895 

Zn $     12,333 $    246,663 $   493,327 $    986,653 

TN $     15,959 $    319,190 $   638,380 $ 1,276,759 

TP $     12,506 $    250,125 $   500,251 $ 1,000,501 

Pathogens/Bacteria $     11,529 $    230,574 $   461,147 $    922,295 

Per Area (Square Mile) 

TSS $     30,837 $    616,741 $1,233,482 $ 2,466,963 

Cu $     37,662 $    753,233 $1,506,465 $ 3,012,930 

Zn $     39,747 $    794,934 $1,589,868 $ 3,179,736 

TN $     51,433 $ 1,028,668 $2,057,337 $ 4,114,674 

TP $     40,305 $    806,091 $1,612,182 $ 3,224,364 

Pathogens/Bacteria $     37,154 $    743,081 $1,486,162 $ 2,972,325 



W O O L P E R T
Upstate Forever Speaker Series  |  NOVEMBER 19 ,  2 0 1 0

Conclusions
• We are unsure of the actual compliance costs
• We know the costs can get very high very 

quickly on large scale applications
• Is this approach sustainable? What other 

approaches should be considered?
• What cost effective alternatives should we 

consider to achieve the same result?
• What should you do now (before the TMDL’s are 

developed) to mitigate the cost of compliance?
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Things we can do…
• Develop monitoring programs to determine your 

contribution to the problem. 
• Develop QAPP (quality assurance project plan) 

for listing and delisting 303d water bodies.
• Closely review draft TMDL’s, comment and 

negotiate where possible. 
• Develop alternative compliance techniques

– Decentralized infrastructure
– Stormwater harvest and reuse
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Questions
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