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TMDL Terminology for MS4s:

• Discharged from urban model area with 
no stormwater controlsNo Controls

• Discharged from urban model area with 
existing stormwater controlsExisting Conditions

• Discharged from urban model area with 
stormwater controls that achieve the 
20% TSS reductions required by NR 151

Baseline Conditions



Expression of Allocations
• TMDL must express allocations by mass and on a daily basis 

(lbs/day) but can be implemented on different time scales.  

• Because of the baseline conditions and language in NR 151, 
allocations can be implemented using percent reduction 
approach.
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WiscLand

		VALUE		COUNT		CLASS		LEVEL1		LEVEL2		LEVEL3

		101		172661		URBAN/DEVELOPED: high intensity urban		100		101		0

		104		189757		URBAN/DEVELOPED: low intensity urban		100		104		0

		105		24017		URBAN/DEVELOPED: golf course		100		105		0

		112		53384		AGRICULTURE: primary row crops		110		111		112

		113		3239698		AGRICULTURE: corn		110		111		113

		118		1202868		AGRICULTURE: other row crops		110		111		118

		124		2087326		AGRICULTURE: forage crops		110		111		124

		150		1160079		GRASSLAND		150		150		0

		163		881		FOREST: red pine		160		161		163

		173		34591		FOREST: mixed/other coniferous		160		161		173

		177		93723		FOREST: oak		160		175		177

		187		624739		FOREST: mixed/other broad-leaved deciduous		160		175		187

		200		363883		OPEN WATER		200		200		0

		211		766781		WETLAND: emergent/wet meadow		210		211		0

		218		193741		WETLAND: lowland shrub: broad-leaved deciduous		210		217		218

		219		4804		WETLAND: lowland shrub: broad-leaved evergreen		210		217		219

		220		6188		WETLAND: lowland shrub: needle-leaved		210		217		220

		223		254215		FORESTED WETLAND: broad-leaved deciduous		210		222		223

		229		15581		FORESTED WETLAND: coniferous		210		222		229

		234		2830		FORESTED WETLAND: mixed deciduous/coniferous		210		222		234

		240		160793		BARREN		240		240		0

		250		5746		SHRUBLAND		250		250		0





LULC pie

		Level 1		Category		Cells		Percent

		110		Agriculture		6583276		62%

		210		Wetland		1244140		12%

		150		Grassland		1160079		11%

		160		Forest		753934		7%

		100		Urban		386435		4%

		200		Water		363883		3%

		240		Barren		160793		2%

		250		Shrubland		5746		0.1%
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Source pies

				Baseline				Allocation						30 percentile

				Total Phosphorus (lbs/year)		Total Suspended Solids (tons/year)		Total Phosphorus (lbs/year)		Total Suspended Solids (tons/year)				Total Phosphorus (lbs/year)		Total Suspended Solids (tons/year)

		NPS		1079006		168236								293652		42282

		Agriculture		1048799		165083		190845		34989		Agriculture and non-permitted urban		281951		40440

		Background		30207		3153		11695		1843		Background		11701		1842

		Urban (MS4)		50151		4948		37050		5540		Urban (MS4)		36925		3859

		Urban (non-permitted)		23172		2063		1679		151		General Permits		16846		1598

		General Permits		2317		206		181531		9105		WWTF		1685		160

		WWTF		415409		4447								415409		4447

		Total		1570055		179900		422801		51628				764516		52347

				1		1		0.5189		0.5357

				3.1416		3.1416		0.8460		0.9016

								0.2693		0.2870

								0.2693		0.2870

						BASELINE TP										ALLOCATION TP

						BASELINE TSS										ALLOCATION TSS
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monthly bars
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Background 1.9%



		



Background 1.9%



		Month		TP baseline load		TP loading capacity		TSS baseline load (tons)		TSS loading capacity (tons)

		Jan		36,447		28,733		1,134		4,186

		Feb		37,505		38,886		1,207		5,681

		Mar		75,691		45,690		6,283		7,828

		Apr		110,501		49,214		11,266		8,139

		May		130,359		57,031		14,585		9,606

		Jun		188,884		44,302		23,113		6,772

		Jul		75,428		37,281		5,601		5,224

		Aug		62,727		27,610		3,404		3,349

		Sep		60,736		26,046		2,723		2,592

		Oct		41,205		23,756		1,308		3,378

		Nov		59,986		22,685		4,225		4,041

		Dec		36,352		24,382		902		3,956
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Define an Equitable Baseline 
Condition

WPDES Permitted 
Point Sources Nonpoint Sources

Statewide 
Requirements

NR 217 
Technology 

Limits

Alternative limits

Existing NR 151 
requirements

Target Values for 
Water Quality

NR 151 
agricultural 
reductions

Permits
Alternative 

NR 151 
Performance 

Measures 
TMDL 

Allocations

(not to scale)



Development

Implementation

VS.

An unorthodox 
approach to 
comparing models

Differences In:
• Input Resolution
• Output Resolution
• Period of Record
• Inherent MOS
• Calibration
• Overall Purpose



Both models are “right” for 
their intended purpose.



Models are planning tools, 
first and foremost



Models provide “the answer” 
in the absence of huge 
amounts of resources.



Percent Reduction Framework

• Builds on the existing MS4 modeling

• EPA will allow a percent reduction approach 
because DNR has a defined no controls scenario 
and defined climate files used in NR 151.13.

• The use of a percent reduction framework allows 
both the MS4 and DNR the ability to implement 
the reductions without having to reallocate and 
track WLAs across reachsheds, MS4s, and other 
land uses. 



Percent Reduction Framework
• Percent reduction expressed based on regulatory 

requirements.

• For a TMDL that uses 20% reduction as the baseline 
loading condition (TMDLs approved after January 1, 
2012) the conversion to the NR 151.13 no-controls
modeling condition is: 

TSS Percent Reduction = 20 + (0.80 * % control in TMDL)
TP Percent Reduction =     + (0.89 * % control in TMDL)

• Relationship between TSS and TP set by TMDL 
modeling condition

11



Implementation of Percent 
Reduction Framework

• The percent reduction calculated to meet the TMDL 
is applied to the no controls load, which provides 
the mass that needs to be controlled by the MS4. 
This mass will be different from that stipulated by the 
TMDL WLA.



Implementation of Percent 
Reduction Framework

• For the MS4 area contained in each reachshed, the 
no controls load is calculated using SLAMM, P-8, or 
equivalent. 

• The MS4 area includes the entire acreage that the 
MS4 is responsible for; subtract areas not under the 
jurisdiction of the permittee. 

• As new MS4 area is added or subtracted, the same 
TMDL percent reduction is applied to these new 
areas. 



What you have now…

What you need…
New 

Development 
Areas

Contribution 
from each 
reachshed



MS4 Baseline Condition
• Input loading parameters for 

land cover classes were 
calibrated to SLAMM and 
then adjusted to match 
collected water quality data

• Factors adjusted to represent 
a 20 percent reduction in TSS 
and associated               
reductions for TP and fecal                           
coliform bacteria

Source: MMSD/CDM Smith



MS4 Baseline Condition
• Associated watershed scale relative pollutant 

removal rates assumed in model:

Pollutant Median removal 
relative to TSS

Percent removal 
relative to baseline

Total
Suspended 
Solids

1.000 20%

Total
Phosphorus 0.565 11.3%

Fecal Coliform 0.778 15.6%

Based on information on nine Midwestern studies summarized in Winer, R., 
2000, National Pollutant Removal Performance Database for Stormwater 
Treatment Practices, 2nd Edition (Center for Watershed Protection. Ellicott City, 
MD)



Compliance Points
• Unlike the requirements contained in NR 151.13, 

individual MS4s may be divided in multiple 
reachsheds. 

• Compliance with TMDL requirements will need to be 
achieved on a reach by reach basis. 

• Ultimately water quality standards must be met in-
stream at the compliance point for each reachshed.



Demonstrating Compliance
• Compliance is with water quality standards. 

• The TMDL reductions are the best estimate for 
meeting water quality standards and are 
modeled or simulated predictions.   

• Ambient stream monitoring will ultimately be 
required to de-list impaired waters and show 
compliance with the TMDL.

• Under a TMDL, EPA does not acknowledge the 
concept of maximum extent practicable as 
defined in s. NR 151.006, Wis. Adm. Code, but 
rather compliance schedules can be structured 
in SWMPs and permits to allow MS4s time to meet 
TMDL goals. 
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