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How did we get to TMDLs?How did we get to TMDLs?

 Clean Water Act of 1972Clean Water Act of 1972
 Amended in 1977Amended in 1977
 Established 303(d) and TMDL in lawEstablished 303(d) and TMDL in law

 Reliance on NPDES process with little early use Reliance on NPDES process with little early use 
of TMDL processof TMDL process

 Legal challenges in 80s Legal challenges in 80s -- 90s because of the non90s because of the non--
use of TMDLsuse of TMDLs

 EPA ramps up 303(d) + TMDL processes in 2000EPA ramps up 303(d) + TMDL processes in 2000



What is an Impaired Water?What is an Impaired Water?

Waters that do not meet designated uses Waters that do not meet designated uses 
Waters that do not meet water quality Waters that do not meet water quality 

criteriacriteria



Water Quality StandardsWater Quality Standards

Designated Uses:Designated Uses:
 Fish & Aquatic Life Fish & Aquatic Life 
 Public Health Public Health 
 RecreationRecreation

Water Quality Criteria:Water Quality Criteria:
 Numeric: dissolved oxygen, pH, bacteria, toxic Numeric: dissolved oxygen, pH, bacteria, toxic 
substances, phosphorus, etc.substances, phosphorus, etc.

 Narrative: Narrative: ““no objectionable deposits,no objectionable deposits,”” ““substances in substances in 
concentrations or combinations shall not be harmful concentrations or combinations shall not be harmful 
to humans, fish, plants, or other aquatic life.to humans, fish, plants, or other aquatic life.””



Phosphorus Criteria NR 102.06Phosphorus Criteria NR 102.06

 RiversRivers NR 102.06(3)(a) NR 102.06(3)(a) = 100 = 100 μμg/Lg/L
 Streams = 75 Streams = 75 μμg/Lg/L

 All unidirectional flowing waters not in NR 102.06(3)(a)All unidirectional flowing waters not in NR 102.06(3)(a)
 Reservoirs Reservoirs 

 Stratified = 30 Stratified = 30 μμg/Lg/L
 Not Stratified = 40 Not Stratified = 40 μμg/Lg/L

 Lakes range from 15Lakes range from 15‐‐30 30 μμg/Lg/L
 Lake Michigan =7 Lake Michigan =7 μμg/Lg/L
 Lake Superior = 5 Lake Superior = 5 μμg/Lg/L
 ExclusionsExclusions

 Ephemeral StreamsEphemeral Streams
 WetlandsWetlands
 Lakes <5 acLakes <5 ac



What are TMDLs?What are TMDLs?

The amount of a pollutant a waterbody can The amount of a pollutant a waterbody can 
receive and still meet water quality standardsreceive and still meet water quality standards

Total Maximum Daily Load =

Load Allocation Waste Load Allocation

+ +

Margin of Safety



TMDL AllocationsTMDL Allocations

Waste Load Allocation Waste Load Allocation 

 WWTPs / POTWsWWTPs / POTWs
 IndustriesIndustries
 MS4sMS4s
 NonNon--Metallic MinesMetallic Mines
 Construction SitesConstruction Sites
 CAFOsCAFOs

Load AllocationLoad Allocation

 AgriculturalAgricultural
 NonNon--permitted Urbanpermitted Urban
 BackgroundBackground



Wisconsin Wisconsin 
Phosphorus Phosphorus 
TMDLsTMDLs





Water Quality Monitoring

83%



1960 1970 1980 1990 2000 2010 2020 2030

0.
0

0.
5

1.
0

1.
5

2.
0

TP
 (m

g/
L)

Rock River at Afton, WI

Target



Rock River TMDL Development 
Approach

TMDL LA, WLA



Phosphorus Loading CapacityPhosphorus Loading Capacity
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 Varies monthly to account for seasonal flow variation
 Goal: Meet concentration target in 9 out of 10 years
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Allocation BaselineAllocation Baseline

Baseline: compliance with current regulations

WWTFs
 Permitted discharges and NR 217 (TP ≤ 1 mg/L)

Municipal stormwater
 NR 216, 151 (40% TSS reduction from no controls)
 Modeled with SLAMM

Agriculture
 NR 151 (P Index ≤ 6 lbs/acre)
 Modeled with SWAT



 Permits with numeric limitsPermits with numeric limits
 Baseline flow = permitted design flowBaseline flow = permitted design flow
 Baseline load = permitted concentration * Baseline load = permitted concentration * 

design flowdesign flow
 Permits without numeric limitsPermits without numeric limits

 Baseline load = measured concentration * flowBaseline load = measured concentration * flow

Point Sources with Individual WPDES PermitsPoint Sources with Individual WPDES Permits
(POTWs and Industrial Dischargers)(POTWs and Industrial Dischargers)



Allocation BaselineAllocation Baseline
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 Allowable loads for each reach will be divided Allowable loads for each reach will be divided 
proportionally according to the sourceproportionally according to the source’’s baseline s baseline 
load contributionload contribution

Allocation Approach and Baseline LoadsAllocation Approach and Baseline Loads



Seasonal Variation in LoadingsSeasonal Variation in Loadings
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Implementation ChallengesImplementation Challenges

 A few point sources that did not get allocations A few point sources that did not get allocations 
for phosphorus or TSS.  We are addressing this for phosphorus or TSS.  We are addressing this 
issue.  WLAs will be assigned to these facilities.issue.  WLAs will be assigned to these facilities.

 Allocations for impaired segments.  TMDL Allocations for impaired segments.  TMDL 
conducted in typical fashion but nutrient criteria conducted in typical fashion but nutrient criteria 
requires a modification to the process.requires a modification to the process.



Allocations for Impaired SegementsAllocations for Impaired Segements

Reach A
(100 ug/l)

Reach B
(100 ug/l)

Reach C
(100 ug/l)

Reach D
(WQC100 ug/l)

Reach E
(75 ug/l)

Reach F
(75 ug/l)

PS 1
TBEL:   1,000 ug/l
NR 217:  100 ug/l
TMDL:     650 ug/l

PS 2
TBEL:   1,000 ug/l
NR 217:   800 ug/l
TMDL:     600 ug/l

PS 3
TBEL:   1,000 ug/l
NR 217:     75 ug/l
TMDL:     400 ug/l

TMDL analysis 
conducted for 
impaired waters.

TMDL analysis 
conducted on a mass 
basis not a 
concentration basis.



QuestionsQuestions
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Allocation SchemesAllocation Schemes



EPA: Cost Optimization ModelEPA: Cost Optimization Model



Trading is a Potential ToolTrading is a Potential Tool

 Several options exist to meet TMDL allocations including:Several options exist to meet TMDL allocations including:
 Modifying wastewater treatment systems Modifying wastewater treatment systems 
 Modifying your production process to limit additives or raw Modifying your production process to limit additives or raw 

materialsmaterials
 TradingTrading

$110 / lb phosphorus removed $60 / lb phosphorus removed



Evaluation for Rivers and StreamsEvaluation for Rivers and Streams

Minimum data requirements for listing: Minimum data requirements for listing: 
 Phosphorus:Phosphorus:

•• 1 year, 6 samples May 1 year, 6 samples May –– October October 
 1 sample per month, preferably mid1 sample per month, preferably mid--monthmonth
 95% confidence interval, median values95% confidence interval, median values

 Biological data: Biological data: 
•• Macroinvertebrate surveysMacroinvertebrate surveys
•• Fish surveys Fish surveys 

 1 1 ““poorpoor”” condition score; IBI in recent 10condition score; IBI in recent 10--year periodyear period



Evaluation for Lakes Evaluation for Lakes 

Minimum data requirements for listing: Minimum data requirements for listing: 
 Phosphorus: Phosphorus: 

•• 2 years, 3 values/yr; Jun. 1 2 years, 3 values/yr; Jun. 1 –– Sept. 15Sept. 15
 Minimum 3 values, separated by 15 daysMinimum 3 values, separated by 15 days
 Surface samples, from top 2m, deep holeSurface samples, from top 2m, deep hole
 Station or whole lake average used Station or whole lake average used 

 Chlorophyll a:Chlorophyll a:
•• 6 sample min 6 sample min -- 2 years, 3 values/yr; Jul. 15 2 years, 3 values/yr; Jul. 15 –– Sept. Sept. 

15 15 
 Chlorophyll a threshold dependent on lake typeChlorophyll a threshold dependent on lake type
 2 years of exceedances needed to list lake2 years of exceedances needed to list lake



Listing Impaired WatersListing Impaired Waters

 Impaired Waters List updated every 2 yearsImpaired Waters List updated every 2 years

 Public comment period for ListPublic comment period for List

 WDNR submits list to U.S. EPA for approvalWDNR submits list to U.S. EPA for approval

 More information available on WDNR Website:More information available on WDNR Website:

http://dnr.wi.gov/org/water/wm/wqs/303d/303d.htmlhttp://dnr.wi.gov/org/water/wm/wqs/303d/303d.html



Summary of Proposed 2012 ListSummary of Proposed 2012 List

Phosphorus , 23%

Sediment (TSS), 
24%

Bacteria , 6%
PCBs , 11%

Mercury , 26%

Other , 10%

~ 40 proposed waters being listed for phosphorus in 2012


