
May 5, 2026 

Mr. Glenn Skuta 
Division Director, Watershed Division 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, Minnesota 55155-4194 

Dear Mr. Skuta: 

The U.S. Environmental Protection Agency completed its review of the revised Total Maximum Daily 
Load (TMDLs) for thirteen individual TMDL projects previously approved by EPA. These thirteen TMDL 
projects involved modifications to existing stormwater wasteload allocations and load allocations. The 
revisions to thirteen TMDL projects include: 

• Chisago Lakes Chain of Lakes Watershed TMDL (total phosphorus (TP) TMDL revisions);
• Elk River Watershed TMDL (bacteria and total suspended solids (TSS) TMDL revisions);
• Lake Pepin and Mississippi River Eutrophication TMDL (TP TMDL revisions);
• Lake St. Croix Nutrient TMDL (TP TMDL revisions);
• Mississippi River-St. Cloud River Watershed TMDL (TSS TMDL revisions);
• North Fork Crow and Lower Crow Bacteria, Turbidity, and Low Dissolved Oxygen TMDL (bacteria

and TSS TMDL revisions);
• North Fork River TMDL Bacteria, Nutrients and Turbidity (bacteria and TP TMDL revisions);
• North Fork Crow River Watershed TMDL (bacteria and TP TMDL revisions);
• Rum River Watershed TMDL (dissolved oxygen and TP TMDL revisions);
• South Fork Crow River Watershed TMDL (bacteria and TSS TMDL revisions);
• South Metro Mississippi TSS TMDL (TSS TMDL revisions);
• Sunrise River Watershed TMDL (TP TMDL revisions); and
• Typo and Martin Lakes TMDL (TP TMDL revisions).

The revised TMDLs meet the requirements of Section 303(d) of the Clean Water Act and EPA’s 
implementing regulations set forth at 40 C.F.R. Part 130. Therefore, EPA approves the revisions to 
Minnesota’s thirteen TMDLs. EPA describes Minnesota’s compliance with the statutory and regulatory 
requirements in the enclosed decision documents.  

Document Number: wq-iw8-52o
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EPA acknowledges Minnesota’s efforts in submitting these TMDLs and looks forward to future TMDL 
submissions by the State of Minnesota. If you have any questions, please contact Mr. David Werbach, 
at werbach.david@epa.gov or Mr. Paul Proto, at proto.paul@epa.gov.   

Sincerely, 
5/5/2026

X
Tera L. Fong
Director, Water Division
Signed by: TERA FONG

(Enclosures) 

mailto:werbach.david@epa.gov
mailto:proto.paul@epa.gov
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2026 South Fork Crow River Watershed Revised TMDL Decision Document 

TMDL:   Revisions to the Minnesota “South Fork Crow River Watershed Total Maximum Daily Load 
Study” 
Approval Date:  6/8/2026 (correction) 

Background   
On April 29, 2019, the United States Environmental Protection Agency approved the Total Maximum 
Daily Loads (TMDLs) for total phosphorus, E. coli, total suspended solids (TSS), and oxygen-demanding 
substances for waters in the South Fork Crow River Watershed (SFCRW) in the State of Minnesota.1  
For purposes of this Decision Document, the TMDLs approved on May 8, 2019, will be referred to as 
the “Original TMDL.” The Original TMDL addresses twenty three lakes and eight river segments for 
not meeting the aquatic recreation use or the aquatic life use water quality standards.  

On April 14, 2026, TMDL modifications were submitted by Minnesota to the EPA as described in its 
2026 Modification to South Fork Crow RiverWatershed Total Maximum Daily Report (i.e., the “2026 
Revised final TMDL document”). For the purposes of this Revised TMDL Decision Document, EPA is 
recognizing the proposed modifications to the original South Fork Crow River (-508) TSS and E coli 
TMDLs as the “2026 Modifications” (Table 1 of this Revised TMDL Decision Document).  

The Original TMDL was developed by the Minnesota Pollution Control Agency (MPCA) and 
established load allocations (LA) for nonpoint sources and wasteload allocations (WLA) to point 
sources. A margin of safety (MOS) was established for the Original TMDL.2   

The SFCRW TMDL is being revised to update the allocation process used by MPCA to develop the 
stormwater allocations regarding one new Municipal Separate Storm Sewer Systems (MS4) within the 
TMDL area (Table 2 of this Revised TMDL Decision Document). When the TMDLs were approved on 
April 29, 2019, any stormwater contribution from the new MS4 was considered unregulated 
stormwater and was covered under load allocation (LA) as it was not designated as an MS4. Because 
it has been determined by MPCA that the new MS4 will now be a regulated MS4 under the next MS4 
General Permit, a portion of LA is being reallocated to WLA for the MS4s. MPCA also determined that 
the existing WLAs for the current MS4 entities need to be revised based upon changes to the MS4 
jurisdictional boundaries, as well as updating the Industrial and Construction Stormwater WLAs.  

Table 1. Water bodies and impairments requiring modification. 
AUID Reach Name Impairment Baseline Year 

07010205-508 South Fork Crow River TSS 2007 
07010205-508 South Fork Crow River E. coli 2007 

1 South Fork Crow River Watershed TMDL Decision Document dated April 29, 2019. 
2 MPCA, South Fork Crow River Watershed Total Maximum Daily Load, 2019. 
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Table 2. Regulated MS4s and permit numbers within the TMDL subwatersheds. Additions underlined. 
Regulated MS4 MS4 Permit # TMDL subwatershed -508 

TSS E. coli

Corcoran City MS4 MS400081 X X 

Hutchinson City MS4 MS400248 X 

Independence City MS4 MS400095 X X 

Loretto City MS4 MS400030 X X 

Maple Plain City MS4 MS400103 X X 

Medina City MS4 MS400105 X X 

Minnetrista City MS4 MS400106 X X 

Willmar City MS4 MS400272 X 

Delano City MS4 MS400332* X X 
*proposed permit number

Figures 1-3 of the Revised final TMDL document are maps showing the areas in the TMDL watershed 
that are addressed by this TMDL Revision. Figures 1 and 2 of the Revised final TMDL document shows 
the location of the new Delano City MS4 boundaries in the SFCRW Segment-508 as well as the 
existing other MS4 boundaries. Figure 3 of the Revised TMDL Document shows the location of all the 
MS4 boundaries in the SFCRW.   

As a result of these revisions, the WLAs and LAs have been slightly revised to account for the updated 
areas. The overall Loading Capacity and Margin of Safety, as well as all other portions of the Original 
TMDL, remained unchanged and are still in effect.  

2026 Revisions to the SFCRW TMDL 
The EPA is approving the 2026 Revision to the SFCRW TMDL Summary Tables of the Original TMDL 
based on the information submitted by the State of Minnesota on April 14, 2026. MPCA provided TSS 
and E. coli WLAs for the new MS4 entity as well as the updated existing MS4 entities noted in Table 2 
of this Revised Decision Document. MPCA recalculated the WLAs and LA based upon the new areas 
addressed under the MS4 regulated areas. Tables 3-6 of this Decision Document contains the revised 
allocations for the SFCRW -508 segment.   

Expanding the jurisdictional area of lands under MS4 regulation or designating new MS4 
communities under stormwater regulations is beneficial to the water quality in surface waters of the 
SFCRW. Previously some of these non-MS4 areas were outside the boundaries of regulated MS4 
areas and any stormwater generated from these non-MS4 lands was considered as unregulated 
stormwater and part of the load allocation. 

Reasonable assurance that the WLAs set forth will be implemented is provided by regulatory 
actions. According to 40 CFR 122.44(d)(1)(vii)(B), NPDES permit effluent limits must be consistent 
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with assumptions and requirements of all WLAs in an approved TMDL. MPCA’s stormwater program 
and the NPDES permit program are some of the implementing programs for ensuring WLA are 
consistent with the TMDL. The NPDES program requires construction and industrial sites to create 
Stormwater Pollution Prevention Plans (SWPPPs) which summarize how stormwater will be 
minimized from construction and industrial sites. Under the MPCA’s Stormwater General Permit, 
managers of sites under construction or industrial stormwater permits must review the adequacy of 
local SWPPPs to ensure that each plan meets WLA set in the SFCRW TMDLs. In the event that the 
SWPPP does not meet the WLA, the SWPPP will need to be modified. This applies to sites under the 
MPCA’s General Stormwater Permit for Construction Activity (MNR100001) and its NPDES/SDS 
Industrial Stormwater Multi-Sector General Permit (MNR050000) or NPDES/SDS General Permit for 
Construction Sand & Gravel, Rock Quarrying and Hot Mix Asphalt Production facilities 
(MNG490000). 

MPCA is responsible for applying federal and state regulations to protect and enhance water 
quality within the TMDL study area. MPCA oversees all regulated MS4 entities in stormwater 
management accounting activities. MS4 permits require permittees to implement best 
management practices (BMPs) to reduce pollutants in stormwater runoff to the Maximum Extent 
Practicable (MEP). 

New MS4 entities are required to submit a SWPPP that describes how the MS4 will manage 
stormwater in their regulated area when applying for their MS4 permit. The SWPPP needs to 
demonstrate how any applicable WLA will be pursued. Delano City MS4 will be required to submit a 
SWPPP when they apply for permit coverage (expected in 2027). Current MS4 permittees will be 
required to submit updated SWPPPs when they apply for permit coverage under the reissued MS4 
General Permit (expected in 2026). 

All regulated MS4 communities are required to satisfy the requirements of the MS4 general permit 
which requires the permittee to develop a SWPPP which addresses all permit requirements, 
including the following six minimum control measures: 

• Public education and outreach;
• Public participation;
• Illicit Discharge Detection and Elimination (IDDE) Program;
• Construction-site runoff controls;
• Post-construction runoff controls; and
• Pollution prevention and municipal good housekeeping measures.

MPCA requires MS4 applicants to submit their application materials and SWPPP documentation to 
MPCA for review. Prior to extension of coverage under the general permit, all application materials 
are placed on 30-day public notice by the MPCA, to ensure adequate opportunity for the public to 
comment on each permittee’s stormwater management program. Upon extension of coverage by 
the MPCA, the permittees are to implement the activities described within their SWPPP, and submit 
annual reports to MPCA by June 30 of each year. These reports document the implementation 
activities which have been completed within the previous year, analyze implementation activities 
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already undertaken, and outline any changes within the SWPPP from the previous year. 

The EPA Assessment:  
The EPA finds the State’s calculation of new WLAs and adjusted WLA/LA for the one waterbody in the 
SFCRW as noted below to be reasonable and appropriate. MPCA provided the basis for their 
calculations, as well as additional reasonable assurance to account for the shift of loads from LA to 
WLA.   

Public Participation for the 2026 Revisions 
MPCA put the revised SFCRW TMDL on public notice from January 5, 2026 to February 4, 2026, to 
seek comments on the revision to the TMDL. The draft document was posted at: 
http://www.pca.state.mn.us/water/tmdl. MPCA did not receive any public comments on the 
proposed revisions. 

The EPA Assessment:  
The EPA reviewed the public participation information submitted by the State, and also reviewed 
information made available by MPCA to the EPA to the public for review and comment, and the 
MPCA’s announcement of the public comment period. The EPA finds that the State of Minnesota’s 
public participation processes for the 2026 Revisions to the SFCRW TMDL were appropriate and that 
MPCA provided the general public with reasonable opportunity to review and comment on the 
proposed revisions to the TMDL. 

Conclusion 
The EPA has completed a full review of the information provided by MPCA on April 14, 2026, and 
other appropriate supporting information. The EPA finds that pursuant to Section 303(d) of the Clean 
Water Act (CWA), 33 U.S.C. Section 1313(d), and the EPA’s implementing regulations at 40 C.F.R. Part 
130, the 2024 Revisions satisfy the elements of an approvable revised TMDL. This approval addresses 
changes to the TSS and E. coli TMDLs for the SFCRW segment -508 (Table 1 of this revised TMDL 
Decision Document). No other elements or documentation relating to the original or subsequent 
approvals of this TMDL are being revised.  

The EPA’s approval of this TMDL extends to the water bodies which are identified above with the 
exception of any portions of the water bodies that are within Indian Country, as defined in 18 U.S.C. 
Section 1151, and as further discussed in our Decision Document. The EPA is taking no action to 
approve or disapprove TMDLs for those waters at this time. The EPA, or eligible Indian Tribes, as 
appropriate, will retain responsibilities under the CWA Section 303(d) for those waters. 

http://www.pca.state.mn.us/water/tmdl


 

South Fork Crow River Watershed TMDL, Minnesota 
Revised TMDL Final Decision Document, May 2026 

5 

South Fork Crow River -508 TSS TMDL: 
 

Table 3 (Modified Table 4-2): Wasteload allocations for all MS4 communities that contribute directly to 
impaired reaches (modifications highlighted in yellow). 
 
 
 
 

 
Reach 

 
 
 
 

 
MS4 

 
 
 
 

 
Permit # 

 
 
 
 

Area 
(acres) 

 
 
 
 

South Fork Crow River 
(07010205-508) 

Corcoran City MS4 MS400081 164 
Independence City 

MS4 MS400095 17,981 

Loretto City MS4 MS400030 68 

Maple Plain City MS4 MS400103 485 

Medina City MS4 MS400105 4,397 

Minnetrista City MS4 MS400106 7,093 

Delano City MS4 TBD 2,602 

 
Table 4 Modified table 4-7): South Fork Crow (07010205-508) TMDL TSS allocations (modifications highlighted in 
yellow). 
 Flow Zone 

Very High High Mid Low Very Low 

TSS Load (tons/day) 
 
 
 

Wasteload 

Total WLA 12.8 5.4 2.1 1.1 0.8 

Permitted Wastewater 
Dischargers 0.8 0.8 0.8 0.8 0.8 

MS4 Communities 11.1 4.3 1.3 0.3 <0.1 

Industrial & Construction 
Stormwater 0.9 0.3 <0.1 <0.1 <0.1 

 

 
Load 

Total LA 426.6 120.6 35.9 10.0 2.4 

Upstream Boundary 
Condition (Reaches 501 & 
512) 

 
394.0 

 
107.6 

 
31.9 

 
8.8 

 
2.3 

Reach 508 Watershed 
Nonpoint Source 32.6 13.0 4.0 1.2 0.1 

MOS 5.1 2.1 0.7 0.3 0.1 

TOTAL LOAD (TMDL) 444.5 128.1 38.7 11.4 3.3 
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South Fork Crow River reach-508 E. coli TMDL: 
 
 

Table 5 (Modified Table 4-13):  Summary of permitted MS4s in the bacteria impaired reach watershed 
(modifications highlighted in yellow). 

TMDL 
Reach MS4 Permit # 

Area within watershed 
(acres) 

Percent of 
Watershed 

508 Corcoran City MS4 MS400081 164 0.03% 
508 Hutchinson City MS4 MS400248 5,627 1.02% 
508 Independence City MS4 MS400095 17,981 3.26% 
508 Loretto City MS4 MS400030 68 0.01% 
508 Maple Plain City MS4 MS400103 485 0.09% 
508 Medina City MS4 MS400105 4,397 0.80% 
508 Minnetrista City MS4 MS400106 7,093 1.29% 
508 Willmar City MS4 MS400272 2,862 0.52% 
508 Delano City MS4 TBD 2602 0.47% 
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Table 6 (Modified Table 4-14):  South Fork Crow River -508 E. coli TMDL (modifications highlighted in yellow). 

 Flow Regime* 

Very High High Mid Low Very Low 

E. coli in billions of cfu/day 
 
 
 
 
 
 

 
Wasteload 

Total WLA 652.30 224.50 109.86 76.97 ** 
Corcoran City MS4 2.343 0.64 0.186 0.05 ** 
Hutchinson City MS4 80.31 21.99 6.365 1.882 ** 
Independence City MS4 256.615 70.27 20.34 6.01 ** 
Loretto City MS4 0.98 0.27 0.08 0.02 ** 
Maple Plain City MS4 6.92 1.90 0.55 0.162 ** 
Medina City MS4 62.75 17.18 4.97 1.47 ** 
Minnetrista City MS4 101.23 27.72 8.02 2.372 ** 
Willmar City MS4 40.85 11.19 3.24 0.96 ** 

Delano City MS4 37.13 10.17 2.94 0.87 ** 
NPDES Wastewater 
Dischargers# 63.17 63.17 63.17 63.17 ** 

 
Load 

Total LA 7,334.90 1962.62 522.96 110.33 ** 
Buffalo Creek Boundary 
Condition (Reach 501) 3909.08 965.92 275.03 70.19 ** 

Watershed LA 3,425.82 996.70 247.93 40.14 ** 

MOS 420.38 115.11 33.31 9.86 2.84 

TOTAL LOAD (TMDL) 8407.58 2302.23 666.13 197.16 56.89 
* HSPF simulated flow was used to develop the flow regimes and loading capacities for this reach 
** The WLA for the permitted wastewater dischargers (Table 4-1) are based on facility design flow. The WLA exceeded 
the dry flow regimes total daily loading capacity and is denoted in the table by “**”. For this flow regime, the WLA and 
LAs are determined by the following formula:  
Allocation = (flow contribution from a given source) X (E. coli concentration limit or standard) 

 
# - EPA note- name change only from the Original TMDL 
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Attachments 

Attachment 1: The EPA’s May 8, 2019, approval of the South Fork Crow River Watershed TMDL 
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South Fork Crow River Watershed  

Total Maximum Daily Load Report  
EPA Review and Decision 

 
Section 303(d) of the Clean Water Act (CWA) and EPA’s implementing regulations at 40 
C.F.R.  Part 130 describe the statutory and regulatory requirements for approvable TMDLs. 
Additional information is generally necessary for EPA to determine if a submitted TMDL fulfills the 
legal requirements for approval under Section 303(d) and EPA regulations, and should be included 
in the submittal package.  Use of the verb “must” below denotes information that is required to be 
submitted because it relates to elements of the TMDL required by the CWA and by regulation.  Use 
of the term “should” below denotes information that is generally necessary for EPA to determine if a 
submitted TMDL is approvable.  These TMDL review guidelines are not themselves regulations. 
They are an attempt to summarize and provide guidance regarding currently effective statutory and 
regulatory requirements relating to TMDLs. Any differences between these guidelines and EPA’s 
TMDL regulations should be resolved in favor of the regulations themselves.   
 
This is a final decision on EPAs review and approval of the TMDL Document titled: 
 

South Fork Crow River Watershed Total Maximum Daily Load Report 
October 2018 

 
Each section begins with an introductory summary of what is expected in the TMDL based on EPA 
guidance, followed by a comments section that documents information in support of EPA’s approval 
decision. 
 

 
 

Section 1. Identification of Waterbody, Pollutant of Concern, 
Pollutant Sources, and Priority Ranking 

 
The TMDL submittal should identify the waterbody as it appears on the State’s/Tribe’s 
303(d) list.  The waterbody should be identified/georeferenced using the National Hydrography 
Dataset (NHD), and the TMDL should clearly identify the pollutant for which the TMDL is being 
established. In addition, the TMDL should identify the priority ranking of the waterbody and specify 
the link between the pollutant of concern and the water quality standard (see Section 2 below). 
The TMDL submittal should include an identification of the point and nonpoint sources of the 
pollutant of concern, including location of the source(s) and the quantity of the loading, e.g., lbs/per 
day. The TMDL should provide the identification numbers of the NPDES permits within the 
waterbody. Where it is possible to separate natural background from nonpoint sources, the TMDL 
should include a description of the natural background.  This information is necessary for EPA’s 
review of the load and wasteload allocations, which are required by regulation. 
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The TMDL submittal should also contain a description of any important assumptions made in 
developing the TMDL, such as: 
 
(1) The spatial extent of the watershed in which the impaired waterbody is located; 
(2) The assumed distribution of land use in the watershed (e.g., urban, forested, agriculture); (3) 
population characteristics, wildlife resources, and other relevant information affecting the 
characterization of the pollutant of concern and its allocation to sources; 
(4) Present and future growth trends, if taken into consideration in preparing the TMDL (e.g., the 
TMDL could include the design capacity of a wastewater treatment facility); and  
(5) An explanation and analytical basis for expressing the TMDL through surrogate measures, if 
applicable.  Surrogate measures are parameters such as percent fines and turbidity for sediment 
impairments; chlorophyll a and phosphorus loadings for excess algae; length of riparian buffer; or 
number of acres of best management practices. 

 
Section 1 Review Comments: 
 

 
 
The waterbodies are identified as they appear on the 303(d) list. 
 

A comparison of Tables 1-1 and 1-2 of the TMDL document to the information found in the 
2018 Minnesota (MN) 303(d) list and summarized in Review Tables 1 and 2 of this decision 
document show that the waterbodies subject to approval in this document are currently listed on 
the MN 2018 303(d) list. However, in reviewing Table 1-1 it should be noted that the 
waterbodies appear as they did on the MN 303(d) list at the time TMDL development was 
initiated, prior to the 2016 303(d) list.  The following changes occurred in the listing subsequent 
to the 2014 303(d) listing and impact EPA’s approval in the following way. 
 

Reach assessment unit ID 07010205-501 was changed to ID 07010205-638 on the 2016 MN 303(d) list. 

EPA confirmed with the State the boundaries of the new assessment unit 07010205-638 are the 
same as the old assessment unit ID 07010205-501.1 The dissolved oxygen TMDL approval for 
the old assessment unit 501 will apply to the new assessment unit 638.  
 

Reach assessment unit ID 07010205-540 was split and renumbered to ID 07010205-658 and 07010205-659 
on the 2016 MN 303(d) list. 

EPA confirmed with the State that the boundaries of the new assessment unit IDs 07010205-
658 and 659 are within the boundaries of the old assessment unit ID 07010205-540.1 The 
TMDL approval for the old assessment unit 540 will apply to the new assessment units 658 and 
659.   
 

                                                           
1 Email communication between Jim Ruppel of EPA Region 5 and Scott Lucas of the Minnesota Pollution Control 
Agency, May 10th, 2019.  
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Reach assessment units ID 07010205-501(now 638) and ID 07010205-510 are no longer listed as impaired 
for Turbidity on the 2016 MN 303(d) list. 

While the development of TMDLs for these reaches will provide useful information to the State 
for water quality management purposes, federal statutes only require EPA review and approval 
of TMDLs for waterbody pollutant combinations that address impairments on the current 
303(d) list.  EPA’s review and approval does not apply to the TSS/Turbidity waterbody 
pollutant combination for reach assessment unit ID 07010205-501(now 638), or to the 
TSS/Turbidity waterbody pollutant combination for reach assessment unit ID 07010205-510.  
EPA is taking no action (neither approval nor disapproval) on these waterbody pollutant 
combinations.  

 

 

Review Table 1 Summary of Stream Impairments Addressed. 

 Reach Name AUID6   
07010205- 

2018 
303d 

Match 

Impairment Pollutant of 
Concern 

WQ Target 

Judicial Ditch 15 513 Y E. coli E. coli 126 cfu /100 ml 
Buffalo Creek 638(3) Y DO  O2 

demand(1) 
5 mg/l 

Buffalo Creek 638(2) N TSS/Turbidity TSS 65 mg/l 

South Fork Crow River 658(4)  Y TSS/Turbidity TSS 65 mg/l 
South Fork Crow River 659(4) Y TSS/Turbidity TSS 65 mg/l 
South Fork Crow River 510(2) N TSS/Turbidity TSS 65 mg/l 
South Fork Crow River 511 Y TSS/Turbidity TSS 65 mg/l 
South Fork Crow River 508 Y Fecal coliform E. coli 126 cfu /100 ml 
South Fork Crow River 508 Y TSS/Turbidity TSS 65 mg/l 

Excerpted from the TMDL document. 



TMDL: South Fork Crow River TMDL, Final Review and Decision, Central MN 
Date: April 29th, 2019 

 

 
Page 4 of 70 Pages Draft South Fork Crow River Review Section 1 

1) Oxygen demand accounts for the combination of SOD, NOD, and BOD as discussed in Section 3.6.2. and reflected in the 
TMDL document in Table 4-10. Buffalo Creek Dissolved Oxygen Total Maximum Daily Load. 

2) TMDL approval decisions in this document do not apply to these waterbody pollutant combinations as they are not 
currently listed as impaired on a EPA approved 303(d) list. 

3) Previously listed as segment 501 prior to 2016 303(d) list. 
4) Previously listed as segment 540 prior to 2016 303(d) list. 

 

 

 

 

 

 

Excerpted from the TMDL document  
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The TMDL clearly identifies the pollutant(s) for which the TMDL is being established.  
 

Turbidity/Total Suspended Solids 
Section 2.1 of the TMDL document identifies Total Suspended Solids (TSS) as the pollutant of 
concern for the assessment units impaired by TSS/Turbidity.  
 

Dissolved Oxygen / Organic Matter / Biological Oxygen Demand 
Sections 2.2 and 3.6.2 discuss biochemical oxygen demand as the pollutant of concern  for the 
segment  of Buffalo Creek listed as impaired for low dissolved oxygen.  

 

Review Table 2, Lake impairments, POC, and WQ Targets.

Lake Name Lake ID Impairment
Matches 

2018 
303d list

Pollutant 
of 

Concern
Depth1 Ecoregion1 TP Target1

µg/l
 TMDL2 (Tables in 

Appendix A)

Bear 43-0076 Nutrients Y P Shallow NCHF 60 4-34
Belle 47-0049 Nutrients Y P Deep NCHF 40 4-32
Big Kandiyohi 34-0086 Nutrients Y P Shallow WCBP 90 4-19
Boon 65-0013 Nutrients Y P Shallow WCBP 90 4-35
Cedar 43-0115 Nutrients Y P Shallow NCHF 60 4-27
Goose 47-0127 Nutrients Y P Shallow WCBP 90 4-29
Green Leaf 47-0062 Nutrients Y P Shallow NCHF 60 4-28
Hoff 47-0106 Nutrients Y P Shallow WCBP 90 4-30
Johnson 34-0012 Nutrients Y P Shallow WCBP 90 4-20
Kasota 34-0105 Nutrients Y P Shallow WCBP 90 4-21
Lillian 34-0072 Nutrients Y P Shallow WCBP 90 4-22
Little Kandiyohi 34-0096 Nutrients Y P Shallow WCBP 90 4-23
Marion 43-0084 Nutrients Y P Shallow WCBP 90 4-18
Minnetaga 34-0076 Nutrients Y P Shallow WCBP 60 4-24
Mud 10-0094 Nutrients Y P Shallow NCHF 60 4-38
Preston 65-0002 Nutrients Y P Shallow WCBP 90 4-17
Rice 86-0032 Nutrients Y P Shallow NCHF 60 4-39
Silver 43-0034 Nutrients Y P Shallow WCBP 90 4-36
Star 47-0129 Nutrients Y P Shallow NCHF 60 4-31
Thompson 47-0159 Nutrients Y P Shallow WCBP 90 4-25
Wakanda 34-0169 Nutrients Y P Shallow WCBP 90 4-26
Willie 47-0061 Nutrients Y P Shallow NCHF 60 4-33
Winsted 43-0012 Nutrients Y P Shallow NCHF 60 4-37

1)       Under Minn. R. 7050.0150 and 7050.0222, subp. 4, the lakes addressed in this study are shallow and deep lakes located within the North Central 
Hardwood Forest (NCHF) and the Western Cornbelt Plain (WCBP) Ecoregions with numeric targets listed in Table 2-1 of the TMDL document, excerpted 
below. 

2)       TMDL loading capacities, LAs, WLAs, and MOS are presented in the TMDL document for each of the lakes in the table.
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Bacteria/Fecal Coliform/E.coli 
Section 2.3 of the TMDL document identifies E. coli as the pollutant of concern for the 
waterbodies listed as impaired for bacteria.  
 

Total Phosphorus 
Section 2.4 of the TMDL document identifies total phosphorus (P) as the primary pollutant of 
concern for all of the lakes listed as impaired for nutrients.  Chlorophyll-a and Secchi Disk 
Transparency are identified as secondary response variables that are expected to meet water 
quality standards once Total Phosphorus water quality standards are achieved.   

 

The TMDL identifies the priority ranking of the waterbody 
 
Table 1-1 and 1-2 of the TMDL document provide the Target Start and Completion date for 
each of the waterbody pollutant combinations.  

 
The link between the pollutant of concern (POC) and the water quality standard is specified. 

 
TSS/Turbidity 
TSS is identified as the pollutant of concern  for the 4 river segments, and the MN state water 
quality standard of 65 mg/l is specified as the target.  Section 2.1 of the TMDL document 
provides additional detail regarding water quality standards applicable to total suspended solids. 
 

The results of the TSS criteria development were published by the MPCA in 2011, and 
proposed a 65 mg/L TSS standard for Class 2B waters in the Southern River Nutrient 
Region that may not be exceeded more than 10% of the time over a multi-year data 
window (MPCA 2011). The assessment season is identified as April through September.  
[Excerpted from the TMDL document] 
 

 
Organic Matter, Biochemical Oxygen Demand and Dissolved Oxygen Levels 
 
Section 3.6.2 of the TMDL document provides a discussion of the link between the 
decomposition of organic matter, the resulting biochemical oxygen demand, and dissolved 
oxygen levels. 

 

The water quality target for Buffalo Creek is the DO criteria. The pollutants of concern 
are constituents that reduce or lead to the reduction of DO in the listed reach. The 
decomposition of organic matter such as proteins, human and animal waste, and dead 
plant matter, and the oxidation of inorganic ammonia, consume oxygen. Phosphorus, 
and, in some cases, nitrogen, can be a limiting nutrient to the production of algae and 
aquatic macrophytes, which die, decompose, and use oxygen in the water. One of the 
required elements of a TMDL is the identification of the pollutants of concern. The 
pollutant of concern for this TMDL is organic matter, which is measured as biochemical 
oxygen demand (BOD). While nutrients such as phosphorus and nitrogen may contribute 
to the growth of organic matter within the reach (i.e., algae) and inputs from the 
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watershed (i.e., ammonia and organic-nitrogen), this TMDL is written for oxygen 
demanding substances. It is assumed that future TMDL efforts will establish appropriate 
phosphorus and/or nitrogen loading capacities for this reach to meet Minnesota’s River 
Nutrient Eutrophication Criteria and State nitrogen standards when they are developed.  
[Excerpted from the TMDL document] 

 

Bacteria / Fecal Coliform / E. coli 
 
The MN WQS for E. coli E. coli of 126 colony forming units / 100 ml is identified and utilized 
for both the E. coli impaired segment (Judicial Ditch 15) and South Fork Crow River segment 
508.  The state noted that segment 508 was originally listed as impaired for fecal coliform, but 
the WQS was revised in 2008 to E. coli.  The rationale for using E. coli as a substitute target for 
Fecal Coliform is provided in Section 2.3 of the TMDL document.  
 

With the revisions of Minnesota’s water quality rules in 2008, the state changed to an E. 
coli standard because it is a superior potential illness indicator and costs for lab analysis 
are less (MPCA 2007). The revised standards now state: “E. coli concentrations are not 
to exceed 126 colony forming units per 100 milliliters (cfu/100 ml) as a geometric mean 
of not less than five samples representative of conditions within any calendar month, nor 
shall more than 10% of all samples taken during any calendar month individually exceed 
1,260 cfu/100 ml. The standard applies only between April 1 and October 31.” The E. coli 
concentration standard of 126 cfu/100 ml was considered reasonably equivalent to the 
fecal coliform standard of 200 cfu/100 ml from a public health protection standpoint. The 
SONAR (Statement of Need and Reasonableness) section that supports this rationale uses 
a log plot that shows a good 18 relationship between these two parameters. The following 
regression equation was deemed reasonable to convert fecal coliform data to E. coli 
equivalents: E coli concentration (equivalents) = 1.80 x (Fecal Coliform 
Concentration)0.81   

[Excerpted from the TMDL document] 
 

Nutrients / Total Phosphorus / Chlorophyll A / Secchi Disk  
 
The POC for the lakes impaired by nutrients is identified as P.  Section 2.4 of the TMDL 
document discusses the link between Total Phosphorus and the response variables of 
Chlorophyll A and Secchi depth.  
 

In addition to meeting phosphorus limits, Chlorophyll-a (Chl-a) and Secchi depth 
standards must also be met for the resource to be considered “fully supporting” its 
designated use. In developing the nutrient standards for Minnesota lakes (Minn. R. ch. 
7050), the MPCA evaluated data from a large cross-section of lakes within each of the 
state’s ecoregions (MPCA 2005). Clear relationships were established between the 
causal factor TP and the response variables Chl-a and Secchi disk. Based on these 
relationships, it is expected that by meeting the phosphorus targets, the Chl-a and Secchi 
standards will likewise be met.   
[Excerpted from the TMDL document] 
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The location and quantity of point and non-point sources are identified. 
 
Section 3.6 of the TMDL document provides a summary of the sources of pollutants to the 
impaired waterbodies.  
 

TSS Sources 
TSS sources are discussed in Section 3.6.1 of the TMDL document:   
 

The HSPF model was used to determine the contribution of TSS from identified sources 
in the South Fork Crow River Watershed. Source assessment modeling results were 
summarized using the following categories: bed/bank, cropland, pasture/rangeland, 
urban, and other. The “other” category includes point sources, feedlots, forest, septic, 
and wetland; it makes up less than 2% of overall sources for all impaired reaches. Pie 
charts, shown in Figure 3-9, were produced at each of the five TMDL endpoints to show 
the relative contribution of each source.   
[Excerpted from the TMDL document] 
 
 

 
NPDES permitted wastewater treatment plants (WWTPs) are identified, including permit 
numbers in Table 4-1 of the document and municipal separate storm sewer systems (MS4) 
permitted facilities are identified in Table 4-2. Wasteload allocations for individual permit 
holders are provided in Table 4-1.   

Excerpted from the TMDL document  
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Excerpted and recombined from the TMDL document  

Excerpted from the TMDL document  
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Construction and industrial stormwater sources are discussed in Section 4.7.3.3 of the TMDL 
document.  General permit numbers are included. 
 

State's NPDES/SDS General Stormwater Permit for Construction Activity 
(MNR100001)…. Industrial Stormwater Multi-Sector General Permit (MNR050000)…. 
Sand and Gravel, Rock Quarrying and Hot Mix Asphalt Production facilities 
(MNG490000). 
[Excerpted from the TMDL document] 

 
Dissolved Oxygen Demand Sources: 

A discussion of contributing sources of pollutants and the factors that influence the rate at 
which they generate demand for dissolved oxygen is provided in Section 3.6.2 of the TMDL 
document.  The pollutants that generate the biochemical oxygen demand for the segment of 
Buffalo Creek impaired by low oxygen levels are further categorized as;  

CBOD - carbonaceous biological oxygen demand, 
SOD – Sediment Oxygen Demand from decomposing organic matter, & 
NBOD – the oxidation of inorganic ammonia. 

 
For the South Branch Crow River Low DO TMDL, it has been determined that SOD, 
CBOD, and NBOD are the significant sources contributing to the low DO impairment.  
[Excerpted from the TMDL document] 

 
The current oxygen demands (SOD, BOD, and NOD) were calculated within the HSPF 
model.  
[Excerpted from the TMDL document] 

 
Source assessment modeling results were summarized using the following categories: 
cropland, point sources, urban, pasture/rangeland, septic, and other. The “other” 
category includes feedlot, forest, groundwater, and wetland. The “other” category makes 
up less than 1% of overall sources of TKN and BOD for all impaired reaches. Pie charts, 
shown in Figure 3-17, were produced at the Buffalo Creek TMDL endpoint for each 
source. Cropland was the dominant source of both TKN and BOD, as it contributed to 
approximately 93% of the load of each. All other sources accounted for less than 3% of 
the total load individually. It is important to note that because much of the feedlot 
manure is spread on local cropland, feedlot loads in the HSPF model application source 
pie-charts are accounted for in the cropland category as opposed to the feedlot category. 
The HSPF model was used to determine the contribution of oxygen demanding 
substances from identified sources in the South Fork Crow River Watershed.   
[Excerpted from the TMDL document] 

 
In addition to oxygen demanding substances, sources of low oxygen content (anoxic) 
water, such as groundwater and water draining from wetlands, can also reduce the DO 
concentration of a stream reach. This source could be classified as background. 
[Excerpted from the TMDL document] 

 
Additional discussion relating oxygen demand to land use is summarized in Figure 3-17 of the 
TMDL document.  
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NPDES WWTP Sources of DO Demand  
NPDES WWTP sources of DO demand are discussed in Section 4.8 of the TMDL document. 
Nine NPDES wastewater sources are identified, in Tables 4-8 and 4-9 of the TMDL document, 
including their permit numbers.  The combined converted CBODu and Ammonia NOD load 
assumptions are later assigned as waste load allocations in Table 4-10.  
 

Excerpted from the TMDL document 1 
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There are nine NPDES wastewater dischargers throughout the Buffalo Creek DO 
impaired reach, five of which are WWTPs and four of which are more industrial in 
nature. The WWTPs have permitted CBOD5 effluent limits, which were used for the 
CBOD5 concentration assumptions.   
[Excerpted from the TMDL document] 

 
The CBOD5 and ammonia load assumptions were calculated as the product of the 
facility design flows or maximum permitted flow rates, the effluent concentration 
assumptions in Tables 4-8 for CBOD5 and 4-9 for ammonia, and a unit conversion 
factor.   
[Excerpted from the TMDL document] 

 
 

Excerpted from the TMDL document 

Excerpted from the TMDL document  
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BOD consists of carbonaceous (CBODu) and nitrogenous (NOD) components. The 
permitted CBODu load assumptions from Table 4-8, the ammonia load assumptions from 
Table 4-9, and the design flows were input into the HSPF model as constant loads in 
place of their observed data.   
[Excerpted from the TMDL document] 
 

NPDES MS4s Sources of DO Demand 
The Glencoe City MS4 (MS400252) is identified as the only MS4 in the Buffalo Creek 
watershed.  A discussion of the contribution of oxygen demanding pollutants is provided is 
Section 4.8.2.2 of the TMDL document. 
 

There is only one MS4, Glencoe City MS4 (MS400252), with a municipal boundary 
located above the Buffalo Creek outlet. The percent flow volume that the Glencoe City 
MS4 was contributing above the endpoint of the reach was calculated to be 2.1% using 
HSPF. The percent flow volume contributing was then multiplied by the loading capacity 
after the MOS and NPDES portion of the WLAs were subtracted.   
[Excerpted from the TMDL document] 

 
Construction and Industrial Stormwater Sources of DO Demand 

Construction and industrial stormwater sources are discussed in Section 4.8.2.3 of the TMDL 
document.  General permit numbers are included. 
 

State's NPDES/SDS General Stormwater Permit for Construction Activity 
(MNR100001)…. Industrial Stormwater Multi-Sector General Permit (MNR050000)…. 
Sand and Gravel, Rock Quarrying and Hot Mix Asphalt Production facilities 
(MNG490000). 
[Excerpted from the TMDL document] 

 
Bacteria Sources: 
 
A general discussion of potential sources of bacteria are identified in Section 3.6.3 of the 
TMDL document.  The potential sources identified include industrial waste water, municipal 
wastewater, municipal stormwater runoff, permitted feedlots, runoff from homes and pastures, 
pet waste, and failing septic systems.   
 

Watershed Sources of Bacteria 
Potential watershed sources identified include 15 NPDES permitted concentrated animal 
feeding operations (CAFOs), non-NPDES registered feedlot operations, pet waste, livestock 
pastures, and failing septic systems or subsurface sewage treatment systems (SSTS). Tables 3-9 
and 3-10 of the TMDL document presents the results of a bacteria accounting exercise for 
watershed sources.  
 

A bacteria accounting exercise was performed to estimate the total amount of bacteria 
produced within the direct drainage area of each impaired reach. The accounting 
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exercise uses available livestock, geographic information systems (GIS), human and pet 
populations, wildlife population, septic data and literature rates from various 
studies/sources to estimate bacteria production in each watershed. The purpose of this 
exercise was to compare the number of bacteria generated by each source to aid in 
focusing implementation activities. A similar inventory was conducted as part of the 
Buffalo Creek Bacteria TMDL (Wenck Associates 2013) and therefore the inventory for 
reach 508 does not include this portion of the watershed. The source inventory for reach 
508 also does not include the Headwaters, Hutchinson, and Lester Prairie South Fork 
Crow River Major subwatersheds since there are currently no bacteria impairments in 
these subwatersheds. Tables 3-9 and 3-10 below provide a general source assessment 
summary for each reach based on the watershed bacteria accounting exercise.   
[Excerpted from the TMDL document] 

 

 

Excerpted from the TMDL document  
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WWTP Sources 

NPDES permitted WWTP are identified in Table 4-12 of the TMDL document  
 

There are 13 active permitted NPDES surface wastewater dischargers in the impaired 
reach watersheds that will require E. coli allocations (Table 4-12, Figure 1-1) 

Excerpted from the TMDL document  
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MS4 Sources 
Table 4-13 of the TMDL document provides a listing of the MS4s present in reach 508 of the 
South Fork Crow River Watershed, including permit numbers.  No MS4s are identified as 
contributing bacteria loads to the Judicial Ditch 15 stream segment.  

 

There are eight MS4s that are completely within or have a portion of their municipal 
boundary in the impaired reach watersheds (Table 4-13; Figure 1-1) and are therefore 
assigned WLAs.   
[Excerpted from the TMDL document] 
 

Excerpted from the TMDL document  
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Construction and Industrial Stormwater Sources of Bacteria 

Construction and industrial stormwater are not identified as sources of bacteria. 
 

Phosphorus Sources 
 
Section 3.6.4 of the TMDL document discusses potential sources of P to the impaired lakes.  
Additional details of how sources were quantified are provided in Section 4.6 of the TMDL 
document.  NPDES permitted potential sources of P are discussed in Section 4.10 of the TMDL 
document and shown in Table 3-11. 
 

WWTP  
No NPDES permitted municipal or industrial waste water dischargers  are identified as 
contributing P to the impaired lakes. 

There is currently no permitted wastewater dischargers located in the impaired lake 
watersheds.   
[Excerpted from the TMDL document] 

 
MS4s  

There are four MS4s that are completely within or have a portion of their municipal 
boundary in at least one of the impaired lake watersheds (Table 4-16).   
[Excerpted from the TMDL document] 

Excerpted from the TMDL document  

Excerpted from the TMDL document  
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Construction and Industrial Stormwater 
Construction and Industrial stormwater are identified as potential sources of P in Table 3-11 of 
the TMDL document. 
 

 

 
 

Watershed Sources of P 
Table 3-12 of the TMDL document describes phosphorus sources that are not regulated by the 
NPDES program.  Table 3-12 of the TMDL document provides a categorization and 
identification of the primary and secondary sources of P to each of the impaired lakes.  
 

Phosphorus loading from a lake’s watershed can come from a variety of sources such as 
fertilizer, manure, and the decay of organic matter. Wind and water action erode the soil, 
detaching particles and conveying them in stormwater runoff to nearby waterbodies 
where the phosphorus that comes with the soil becomes available for algal growth (Table 
3-11). Organic material such as leaves and grass clippings can leach dissolved 
phosphorus into standing water and runoff or be conveyed directly to waterbodies where 
biological action breaks down the organic matter and releases phosphorus….  
[Excerpted from the TMDL document] 

 
 
 

Internal loading of P from bottom sediments. 
For many lakes, especially shallow lakes, internal sources can be a significant portion of 
the TP load. Under anoxic conditions at the lake bottom, weak iron-phosphorus 
adsorption bonds on sediment particles break, releasing phosphorus into the water 
column in a form highly available for algal uptake. In many lakes, high internal loading 
rates are the result of a large pool of phosphorus in the sediment that has accumulated 
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over several decades of watershed loading to the lake.   
[Excerpted from the TMDL document] 

 

Nonconforming Subsurface Sanitary Treatment Systems (SSTS)  
Section 4.10.1.2 of the TMDL document describes how the HSPF model was utilized to 
estimate the phosphorus loadings from failing septic systems.   
 

Failing or nonconforming SSTSs can be an important source of phosphorus to surface 
waters. Currently, knowledge of the exact number and status of SSTSs in the South Fork 
Crow River Watershed is unclear. The MPCA’s 10-year Plan to upgrade and maintain 
Minnesota’s On-Site Treatment Systems (MPCA 2013) includes some information 
regarding the performance of SSTSs in the South Fork Crow River Watershed. To 
address failing SSTSs and phosphorus loading to impaired lakes, HSPF modeled 
phosphorus loading from SSTS was used in the BATHTUB lake response models.   
[Excerpted from the TMDL document] 

 
Loadings from Upstream Lakes  

Section 4.10.1.3 of the TMDL document discusses loadings from upstream lakes. 
 
…lake outflow loads from the upstream lakes were routed directly into the downstream 
lake and were estimated using flow results from the HSPF model, and monitored lake 
water quality data.   
[Excerpted from the TMDL document] 
 

Atmospheric Deposition  
Section 4.10.1.4 of the TMDL document discusses P loads from atmospheric deposition. 
 

Atmospheric inputs of phosphorus from wet and dry deposition were estimated using 
published rates based on annual precipitation (Barr Engineering 2004).   
[Excerpted from the TMDL document] 
 

The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the 
first criterion.  

Excerpted from the TMDL document  
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Section 2. Description of the Applicable Water Quality Standards and 
Numeric Water Quality Target 

 
The TMDL submittal must include a description of the applicable State/Tribal water quality standard, including 
the designated use(s) of the waterbody, the applicable numeric or narrative water quality criterion, and the 
antidegradation policy.  (40 C.F.R. §130.7(c)(1)). EPA needs this information to review the loading capacity 
determination, and load and wasteload allocations, which are required by regulation. 
The TMDL submittal must identify a numeric water quality target(s) – a quantitative value used to measure 
whether or not the applicable water quality standard is attained.   Generally, the pollutant of concern and the 
numeric water quality target are, respectively, the chemical causing the impairment and the numeric criteria for 
that chemical (e.g., chromium) contained in the water quality standard.  The TMDL expresses the relationship 
between any necessary reduction of the pollutant of concern and the attainment of the numeric water quality 
target. Occasionally, the pollutant of concern is different from the pollutant that is the subject of the numeric 
water quality target (e.g., when the pollutant of concern is phosphorus and the numeric water quality target is 
expressed as Dissolved Oxygen (DO) criteria).  In such cases, the TMDL submittal should explain the linkage 
between the pollutant of concern and the chosen numeric water quality target. 

 
Section 2 Review Comments: 

 
 

Applicable WQS are identified, described, and a numerical water quality target is included.  
 

TSS: 
Section 2.1 discusses the WQS applicable to the 4 TSS  impaired reaches of the South Fork Crow River. 
 
 

… a committee of MPCA staff across several divisions met for over a year to develop TSS criteria to 
replace the current turbidity standards. These TSS criteria are regional in scope and based on a 
combination of both biotic sensitivity to TSS concentrations and reference streams/least impacted 
streams as data allow. The results of the TSS criteria development were published by the MPCA in 
2011, and proposed a 65 mg/L TSS standard for Class 2B waters in the Southern River Nutrient 
Region that may not be exceeded more than 10% of the time over a multi-year data window (MPCA 
2011).  The assessment season is identified as April through September.  
[Excerpted from the TMDL document] 

 
 

Dissolved Oxygen TMDLs: 
Section 2.2 of the TMDL document discusses the WQS applicable to the reach of Buffalo Creek impaired 
for low dissolved oxygen.  
 

Minnesota’s standard for DO in Class 2B waters is a daily minimum of 5.0 mg/L, as set forth in 
Minn. R. 7050.0222 (4). This DO standard requires compliance with the standard 50% of the days at 
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which the flow of the receiving water is equal to the 7-day, 10 year low-flow condition (7Q10). 
[Excerpted from the TMDL document] 

 
Bacteria TMDLs: 
Section 2.3 of the TMDL document discusses the WQS applicable to the two stream reaches impaired by 
bacteria. 
 

E. coli concentrations are not to exceed 126 colony forming units per 100 milliliters (cfu/100 ml) as 
a geometric mean of not less than five samples representative of conditions within any calendar 
month, nor shall more than 10% of all samples taken during any calendar month individually exceed 
1,260 cfu/100 ml. The standard applies only between April 1 and October 31.     
[Excerpted from the TMDL document] 

 
Phosphorus TMDLs: 
Section 2.4 of the TMDL document discusses the water quality standards applicable to the lakes impaired 
by nutrients.  Table 2-1 provides numeric water quality criteria for Total Phosphorus as well as for the 
response variables Chlorophyll-a, and Secchi Disk Transparency. 
 

Under Minn. R. 7050.0150 and 7050.0222, subp. 4, the lakes addressed in this study are shallow 
and deep lakes located within the North Central Hardwood Forest (NCHF) and the Western 
Cornbelt Plain (WCBP) Ecoregions with numeric targets listed in Table 2-1.   
[Excerpted from the TMDL document] 
 

 
The TMDL expresses the relationship between any necessary reduction of the pollutant of concern and the 
attainment of the numeric water quality target.  If the target is not pollutant of concern, the linkage between the 
surrogate and POC is described. 

  
TSS / Turbidity TMDLs: 
The numeric water quality target is expressed directly as a concentration of the pollutant of concern (TSS). 
The HSPF model is used to both estimate the contributions of existing sources (Section 3.6.1) and 
determine the loading reductions needed to attain the numeric water quality concentration (Section 4.7).   
 

Dissolved Oxygen TMDLs: 
The linkage between the pollutants of concern, biochemical oxygen demand, and the numeric water quality 
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target of dissolved oxygen concentrations are discussed in Section 3.6.2 and Section 4.8 of the TMDL 
document.  Section 3.6.2.2. addresses the issue of oxygen demand and how it is linked to the pollutants of 
concern.  The HSPF model is utilized to assess the main drivers of oxygen demand and resulting dissolved 
oxygen levels.  Reaeration, phytoplankton and benthic algae contribute dissolved oxygen to the water 
column while oxygen demanding chemicals consume dissolved oxygen.  The results are presented in the 
TMDL document as Figure 3-16.  
 

 
Bacteria TMDLs:  
The numeric water quality target is expressed directly as a concentration of E. coli . E. coli  is the 
commonly used indicator organism and the water quality standard is set based on E. coli  concentrations. 
Section 3.6.3 of the TMDL document discusses the relationship between the sources of bacteria to the 
respective watersheds and the concentration of E. coli in the impaired waters.  
 

Phosphorus TMDLs: 
The numeric water quality target is expressed directly as a concentration of the pollutant of concern (P), 
and additionally as the related water quality standards of chlorophyll-a concentration and secchi disk depth. 
Under MN water quality standards, achievement of the total P water quality criterion is assumed to achieve 
the response variable criteria chlorophyll-a and secchi disk depth.  A discussion of the significant sources 
of P and their potential contributions is presented in Section 3.4.6 of the TMDL document.   
 

The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the second 
criterion.  

 
 

Excerpted from the TMDL document  
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Section3. Loading Capacity - Linking Water Quality and 
Pollutant Sources 

 
A TMDL must identify the loading capacity of a waterbody for the applicable pollutant. EPA 
regulations define loading capacity as the greatest amount of a pollutant that a water can receive 
without violating water quality standards (40 C.F.R. §130.2(f) ). 
The pollutant loadings may be expressed as either mass-per-time, toxicity or other appropriate 
measure (40 C.F.R. §130.2(i)). If the TMDL is additionally expressed in terms other than a daily 
load, e.g., an annual load, the submittal should explain why it is appropriate to express the 
TMDL in the unit of measurement chosen. The TMDL submittal should describe the method 
used to establish the cause-and-effect relationship between the numeric target and the identified 
pollutant sources.  In many instances, this method will be a water quality model. 
The TMDL submittal should contain documentation supporting the TMDL analysis, including 
the basis for any assumptions; a discussion of strengths and weaknesses in the analytical process; 
and results from any water quality modeling.  EPA needs this information to review the loading 
capacity determination, and load and wasteload allocations, which are required by regulation. 
TMDLs must take into account critical conditions for steam flow, loading, and water quality 
parameters as part of the analysis of loading capacity. (40 C.F.R. §130.7(c)(1) ). TMDLs should 
define applicable critical conditions and describe their approach to estimating both point and 
nonpoint source loadings under such critical conditions. In particular, the TMDL should discuss 
the approach used to compute and allocate nonpoint source loadings, e.g., meteorological 
conditions and land use distribution. 

 
Section 3 Review Comments:

 
 

The Method to establish cause and effect relationship between the POC and the numerical target 
is documented, and the loading capacity is presented for the POC (including daily loads). 

 
An HSPF model was developed and used to develop TMDLs for all four pollutants of 
concern.   
 

To determine the loading capacity, oxygen demand rates were adjusted in the HSPF 
model until model-predicted minimum daily DO in the impaired reach was below the 
5.0 mg/L standard less than 5% of the open water months (April through November) 
during the modeled years (2003 through 2013).     
[Excerpted from the TMDL document] 

 
 

An HSPF basin runoff model was developed in 2011/2012 and updated in 2015 for 
the Crow River Watershed, including South Fork Crow River. The model application 
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predicts the range of flows that have historically occurred in the modeled area, the 
load contributions from a variety of point and nonpoint sources in a watershed, and 
the source contributions when paired flow and concentration data are limited.   
[Excerpted from the TMDL document] 
 
Pollutant loading capacity for the impaired stream reaches were developed using 
duration curves. The LDCs incorporate flow and water quality across stream flow 
regimes and provide loading capacities and a means of estimating load reductions 
necessary to meet water quality standards. To develop the LDCs, HSPF simulated 
average daily flow values for each reach from 2000 through 2013 were multiplied by 
the appropriate water quality standard and converted to daily loads to create 
“continuous” LDCs. For the purposes of this TMDL, the baseline year for 
implementation will be 2007, which represents the mid range year of the HSPF flow 
record used to construct the LDCs (See section 8.2). The LDCs presented throughout 
this report were divided into flow zones including very high (0% to 10%), high (10% 
to 40%), mid (40% to 60%), low (60% to 90%), and very low (90% to 100%) flow 
conditions. For simplicity, only the median (or midpoint) load of each flow zone is 
used to show the TMDL equation components in the TMDL tables. However, it should 
be understood that the entire curve represents the TMDL and is what is ultimately 
approved by the EPA.   
[Excerpted from the TMDL document] 

 
TSS TMDLs Loading Capacity 
The TMDL target was established directly in terms meeting numerical water quality criteria 
for TSS.  Load duration curves were developed to represent the loading capacity of the 
impaired reaches which vary based on flow.  Historical flows were used to establish the 
underlying flow duration curve.  A complete documentation of the methodology used is 
presented in Section 4 of the TMDL document. 
 
The loading capacities for the four TSS impaired segments are presented as load duration 
curves in Figures 4-1 through 4-5 of the TMDL document.  Tables 4-3 through 4-7 present 
numerical values representative of the TSS daily loading capacities (TDLC) for the 5 
divisions of the flow duration curve broken down by flow zones, (Very High, High, Mid, 
Low, Very Low).   
 
Note that reaches 501 and 510 are no longer listed as impaired for turbidity and therefore 
the TMDLs presented here are for informational purposes only and are not subject to EPA 
review and approval.  
 

The TDLC can also be compared to current conditions by plotting individual load 
measurements (green squares in LDCs) for each water quality sampling event. Each 
value that is above the TDLC lines (blue line) represents an exceedance of the 
standards while those below the lines are below the water quality standards. The 
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difference between the blue line and the green squares provides a general percent 
reduction in TSS that will be needed to remove each reach from the impaired waters 
list. Simulated loads are also shown on the LDCs as light grey dots, as these were 
used to determine exceedances. A simulated load for every day from 2003 through 
2013 is shown on the plot. The curves are divided into flow zones including very high 
(0% to 10%), high (10% to 40%), mid (40% to 60%), low (60% to 90%), and very 
low (90% to 100%) [EPA 2007]. The TSS LDCs and TMDL Tables by reach are 
shown for Buffalo Creek, and then from upstream to downstream along the South 
Fork Crow River in Figures 4-1 through 4-5 and Tables 4-3 through 4-7. Current 
loads calculated using the 90th percentile of the HSPF simulated TSS loads were 
used, with loading capacities calculated using median flows in each flow zone to 
determine required reductions.    
[Excerpted from the TMDL document] 
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In the TMDL tables of this report, only five points on the loading capacity curve are 
depicted (one for each flow zone). However, it should be understood that the entire 
curve represents the TMDL. The TMDL is the loading capacity of a reach and is the 
sum of the LA, the WLA, and a margin of safety (MOS), shown in Equation 1.   

TMDL = LA + WLA + MOS (Equation 1) 
The LDCs were used to represent the loading capacity. The flow component of the 
loading capacity curve is based on the HSPF simulated daily average flows (2003 
through 2013), and the concentration component is the TSS concentration criteria of 
65 mg/L. The loading capacities presented in the TMDL tables are the products of the 
median simulated flow in each flow zone, the TSS concentration criterion, and a unit 
conversion factor.   
[Excerpted from the TMDL document] 

 
Bacteria TMDLs Loading Capacity 
The TMDL target was established directly in terms meeting numerical water quality criteria 
for E. coli.  Load duration curves were developed to represent the loading capacity of the 
impaired reaches which vary based on flow.  Historical flows were used to establish the 
underlying flow duration curves.  A complete documentation of the methodology used is 
presented in Section 4.9 of the TMDL document. 
 
The loading capacity for each reach is presented as load duration curves in units of billions 
of E. coli colony forming units per day in Figure 4-6 for JD15, and Figure 4-7 for South 
Fork Crow River reach 508 of the TMDL document.  
 
Tables 4-14. and 4-15 provide summaries of the TMDL values for the midpoints of the 5 
flow regimes in terms of billions of E. coli organisms per day.  
 

The loading capacity for each bacteria impaired reach was developed using LDCs. 
To develop each E. coli LDC, HSPF daily flow values for each reach were multiplied 
by the 126 cfu/100 mL standard and converted to a daily load to create a 
“continuous” LDC. E. coli LDCs for each impaired reach are shown in Figures 4-6 
and 4-7.   
[Excerpted from the TMDL document] 
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Dissolved Oxygen TMDLs Loading Capacity 
The TMDL target to meet dissolved oxygen water quality standards is established in terms 
of the load of oxygen demanding pollutants and represented as lbs of oxygen demand.  The 
cause and effect relationship between the sources of oxygen demanding pollutants, oxygen 
demand, and resulting concentrations of D.O. in Buffalo Creek reach 501 is discussed 
starting in Section 3.6.2 of the TMDL document and continued in Section 4 of the TMDL 
document.  The HSPF model was utilized to estimate the loading capacity of oxygen 
demanding pollutants that can be tolerated while meeting the WQS for dissolved oxygen.  
Oxygen demand is used as a general term to encompass a number of pollutants of concern 
that consume dissolved oxygen.  These pollutants and their contributions to overall oxygen 
demand are discussed in Section 4.8 of the TMDL document.  The overall oxygen demand 
load needed to meet the DO WQS was determined using the HSPF model.  The total daily 
load of oxygen demanding pollutants for Buffalo Creek is presented with units of lbs./day in 
the TMDL document in Table 4-11 of the TMDL document. 
 

The loading capacity in a DO TMDL is the maximum allowable oxygen demand the 
stream can withstand and still meet water quality standards. To determine the 
loading capacity, oxygen demand rates were adjusted in the HSPF model until 
model-predicted minimum daily DO in the impaired reach was below the 5.0 mg/L 

Excerpted from the TMDL document  
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standard less than 5% of the open water months (April through November) during the 
modeled years (2003 through 2013). The oxygen demand calculated using the TMDL 
scenario was 5,784 lb/day (a reduction of 57% from the current load of 13,312 
lb/day).   
[Excerpted from the TMDL document] 

 

 
Phosphorus TMDLs Loading Capacity 
The TMDL target was established directly in terms meeting numerical water quality criteria 
for Total Phosphorus.  The Canfield-Bachman lake response model was utilized to evaluate 
the impact of phosphorus loading to each lake, including the effects of upstream loads and 
internal loads from sediment.  A detailed discussion of the methodology used is presented in 
Section 4.10.1 of the TMDL document.  Tables 4-17 through 4-39 in Appendix A of the 
TMDL document present the total daily loading capacity for the impaired lakes in the South 
Fork Crow River Watershed in units of lbs./day.  
 

Critical Conditions are described and accounted for. 
 

TSS TMDLs 
Section 4.7.6 of the TMDL document addresses how critical conditions are accounted for in 
the TMDLs developed to address TSS impairment.  TSS critical conditions are accounted 
for by the use of a load duration curve which takes into account flow conditions that directly 
influence water column concentrations of TSS.   
 

Both seasonal variation and critical conditions are accounted for in this TMDL 
through the application of LDCs. LDCs evaluate water quality conditions across all 

Excerpted from the TMDL document  
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flow regimes including high flow runoff conditions where sediment transport tends to 
be greatest. Seasonality is accounted for by addressing all flow conditions in a given 
reach.   
[Excerpted from the TMDL document] 

 
Dissolved Oxygen TMDLs 
Section 4.8.5 of the TMDL document addresses how critical conditions are accounted for in 
the TMDLs developed to address low dissolved oxygen.  Critical conditions for dissolved 
oxygen are addressed by targeting the TMDL to achieve DO values during the summer 
months when dissolved oxygen is typically at its lowest concentrations. 
 

Figure 3-7 in Section 3.5.2 shows that the DO exceedances did not occur during the 
winter where data were available. Therefore, the critical period for DO was 
determined to be the open water months, and the TMDL was written for the months of 
April through November.   
[Excerpted from the TMDL document] 

 
Bacteria TMDLs 
Section 4.9.5 of the TMDL document addresses how critical conditions are accounted for in 
the TMDLs developed to address bacteria impairment.  Critical conditions for E. coli 
production are accounted for by the use of a load duration curve which take into account all 
flow conditions that directly influence water column concentrations of bacteria.   
 

Critical conditions and seasonal and annual variations are accounted for in these 
TMDLs by setting the TMDL across the entire observed flow record using the load 
duration method.   
[Excerpted from the TMDL document] 
 

Phosphorus TMDLs 
Section 4.10.5 of the TMDL document addresses how critical conditions are accounted for 
in the TMDLs developed to address phosphorus impairment in the lakes.  Lakes respond to 
phosphorus loads over longer periods of time following an annual cycle in which the 
summer months see the greatest response to P loading.  Loads set to achieve the water 
quality criteria of the response variables chlorophyll-a and secchi depth during the summer 
months are assumed to be protective during the other times of the year.  Water quality 
targets in this TMDL are set to be protective of lakes during the summer months, thereby 
accounting for both seasonal and critical conditions.  
 

Seasonal variation is accounted for through the use of annual loads and developing 
targets for the summer period, where the frequency and severity of nuisance algal 
growth will be the greatest. Although the critical period is the summer, lakes are not 
sensitive to short term changes in water quality, rather lakes respond to long-term 
changes such as changes in the annual load. Therefore, seasonal variation is 
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accounted for in the annual loads. By setting the TMDL to meet targets established 
for the most critical period (summer), the TMDL will inherently be protective of 
water quality during the other seasons.   
[Excerpted from the TMDL document] 

 
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of 
the third criterion.  
 
 

Section 4.  Load Allocations (LAs) 
 
EPA regulations require that a TMDL include LAs, which identify the portion of the loading 
capacity attributed to existing and future nonpoint sources and to natural background. Load 
allocations may range from reasonably accurate estimates to gross allotments (40 C.F.R. 
§130.2(g) ).  Where possible, load allocations should be described separately for natural 
background and nonpoint sources. 
 

Section 4 Review Comments 
 

 
The load allocations for existing (and future if applicable) nonpoint sources are accounted for. 

 
TSS TMDLs 
Section 4.7.4 of the TMDL document addresses the development of load allocations for the 
stream reaches impaired by suspended sediment.   
 

Once WLAs (regulated point sources, construction and industrial stormwater) and 
MOS were determined for each reach and flow regime, the remaining loading 
capacity was considered the LA. The LA includes nonpoint pollution sources that are 
not subject to NPDES permit requirements such as natural background, wind-blown 
materials, and soil erosion from stream channel and upland areas. The LA also 
includes runoff from agricultural lands and non-NPDES stormwater runoff.   
[Excerpted from the TMDL document] 

 
TMDL Summary Tables 4-3 through 4-7 provide numerical values for the TSS load 
allocations in tons/day for each of the 5 flow regimes included in the load duration curves.  
 

Dissolved Oxygen TMDLs 
Section 4.8.3 addresses the development of the load allocation for the stream segment 
impaired by low dissolved oxygen. 
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The LA is oxygen demand from non-point sources such as headwater, tributary and 
groundwater sources and from the sediments. The LA represents the load allowed 
from nonpoint sources such as direct runoff-related sources as well as organic 
material and sediment that have settled into the bed and bank and exert oxygen 
demand. The LA was calculated as the loading capacity minus the MOS and the WLA.   
[Excerpted from the TMDL document] 

 
Table 4-11. of the TMDL includes a numerical value in lbs/day of oxygen demand.  
 

Bacteria TMDLs 
Section 4.9.3 of the TMDL document discusses development of the load allocation for the 
stream reaches impaired by bacteria. 
 

“The LA, also referred to as the watershed LA, is the remaining load after the MOS 
and WLAs are subtracted from the total load capacity of each flow zone. The 
watershed LA includes all non-permitted sources such as outflow from lakes and 
wetlands in the watershed and runoff from agricultural land, forested land, and non-
regulated MS4 residential areas. For this TMDL, the watershed LAs are primarily 
comprised of agricultural land outside the MS4 boundaries.”   
[Excerpted from the TMDL document] 

 
Tables 4-14 and 4-15 of the TMDL document provide numerical load allocations in units of 
billions of organisms per day for the 5 flow regimes utilized in the respective load duration 
curves.  
 

Phosphorus TMDLs 
Section 4.10.1 of the TMDL document addresses the development of the load allocation for 
lakes impaired by nutrients.  
 

The South Fork Crow River HSPF model was used to estimate phosphorus loading 
from the watershed and failing SSTSs for each impaired lake. Annual flow and 
phosphorus output from the HSPF models were incorporated into a spreadsheet 
version of the Canfield-Bachman lake equation.  
[Excerpted from the TMDL document] 

 
Tables 4-17 through 4-39 (pages 83-94 of the TMDL document) present the load allocations 
for the impaired lakes in the South Fork Crow River Watershed in units of lbs/yr. as well as 
in lbs/day.  
 

The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of 
the forth criterion. 
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Section 5.  Wasteload Allocations (WLAs) 
 
EPA regulations require that a TMDL include WLAs, which identify the portion of the loading 
capacity allocated to individual existing and future point source(s) (40 C.F.R. §130.2(h), 
40 C.F.R. §130.2(i) ).  In some cases, WLAs may cover more than one discharger, e.g., if the 
source is contained within a general permit. 
The individual WLAs may take the form of uniform percentage reductions or individual mass 
based limitations for dischargers where it can be shown that this solution meets WQSs and does 
not result in localized impairments.  These individual WLAs may be adjusted during the NPDES 
permitting process.  If the WLAs are adjusted, the individual effluent limits for each permit 
issued to a discharger on the impaired water must be consistent with the assumptions and 
requirements of the adjusted WLAs in the TMDL.  If the WLAs are not adjusted, effluent limits 
contained in the permit must be consistent with the individual WLAs specified in the TMDL.   If 
a draft permit provides for a higher load for a discharger than the corresponding individual WLA 
in the TMDL, the State/Tribe must demonstrate that the total WLA in the TMDL will be 
achieved through reductions in the remaining individual WLAs and that localized impairments 
will not result.  All permittees should be notified of any deviations from the initial individual 
WLAs contained in the TMDL.  EPA does not require the establishment of a new TMDL to 
reflect these revised allocations as long as the total WLA, as expressed in the TMDL, remains 
the same or decreases, and there is no reallocation between the total WLA and the total LA. 
 
Section 5 Review Comments 

 
 

WLAs are properly assigned  
 

TSS TMDL WLAs 
 
The WLAs were divided into five primary categories including NPDES permitted 
wastewater dischargers, industrial dischargers, MS4 stormwater, and NPDES-
permitted construction and industrial stormwater.    
[Excerpted from the TMDL document] 

 
NPDES Permitted municipal and industrial wastewater sources: 

Section 4.7.3 of the TMDL document addresses the WLA of TSS for the steam reaches 
impaired by excess suspended sediment.  
 

Facility maximum daily effluent TSS loads were established and provided by the 
MPCA and are a function of the facility design flows and permitted TSS 
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concentration limits (Table 4-1). The WLA was calculated as the product of the TSS 
effluent limit and permitted facility design flow and a unit conversion factor.   
[Excerpted from the TMDL document] 

 
Table 4-1 of the TMDL document provides detailed information on municipal and industrial 
point sources broken down by impaired reach.  TMDL summary Tables 4-3 through 4-7 of 
the TMDL document provide numerical WLA for the two impaired reaches in units of 
tons/day for each of the five flow regimes identified in the load duration curves.   

 

MS4 Permitted Sources: 
The waste load allocation methodology for MS4 permitted sources is discussed in Section 
4.7.3.2 of the TMDL document.  
 

Multiple regulated MS4s have portions of their municipal boundaries within the 
South Fork Crow River Watershed (Table 4-2). The percent flow volume that all 
MS4s were contributing above the endpoint of each reach was calculated using 
HSPF. It was assumed that the MS4 areas draining to an upstream reach addressed 
with a TSS TMDL were in compliance with their respective TMDL, and therefore 
upstream MS4 loads were not reallocated for downstream TSS TMDLs. The percent 
flow volume contributing, which was derived from the HSPF model application, was 
then multiplied by the loading capacity in each flow zone after the MOS and NPDES 
portion of the WLAs were subtracted.   
[Excerpted from the TMDL document] 

 
Table 4-2 of the TMDL document identifies the MS4 communities subject to WLA and 
provides the corresponding permit numbers.  WLA for each of the MS4 communities are 
grouped by watershed and provided in the corresponding TMDL summary Tables 4-3 
through 4-7. 

 

Construction and Industrial Stormwater Sources: 
Section 4.7.3.3 of the TMDL document addresses WLA for construction and industrial site 
storm water runoff 
 

A categorical WLA was assigned to all construction activity in the watershed. The 
average annual acres under construction in each applicable county were available 
from 2009 through 2015 from the MPCA Construction Stormwater Permit data. The 
percent of each county in the South Fork Crow Watershed was multiplied by the 
average annual construction acres for that county to determine the acres under 
construction in the South Fork Crow River Watershed. Finally, percent of area under 
construction was determined by dividing total construction acres over total watershed 
acres. This percentage was multiplied by the portion of the TMDL LA associated with 
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direct drainage to determine the construction stormwater WLA. Average annual 
construction acres from 2009 through 2015 were determined to occur  on 0.06% of 
the watershed. This was rounded up to 0.1% to represent the construction stormwater 
WLA to account for future growth.   
[Excerpted from the TMDL document] 

 
Industrial stormwater is regulated by NPDES permits if the industrial activity has the 
potential for significant materials and activities to be exposed to stormwater 
discharges. The number of acres regulated under 2015 industrial permits was 
available from MPCA Industrial Stormwater Permit data. The percent of each county 
in the South Fork Crow Watershed was multiplied by 2015 industrial permitted acres 
for that county to determine the acres under industrial permits in the South Fork 
Crow River Watershed. Finally, percent of area with industrial uses was determined 
by dividing total industrial acres over total watershed acres. Industrial permits in 
2015 were determined to occur on 0.06% of the watershed. This was rounded up to 
0.1% to represent the industrial stormwater WLA to account for future growth.   
[Excerpted from the TMDL document] 
 

General permit numbers for both categories of stormwater are included in the TMDL 
document text.   

 
The BMPs and other stormwater control measures that should be implemented at 
construction sites are defined in the State's NPDES/State Disposal System (SDS) 
General Stormwater Permit for Construction Activity (MNR100001).   
[Excerpted from the TMDL document] 

 
The BMPs and other stormwater control measures that should be implemented at the 
industrial sites are defined in the State’s NPDES/SDS Industrial Stormwater Multi-
Sector General Permit (MNR050000) or facility specific Individual Wastewater 
Permit or NPDES/SDS General Permit for Construction Sand and Gravel, Rock 
Quarrying and Hot Mix Asphalt Production facilities (MNG490000).   
[Excerpted from the TMDL document] 

 
TMDL summary Tables 4-3 through 4-7 each include a combined construction and 
industrial stormwater WLA for each of the impaired segments.  
 

Dissolved Oxygen TMDL WLAs 
Section 4.8.2 of the TMDL document discusses the methodology for assigning WLA for 
dissolved oxygen.  The WLAs are divided into three categories: NPDES point source 
dischargers, permitted MS4s, and construction and industrial stormwater.  Table 4-11 of the 
TMDL document provides WLA for all three sources in terms of lbs. of oxygen demand per 
day (the combination of SOD, NOD, and BOD).   
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NPDES Permitted Sources: 
The methodology for assigning waste load allocations to NPDES permitted point sources of 
dissolved oxygen is discussed in Section 4.8.2.1 of the TMDL document. Table 4-10 of the 
TMDL document provides individual WLAs for each of the NPDES permitted point sources 
of O2 demand 
 

BOD consists of carbonaceous (CBODu) and nitrogenous (NOD) components. The 
permitted CBODu load assumptions from Table 4-8, the ammonia load assumptions 
from Table 4-9, and the design flows were input into the HSPF model as constant 
loads in place of their observed data. The modeled difference in oxygen demand 
occurring from this run, and a run with no point sources, was set as the WLA and 
represents the actual oxygen demand that the permitted wastewater dischargers exert 
on the TMDL stream segment. The loading assumptions in Tables 4-8 and 4-9 are not 
comparable to the oxygen demand WLA from wastewater dischargers because the 
loading assumptions represent the total potential oxygen demand, which is 
counteracted in-stream by reaeration and other oxygen supplying processes that are 
simulated in the model application. The “end of pipe” Oxygen Demand wastewater 
treatment facility WLAs, calculated as the sum of CBODu and NOD loading model 
inputs are shown in Table 4-10.]   
[Excerpted from the TMDL document] 

 

MS4 Permitted Sources: 
Section 4.8.2.2 discusses calculation of the WLA for the Glencoe City MS4 (MS400252).    
Table 4-10 of the TMDL document. Buffalo Creek Dissolved Oxygen Total Maximum 
Daily Load includes a WLA for the Glencoe City MS4 in units of lbs of oxygen demand per 

Excerpted from the TMDL document  
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day.  
 

There is only one MS4, Glencoe City MS4 (MS400252), with a municipal boundary 
located above the Buffalo Creek outlet. The percent flow volume that the Glencoe 
City MS4 was contributing above the endpoint of the reach was calculated to be 2.1% 
using HSPF. The percent flow volume contributing was then multiplied by the loading 
capacity after the MOS and NPDES portion of the WLAs were subtracted.   
[Excerpted from the TMDL document] 

 
Construction and Industrial Stormwater Sources: 

Section 4.8.2.3 of the TMDL document discusses the calculation of a WLA for both 
construction and industrial stormwater sources based on the percentage of land in the basin 
historically under construction at a given time, and the area being used for industrial 
purposes and subject to industrial stormwater permits.   MN General Permit numbers are 
included:  

• Construction Activity (MNR100001),  
• Industrial Stormwater Multi-Sector General Permit (MNR050000),  
• and Industrial Stormwater Multi-Sector General Permit (MNR050000)   

 
A categorical WLA was assigned to all construction activity in the watershed. The 
average annual acres under construction in each applicable county were available 
from 2009 through 2015 from MPCA Construction Stormwater Permit data. The 
percent of each county in the South Fork Crow Watershed was multiplied by the 
average annual construction acres for that county to determine the acres under 
construction in the South Fork Crow River Watershed. Finally, percent of area under 
construction was determined by dividing total construction acres over total watershed 
acres. This percentage was multiplied by the portion of the TMDL LA associated with 
direct drainage to determine the construction stormwater WLA. Average annual 
construction acres from 2009 through 2015 were determined to occur on 0.06% of 
the watershed. This was rounded up to 0.1% to represent the construction stormwater 
WLA to account for future growth.   
[Excerpted from the TMDL document] 

 
The number of acres regulated under 2015 industrial permits was available from 
MPCA Industrial Stormwater Permit data. The percent of each county in the South 
Fork Crow Watershed was multiplied by 2015 industrial permitted acres for that 
county to determine the acres under industrial permits in the South Fork Crow River 
Watershed. Finally, percent of area under construction was determined by dividing 
total industrial acres over total watershed acres. Industrial permits in 2015 were 
determined to occur on 0.06% of the watershed. This was rounded up to 0.1% to 
represent the industrial stormwater WLA to account for future growth.   
[Excerpted from the TMDL document] 
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Table 4-11 of the TMDL document includes a combined WLA for construction and 
industrial stormwater sources. 
 

Bacteria TMDLs WLAs 
Section 4.9.2 of the TMDL document discusses the development of bacterial WLAs for 
NPDES permitted point sources.  The WLAs are divided into two categories, permitted 
wastewater dischargers, and permitted MS4s.   
 

NPDES Permitted Sources: 
Waste Load Allocations for NPDES permitted sources are calculated based on existing 
discharge permits and facility design flows.  
 

There are 13 active permitted NPDES surface wastewater dischargers in the 
impaired reach watersheds that will require E. coli allocations (Table 4-12, Figure 1-
1). There are eight additional dischargers in the reach 508 watershed not listed in 
Table 4-11 that are located in the Buffalo Creek Watershed. These facilities were 
addressed and allocated as part of the Buffalo Creek Bacteria TMDL (Wenck 
Associates 2013). The LAs for the six facilities were calculated by multiplying the 
facility’s wet weather design flow by the E. coli standard (126 cfu/100 mL). Discharge 
monitoring reports (DMRs) were downloaded to assess the typical monthly discharge 
values and bacteria concentrations at which each facility discharges. It should be 
noted that NPDES wastewater permit limits for bacteria are currently expressed in 
fecal coliform concentrations, not E. coli. However, the fecal coliform permit limit for 
each WWTF (200 organisms/100 mL) is believed to be equivalent to this TMDLs 126 
organism/100 mL E. coli criterion. The fecal coliform-E. coli relationship is 
documented extensively in the SONAR for the 2007- 2008 revisions of Minn. R. ch. 
7050. Results of DMRs are presented in Appendix A. The WLA for permitted 
wastewater dischargers is based on facility design flow. For both reaches, however, 
the WLA exceeds the dry flow regimes daily loading capacity because the facilities in 
these reaches typically discharge less than their design flows. To account for this, the 
WLA and nonpoint source LA for this flow regime is determined by the following 
formula:   

Allocation = (flow contribution from a given source) X (E. coli concentration limit 
or standard) 
 

Table 4-12 provides a listing of the waste load allocated to each of the NPDES permitted 
waste water dischargers to the two reaches impaired by E.coli in units of billions of 
organisms per day.  
 
Tables 4-14 and 4-15. of the TMDL document include total WLA in units of billions of E. 
coli organisms per day.  
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MS4 Permitted Sources: 

Section 4.9.2.2 of the TMDL document discusses the area weighted methodology utilized 
for setting WLA for MS4s in the watershed draining to reach 508 (South Fork Crow).  
There are no MS4s listed as contributing to JD15 (impaired reach 513).   

Individual MS4 allocations were calculated by multiplying each MS4’s percent 
watershed coverage (determined in GIS) by the total watershed loading capacity 
(determined by LDCs) after the MOS and NPDES point source dischargers were 
subtracted.   
[Excerpted from the TMDL document] 

 
Table 4-13. provides a summary of the MS4s, their permit numbers, and their relative 
contributions to the overall MS4 WLA.   
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A summary of the factors used to compute the WLAs for all MS4s in reach 508 is included 
in Table 4-13 of the TMDL document.  Individual  WLAs in terms of billions of cfu/day is 
provided in Table 4-14 of the TMDL document which is also included in Section 3 of this 
review document. 
 

Construction and Industrial Stormwater Sources: 
WLAs for construction and industrial stormwater sources were not developed since E. coli 
is not a typical pollutant from these sources.   

 
WLAs for regulated construction stormwater (Permit #MNR100001) were not 
developed, since E. coli is not a typical pollutant from construction sites. The WLAs 
for regulated industrial stormwater were also not developed. Industrial stormwater 
must receive a WLA only if the pollutant is part of benchmark monitoring for an 
industrial site in the watershed of an impaired waterbody. There are no bacteria or E. 
coli benchmarks associated with any of the Industrial Stormwater Permits (Permit 
#MNR050000).   
[Excerpted from the TMDL document] 

 
Phosphorus TMDLs WLAs 

The WLA were divided into four primary categories including NPDES permitted 
wastewater dischargers, MS4 permits, and NPDES-permitted construction and 
industrial stormwater.   
[Excerpted from the TMDL document] 

 
Tables 4-17 through 4-39 present the WLAs for the impaired lakes in the South Fork Crow 
River Watershed in units of lbs. of total phosphorus per day.   

 
NPDES Permitted Sources: 

Section 4.10.3.1 of the TMDL document states there are currently no NPDES permitted 

Excerpted from the TMDL document  
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wastewater dischargers in the watersheds draining into the impaired lakes, and no WLA are 
provided for NPDES wastewater treatment facilities.    

 

MS4 Permitted Sources: 
There are four MS4s that discharge P to one or more of the impaired lake watersheds.  
 

These MS4 communities were assigned WLAs by multiplying the percent area of each 
MS4 by the total annual watershed phosphorus load to each lake.   
[Excerpted from the TMDL document] 

 
Table 4-16 of the TMDL document shows the 4 MS4s located in the watersheds draining to 
the impaired lakes including the lake they drain into, and their respective MS4 permit 
number. Figure 1-1 shows general boundaries of the MS4s in the South Fork Crow River 
Watershed. 
 

 
Construction and Industrial Stormwater Sources:  

Section 4.10.3.3 of the TMDL document discusses the allocation of waste load to 
construction and industrial stormwater sources.   
 

Construction and industrial stormwater WLAs were established based on estimated 
percentage of land in the watershed that is currently under construction or permitted 
for industrial use. … To account for future growth (reserve capacity), allocations in 
the TMDL were rounded up to 0.1% of the total watershed load for construction 
stormwater, and 0.1% for industrial stormwater.    
[Excerpted from the TMDL document] 

 
The EPA finds that the TMDL document submitted by MPCA satisfies the requirements of the 
fifth criterion. 

 

Excerpted from the TMDL document  
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Section 6.  Margin of Safety (MOS) 
 
The statute and regulations require that a TMDL include a margin of safety (MOS) to account for 
any lack of knowledge concerning the relationship between load and wasteload allocations and 
water quality (CWA §303(d)(1)(C), 40 C.F.R. §130.7(c)(1) ).  EPA’s 1991 TMDL Guidance 
explains that the MOS may be implicit, i.e., incorporated into the TMDL through conservative 
assumptions in the analysis, or explicit, i.e., expressed in the TMDL as loadings set aside for the 
MOS.  If the MOS is implicit, the conservative assumptions in the analysis that account for the 
MOS must be described.  If the MOS is explicit, the loading set aside for the MOS must be 
identified. 
 
Section 6 Review Comments: 

 
A margin of safety is provided and justified.  If an implicit MOS is used, conservative 
assumptions are identified, and their relative impacts discussed.  

 
The quality of the data set used for development and calibration of the HSPF model is 
discussed in several places throughout the TMDL document to support the selection of the 
margins of safety.  

 
Data requirements for developing and calibrating an HSPF model application are 
both spatially and temporally extensive. The model evaluation period was from 2000 
through 2013. Time-series data used in developing the model application included 
meteorological, atmospheric deposition, and point-source data. Precipitation, 
potential evapotranspiration, air temperature, wind speed, solar radiation, dewpoint 
temperature, and cloud cover data are used in HSPF to simulate hydrology 
(including snow processes).   
[Excerpted from the TMDL document] 

 
Stream discharge sites with time-series monitoring data were used for calibration 
and validation. Data from all but the first year of the simulation period were used to 
calibrate the model. The model simulated the conditions in 1999 (one year prior to 
the model period) to allow it to adjust to existing conditions. The 13-year simulation 
period covered a range of dry years (2000, 2003, 2006, and 2008) and wet years 
(2002, 2005, and 2010).   
[Excerpted from the TMDL document] 

 
The 13-year simulation period covered a range of dry years (2000, 2003, 2006, and 
2008) and wet years (2002, 2005, and 2010). This range improved the model 
calibration and validation and provided an application that can simulate hydrology 
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and water quality during a broad range of recently observed climatic conditions.   
[Excerpted from the TMDL document] 

 
TSS TMDLs MOS 
Section 4.7.5 discusses the rationale for the MOS for the TSS TMDLs.  An explicit 10% 
MOS is used. 
 

For TSS TMDLs in the South Fork Crow River Watershed, an explicit MOS was 
calculated as 10% of the loading capacity. Ten percent was considered an 
appropriate MOS since the LDC approach minimizes a great deal of uncertainty 
associated with the development of TMDLs because the calculation of the loading 
capacity is the product of monitored flow and the TSS target concentration. Most of 
the uncertainty with this calculation is therefore associated with the flows in the 
impaired reach that were calculated based on monitored flows at S003-326, which is 
a well-established continuous flow monitoring station with a long flow record.   
[Excerpted from the TMDL document] 

 
Dissolved Oxygen TMDLs MOS 
Section 4.8.4 discusses the rationale for the MOS for the DO TMDLs. Both an explicit MOS 
of 10% and implicit MOS were utilized to account for uncertainties, including uncertainties 
in modeling predictions 
 

An explicit 10% MOS was included in TMDLs to provide a reasonable cushion 
against uncertainties. Oxygen demand for this TMDL was not measured directly as it 
was calculated using model predicted rates and variables. Thus, a 10% MOS 
accounts for the uncertainty in model predicted loads and the uncertainty in how the 
stream may respond to changes in oxygen demand loading. It is also important to 
note that the TMDL was set to predict the stream meeting the DO standard 95% of 
the time whereas the standard only requires meeting the DO standard 50% of the 
time below the 7Q10. Consequently, the current modeling also provides an implicit 
MOS.   
[Excerpted from the TMDL document] 

 
Bacteria TMDLs MOS 
Section 4.9.4 of the TMDL document discusses the MOS for Bacterial TMDLs.  A 5% 
explicit margin of safety was deemed adequate due to the use of load duration curves and 
the quality of the monitoring data used to calibrate the HSPF model.  
 

An explicit MOS equal to 5% of the total load was applied whereby 5% of the loading 
capacity for each flow regime was subtracted before allocations were made among 
the waste load and watershed load. Five percent was considered an appropriate MOS 
since the LDC approach minimizes a great deal of uncertainty associated with the 
development of TMDLs because the calculation of the loading capacity is the product 
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of monitored flow and the target E. coli concentration. Most of the uncertainty with 
this calculation is associated with the flows in each impaired reach, which were 
simulated using the HSPF model which was calibrated using well established, long 
term monitored flow data at several stations throughout the South Fork Crow River 
Watershed.   
[Excerpted from the TMDL document] 

 
Phosphorus TMDLs MOS 
Section 4.10.4 discusses the selection of a 10% MOS for to account for potential errors in 
the development of Nutrient TMDLs  
 

Ten percent of the load has been set aside to account for any uncertainty in the lake 
response models. The 10% MOS was considered reasonable for all of the modeled 
lakes due to uncertainties in the HSPF model and the quantity of watershed and in-
lake monitoring data available. Watershed modeling results over a 10-year period 
(2004 to 2013) were used for the majority of the lake modeling. In-lake monitoring 
data collected during the same 10-year period was also available for the majority of 
the lakes.   
[Excerpted from the TMDL document] 

 
The EPA finds that the TMDL document submitted by MPCA contains an appropriate MOS 
satisfying the requirements of the sixth criterion. 

 
 

Section 7.  Seasonal Variation 
 
The statute and regulations require that a TMDL be established with consideration of seasonal 
variations.  The TMDL must describe the method chosen for including seasonal variations.  
(CWA §303(d)(1)(C), 40 C.F.R. §130.7(c)(1) ). 
 
Section 7 Review Comments: 

 
Seasonal variation in loads and/or effects are described and accounted for. 

 
TSS TMDLs Seasonal Variation  
Section 4.7.6 of the TMDL document discusses how seasonal variation is accounted for 
through the application of LDCs. 
 

Both seasonal variation and critical conditions are accounted for in this TMDL 
through the application of LDCs. LDCs evaluate water quality conditions across all 
flow regimes including high flow runoff conditions where sediment transport tends to 
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be greatest. Seasonality is accounted for by addressing all flow conditions in a given 
reach.   
[Excerpted from the TMDL document] 

 
Dissolved Oxygen TMDLs Seasonal Variation 
Section 4.8.5 of the TMDL document discusses how dissolved oxygen levels are affected by 
temperature levels during different seasons of the year.  Targeting the TMDL to protect 
during the warmers months is expected to ensure protection during the cooler seasons.  
 

Figure 3-7 in Section 3.5.2 shows that the DO exceedances did not occur during the 
winter where data were available. Therefore, the critical period for DO was 
determined to be the open water months, and the TMDL was written for the months of 
April through November. It was determined that most exceedances occurring during 
May, June, and early July occurred in the high and very high flow zones and most 
exceedances occurring during late July, August, and September occurred in the mid, 
and low, and very low flow zones. For Buffalo Creek, because exceedances occur in 
all flow zones, as shown in Figure 3-10, it was determined that the critical condition 
is not flow-related.   
[Excerpted from the TMDL document] 

 
Bacteria TMDLs Seasonal Variation 
Section 4.9.5 of the TMDL document discusses how bacteria populations are influenced by 
seasonal temperature differences, and how this seasonal variation is accounted for through 
the application of LDCs. 
 

Thus, these organisms are expected to be at their highest concentrations during 
warmer summer months when stream flow is low and water temperatures are high. 
High E. coli concentrations in these reaches continue into the fall, which may be 
attributed to constant sources of E. coli (such as animal access to the stream) and less 
flow for dilution. However, this data may be skewed as more samples were collected 
in the summer months than in October. Critical conditions and seasonal and annual 
variations are accounted for in these TMDLs by setting the TMDL across the entire 
observed flow record using the load duration method.   
[Excerpted from the TMDL document] 

 
Phosphorus TMDLs Seasonal Variation 
Section 4.10.5 discusses the impact of seasonal variation on the nutrient TMDLs.  
 

Seasonal variation is accounted for through the use of annual loads and developing 
targets for the summer period, where the frequency and severity of nuisance algal 
growth will be the greatest. Although the critical period is the summer, lakes are not 
sensitive to short term changes in water quality, rather lakes respond to long-term 
changes such as changes in the annual load. Therefore, seasonal variation is 
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accounted for in the annual loads. By setting the TMDL to meet targets established 
for the most critical period (summer), the TMDL will inherently be protective of 
water quality during the other seasons.   
[Excerpted from the TMDL document] 

 
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of 
the seventh criterion.  
 

 

Section 8.  Reasonable Assurances 
 
When a TMDL is developed for waters impaired by point sources only, the issuance of a 
National Pollutant Discharge Elimination System (NPDES) permit(s) provides the reasonable 
assurance that the wasteload allocations contained in the TMDL will be achieved.  This is 
because 40 C.F.R. 122.44(d)(1)(vii)(B) requires that effluent limits in permits be consistent with 
“the assumptions and requirements of any available wasteload allocation” in an approved 
TMDL. When a TMDL is developed for waters impaired by both point and nonpoint sources, 
and the WLA is based on an assumption that nonpoint source load reductions will occur, EPA’s 
1991 TMDL Guidance states that the TMDL should provide reasonable assurances that nonpoint 
source control measures will achieve expected load reductions in order for the TMDL to be 
approvable. This information is necessary for EPA to determine that the TMDL, including the 
load and wasteload allocations, has been established at a level necessary to implement water 
quality standards. 
EPA’s August 1997 TMDL Guidance also directs Regions to work with States to achieve TMDL 
load allocations in waters impaired only by nonpoint sources.  However, EPA cannot disapprove 
a TMDL for nonpoint source-only impaired waters, which do not have a demonstration of 
reasonable assurance that LAs will be achieved, because such a showing is not required by 
current regulations. 
 
Section 8 Review Comments:  

 

Reasonable assurance that NPS load reductions will occur is provided in the document 
(applicable for waterbodies with both PS and NPS load allocations). 
 



TMDL: South Fork Crow River TMDL, Final Review and Decision, Central MN 
Date: April 29th, 2019 

 

 
Page 54 of 70 Pages  Section 8 

Load reductions are feasible to achieve 
The Crow River Organization of Water (CROW) is a watershed group dedicated to 
protection and restoration of the Crow River watershed.  The CROW was formed in 1999 
as a result of heightened interest in the Crow River. A Joint Powers Agreement was 
signed by all 10 of the counties with land in the Crow River Watersheds. The CROW 
Joint Powers Board is made up of one representative from each of the county boards who 
signed the agreement. The counties involved in the CROW Joint Powers Board include 
Carver, Hennepin, Kandiyohi, McLeod, Meeker, Pope, Renville, Sibley, Stearns and 
Wright. CROW has developed numerous projects over the years that reduce sediment and 
phosphorus loads to the Crow River (CROW Annual Report, 2018).   

 
In the fall of 2011, the CROW and local partners began working with the MPCA’s 
new WRAPS approach in the South Fork Crow River Watershed. See the WRAPS 
report developed concurrently with this TMDL report for more details.  Specific 
practices that can be successfully implemented to address the loading reductions 
required for these TMDLs are identified in Sections 8.3.1-8.3.4 of this document. The 
organizations listed below have the technical expertise to identify and implement the 
correct BMPs for each parameter. 
[Excerpted from the TMDL document] 
 

Another example is the Buffalo Creek Watershed District.  The District Overall Plan (2014-
2023) discusses the various BMPs implemented in the Buffalo Creek watershed, along with 
the identification of priority areas for implementation efforts an additional monitoring.  The 
plan also contains a list of completed projects and the funding used to implement them. 
https://www.bcwatershed.org/pdf/BCWD%20Overall%20Plan%202014-
2023%20[with%20%20Appendix%20D%20Amendment%208-5-2015].pdf   
 

Technical and Logistical Resources are available and adequate. 
 
Section 8.3 of the TMDL document discusses the strategy for the implementation of 
potential best management practices (BMPs) that can be used to achieve the necessary load 
reductions.  Table 8-2 of the document lists potential BMPs that could be used to reduce 
TSS loads.  

https://www.bcwatershed.org/pdf/BCWD%20Overall%20Plan%202014-2023%20%5bwith%20%20Appendix%20D%20Amendment%208-5-2015%5d.pdf
https://www.bcwatershed.org/pdf/BCWD%20Overall%20Plan%202014-2023%20%5bwith%20%20Appendix%20D%20Amendment%208-5-2015%5d.pdf
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Section 8.3.2 of the TMDL document discusses the potential BMPs that can be employed to 
reduce the load of oxygen demand. 
 

As the CROW coordinates with its stakeholders on the details of this TMDL, some of 
the following BMPs may be selected to reduce oxygen demand in order achieve the 
Buffalo Creek DO TMDL:  

• Targeted monitoring to further identify high loading areas and sources of low 
DO  

• Channel morphology alteration 
• Lake restorations  
• Watershed nutrient reduction strategies  
• Urban BMPs   

[Excerpted from the TMDL document] 
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Table 8-3 of the TMDL document provides a list of BMPs that could be used to achieve E. 
coli reductions.  

 
Table 8-4 of the TMDL document lists the BMPs that could be employed to achieve the 
nutrient load reductions needed.  
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Section 8.1 of the TMDL document discusses the framework of how BMP implementation 
will be conducted in the watershed and names the Crow River Organization of Water 
(CROW) as the group that will coordinate efforts in the basin.  
 

The CROW and local water resource managers will coordinate on the selection, 

Excerpted from the TMDL document  
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prioritization, and incorporation of implementation actions into local water plans, 
based on strategies identified in this TMDL and the WRAPS report, and 
implementation of those plans. The MPCA will work with regulated entities on 
meeting permit requirements based on the TMDLs.   
[Excerpted from the TMDL document] 

 
Section 6 of the TMDL document discusses the Watershed Restoration and Protection 
Strategy (WRAPS) as the principal document that will outline the goals and actions needed 
to achieve the pollutant load reductions.  
 

The goals outlined in this TMDL study are consistent with and inform objectives 
outlined in the local county water management plans. These plans have the objective 
of implementing strategies called for in WRAPS/TMDLs through targeted actions to 
bring impaired waters into compliance with appropriate water quality standards, and 
thereby establish the basis for removing those impaired waters from the 303(d) 
Impaired Waters List. These plans provide the watershed management framework for 
addressing water quality issues. In addition, the stakeholder processes associated 
with this TMDL effort, as well as the broader planning efforts mentioned previously, 
have generated commitment and support from the local government units (LGUs) 
affected by this TMDL, and will help ensure that this TMDL project is carried 
successfully through implementation.   
[Excerpted from the TMDL document] 

 
A discussion is also included on the role of the Crow River Organization of Waters in 
coordinating local efforts to restore and protect the watershed. 

 
The effects of rapid urban growth, new and expanding wastewater facilities, and 
erosion from agricultural lands have been common concerns of many citizens, and 
local, state, and regional governments in Central Minnesota. As a result, many 
parties began meeting in 1998 to discuss management of the Crow River sub-basin 
consisting of the South Fork and North Fork Crow River Watersheds. The CROW was 
formed in 1999 as a result of heightened interest in the Crow River. A Joint Powers 
Agreement was signed by all 10 of the counties with land in the Crow River 
Watersheds. The CROW Joint Powers Board is made up of one representative from 
each of the county boards who signed the agreement. The counties involved in the 
CROW Joint Powers Board include Carver, Hennepin, Kandiyohi, McLeod, Meeker, 
Pope, Renville, Sibley, Stearns and Wright. The CROW currently focuses on 
identifying and promoting the following:  

• Protecting water quality and quantity  
• Protecting and enhancing fish and wildlife habitat, and water recreation 

facilities Public education & awareness  
• BMP implementation  

In the fall of 2011, the CROW and local partners began working with the MPCA’s 



TMDL: South Fork Crow River TMDL, Final Review and Decision, Central MN 
Date: April 29th, 2019 

 

 
Page 59 of 70 Pages  Section 8 

new WRAPS approach in the South Fork Crow River Watershed. See the WRAPS 
report developed concurrently with this TMDL report for more details.   
[Excerpted from the TMDL document] 

 
Financial resources are identified, and a cost estimate is provided. 

Section 8.5 of the TMDL document provides estimates for the cost of implementing the 
necessary load reductions 
 

Nutrient load reduction costs 
The cost to implement the necessary BMPs to achieve the load reductions of P called for by 
the BMP was estimated at $4.1 million dollars per basin per year based on the average cost 
to achieve P reductions in previous studies.   
 

A detailed analysis of the cost to implement the nutrient TMDLs was not 
conducted. However, as a rough approximation one can use some general results 
from BMP cost studies across the U.S. for example, an EPA summary of several 
studies showed a median life cycle cost of approximately $2,200 per pound TP 
removed for watershed BMPs (Foraste et al. 2012). Another recent review 
(Macbeth et al. 2015) of lake restoration projects performed throughout the State 
of Minnesota suggests a median life cycle cost of approximately $500 per pound 
of TP removed for internal load BMPs such as aluminum sulfate. Multiplying 
these rates by the needed watershed (29,941 pounds per year) and internal 
(57,477 pounds per year), TP reductions needed for the 23 lake basins in this 
TMDL provides a total cost of approximately $4.1 million per basin per year. 
This cost estimate assumes a 20-year life cycle for watershed and internal load 
BMPs.   
[Excerpted from the TMDL document] 

 
TSS load reduction costs 

Cost estimates for reducing TSS loads are projected at $149.6 million over 10 years based 
on experience reducing loads on other watersheds throughout the state.  

 
Utilizing estimates developed by an interagency work group (BWSR, USDA, 
MPCA, Minnesota Association of SWCDs, Minnesota Association of Watershed 
Districts, NRCS) who assessed restoration costs for several TMDLs throughout 
the State, it was determined that implementing the South Fork Crow River TSS 
TMDLs will cost approximately $149.6 million over 10 years. This was based on 
total area of the watershed (1,279 square miles) multiplied by the cost estimate of 
$117,000 per square mile for a watershed based treatment approach.   
[Excerpted from the TMDL document] 
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Bacteria reduction costs. 
Bacteria load reductions costs are estimated at $52 million dollars based on the typical cost 
of bacteria control per animal unit, and an estimate of the cost to bring failing septic systems 
up to code.  

 
The cost estimate for bacteria load reduction is based on unit costs for the two 
major sources of bacteria: livestock and failing SSTSs. The unit cost for bringing 
AUs under manure management plans and feedlot lot runoff controls is $350 per 
AU. This value is based on USDA EQIP payment history and includes buffers, 
livestock access control, manure management plans, waste storage structures, 
and clean water diversions. Repair or replacement of failing SSTSs was estimated 
at $7,500 per system. Multiplying those unit costs by an estimated 508 failing 
SSTSs and 138,768 AU in the South Fork Crow River bacteria impaired reach 
watersheds provides a total cost of approximately $52 million. The MPCA staff 
calculates that approximately 30% these AUs currently have controls or 
management plans in place, thus reducing this estimate by around a third.   
[Excerpted from the TMDL document] 

 
Oxygen demand reduction cost estimates.   

The cost to reduce oxygen demanding pollutants are estimated to start at $1.5 million 
dollars. 
 

Based on the estimates provided in the Buffalo Creek plan, the costs associated 
with meeting the goals described in the WRAPS would start at roughly 1.5 million 
dollars, although the WRAPS goals are estimated over 20 years whereas the 
Buffalo creek plan is projected through 2023, so actual costs are likely to be 
significantly more.   
[Excerpted from the TMDL document] 

 
 
Section 6 of the TMDL document discusses a variety of funding resources that can be 
utilized to implement the BMPs discussed above. 
 

Various sources of technical assistance and funding will be used to execute measures 
detailed in the South Fork Crow River WRAPS. Funding resources include a mixture 
of state and federal programs, including (but not limited to) the following:   
• Federal Section 319 Grants for watershed improvements 
• Funds ear-marked to support TMDL implementation from the Clean Water, Land, 

and Legacy constitutional amendment, approved by the state’s citizens in 
November 2008. 

• Watershed District cost-share funds 
• Local government funds 
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• SWCD cost-share funds 
• NRCS cost-share funds 
• Local Lake Association funds   
[Excerpted from the TMDL document] 
 

 
Clean Water Legacy Act:  The CWLA was passed in Minnesota in 2006 for the purposes of 
protecting, restoring, and preserving Minnesota water.  The CWLA provides the protocols 
and practices to be followed in order to protect, enhance, and restore water quality in 
Minnesota. 
 
The CWLA outlines how MPCA, public agencies and private entities should coordinate in 
their efforts toward improving land use management practices and water management. The 
CWLA anticipates that all agencies (i.e., MPCA, public agencies, local authorities and 
private entities, etc.) will cooperate regarding planning and restoration efforts. Cooperative 
efforts would likely include informal and formal agreements to jointly use technical, 
educational, and financial resources. 
 
The CWLA also provides details on public and stakeholder participation, and how the 
funding will be used. In part to attain these goals, the CWLA requires MPCA to develop 
Watershed Restoration and Protection Strategies (WRAPS). The WRAPS are required to 
contain such elements as the identification of impaired waters, watershed modeling outputs, 
point and nonpoint sources, load reductions, etc. (Chapter 114D.26; CWLA). The WRAPS 
also contain an implementation table of strategies and actions that are capable of achieving 
the needed load reductions, for both point and nonpoint sources (Chapter 114D.26, Subd. 
1(8); CWLA).  Implementation plans developed for the TMDLs are included in the table, 
and are considered “priority areas” under the WRAPS process (Watershed Restoration and 
Protection Strategy Report Template, MPCA).  This table includes not only needed actions 
but a timeline for achieving water quality targets, the reductions needed from both point and 
nonpoint sources, the governmental units responsible, and interim milestones for achieving 
the actions. MPCA has developed guidance on what is required in the WRAPS (Watershed 
Restoration and Protection Strategy Report Template, MPCA).   
 
The Minnesota Board of Soil and Water Resources administers the Clean Water Fund as 
well, and has developed a detailed grants policy explaining what is required to be eligible to 
receive Clean Water Fund money (FY 2014 Clean Water Fund Competitive Grants Request 
for Proposal (RFP); Minnesota Board of Soil and Water Resources, 2014). 
 

The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of 
the eighth criterion.  
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Section 9.  Monitoring Plan to Track TMDL Effectiveness 
 

EPA’s 1991 document, Guidance for Water Quality-Based Decisions: The TMDL 
Process (EPA 440/4-91-001), recommends a monitoring plan to track the effectiveness of a  
TMDL, particularly when a TMDL involves both point and nonpoint sources, and the WLA is  
based on an assumption that nonpoint source load reductions will occur. Such a TMDL should 
provide assurances that nonpoint source controls will achieve expected load reductions and, 
such TMDL should include a monitoring plan that describes the additional data to be collected 
to determine if the load reductions provided for in the TMDL are occurring and leading to 
attainment of water quality standards. 
 

Section 9 Review Comments 
 

 

Section 7 of the TMDL document identifies two types of monitoring to be conducted to 
ensure the effectiveness of the TMDL.  The first type is monitoring conducted to ensure the 
actions needed to reduce the pollutant loads are being taken (i.e. implementation is moving 
forward).  The second type is to monitor the actual chemical and physical aspects of the 
waterbodies to ensure that the load reduction implementation actions being taken are leading 
the reduction of pollutants of concern called for by the TMDL, and that the physical 
characteristics of the waterbody are responding to those reductions in accordance with the 
assumptions and predictions made when developing the TMDL.  A commitment to 
adaptively managing the process of TMDL implementation in response to results of both of 
these types of monitoring is essential to ensuring that resources dedicated to achieving WQS 
are being utilized in the most efficient manner possible.  A commitment to monitoring the 
affected resources by the Crow River Organization of Water on a ten year cycle is 
mentioned in the text.   

 
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of 
the ninth criterion. 
 
 
 

Section 10. Implementation 
 

EPA policy encourages Regions to work in partnership with States/Tribes to achieve 
nonpoint source load allocations established for 303(d)-listed waters impaired by nonpoint 
sources.  Regions may assist States/Tribes in developing implementation plans that include 
reasonable assurances that nonpoint source LAs established in TMDLs for waters impaired 
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solely or primarily by nonpoint sources will in fact be achieved.  In addition, EPA policy 
recognizes that other relevant watershed management processes may be used in the TMDL 
process.  EPA is not required to and does not approve TMDL implementation plans. 

 
Section 10 Review Comments 

 
Section 8 of the TMDL document discusses potential measures, including a variety of 
BMPs, that may be utilized to achieve the pollutant load reductions needed to meet the 
pollutant waste load and NPS load allocations specified in the TMDL.  Implementation of 
load reductions associated with MS4s, construction and industrial stormwater, and NPDES 
permitted wastewater facilities, will be implemented through their respective state 
permitting programs.  Section 8.3 of the document provides a discussion of strategies for 
addressing load reductions for non-point sources of pollutants not subject to NPDES 
permitting requirements.  These strategies were discussed and cited in greater detail in 
Section 8 of this decision document.  
 

The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the tenth 
criterion. The EPA reviews but does not approve implementation plans. 
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Section 11. Public Participation 
 

EPA policy is that there should be full and meaningful public participation in the TMDL 
development process.  The TMDL regulations require that each State/Tribe must subject 
calculations to establish TMDLs to public review consistent with its own continuing planning 
process (40 C.F.R. §130.7(c)(1)(ii) ).  In guidance, EPA has explained that final TMDLs 
submitted to EPA for review and approval should describe the State’s/Tribe’s public participation 
process, including a summary of significant comments and the State’s/Tribe’s responses to those 
comments.  When EPA establishes a TMDL, EPA regulations require EPA to publish a notice 
seeking public comment (40 C.F.R. §130.7(d)(2) ). 

 
Provision of inadequate public participation may be a basis for disapproving a TMDL.  If 

EPA determines that a State/Tribe has not provided adequate public participation, EPA may defer 
its approval action until adequate public participation has been provided for, either by the 
State/Tribe or by EPA. 

 

Section 11 Review Comments 
 

 
TMDL development provided for adequate public participation. 

 
The TMDL development process provided numerous opportunities for the public to participate 
including numerous public meetings and a formal notice in the state register that the state was 
soliciting public comments on the final draft of the TMDL document.  
 

The public participation process is described. 
 
A thorough description of the public participation process is included in Section 9 of the final 
TMDL document.  
 

A stakeholder participation process was undertaken for this TMDL to obtain input from, 
review results with, and take comments from the public and interested and affected 
agencies regarding the development of and conclusions of the TMDL. The CROW board 
and Local Partner Technical Team convened multiple times to discuss and review TMDL 
results. The Technical Team consists of the CROW and stakeholders from local county 
government departments, SWCDs, cities, state and regional agencies, consultants, and 
others. Monthly CROW board meetings allowed for the general public and staff from 
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various agencies to be advised on the progress and results of the TMDL study.   
[Excerpted from the TMDL document] 

 
A summary of significant comments and response is provided.  

 
An opportunity for public comment on the draft TMDL report was provided via a public 
notice in the State Register from April 16, 2018, to May 16, 2018.   
[Excerpted from the TMDL document] 

 
 
One comment letter was received from the Minnesota Center for Environmental Advocacy. A 
brief summary of the comments received, the State’s responses to those comments, and EPAs 
review of those responses, are include below.   

Excerpted from the TMDL document 
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Minnesota Center for Environmental Advocacy (MCEA). 
Minnesota Pollution Control Agency (MPCA). 
 

MCEA believes that the State should complete TMDLs for all applicable WQS, for all of the 
waterbodies identified as impaired at this time, including addressing those waterbodies 
designated as impaired based on indexes of biological integrity and narrative WQS.  

 
MPCA responded that the State has the option to address a subset of the impairments at the 
present time while postponing addressing other impairments until a future date.  MPCA is 
waiting on the finalization of numeric WQS for nitrates prior to completing any necessary 
nitrogen related TMDLs.  
 

MCEA believes that the State should designate specific sources as point sources under MN 
State law that would not otherwise be included in this category under federal law.   
 

MPCA responded that such sources are considered non-point sources and are covered by 
the load allocations.  

 
MCEA does not feel that the level of assurance provided by the TMDL that non-point source 
reductions will be achieved is reasonable.   
 

Citing the Watershed Restoration And Protection Strategy (WRAPS) approach required by 
the MN Clean Water Legacy Act (CWLA), MPCA responded that it believes that its level 
of assurance is reasonable, particularly in comparison to the level of detail and 
commitment typically seen in TMDLs from other parts of the country. 

 

The EPA carefully reviewed the comments submitted during the public notice period, as well 
as the responses from MPCA.  The EPA agrees that MPCA appropriately addressed the 
comments. 

 
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the 
eleventh criterion.  

Section 12. Submittal Letter 
 

A submittal letter should be included with the TMDL submittal, and should specify 
whether the TMDL is being submitted for a technical review or final review and approval. Each 
final TMDL submitted to EPA should be accompanied by a submittal letter that explicitly states 
that the submittal is a final TMDL submitted under Section 303(d) of the Clean Water Act for 
EPA review and approval.  This clearly establishes the State’s/Tribe’s intent to submit, and EPA’s 
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duty to review, the TMDL under the statute.  The submittal letter, whether for technical review or 
final review and approval, should contain such identifying information as the name and location 
of the waterbody, and the pollutant(s) of concern. 
 

Section 12 Review Comments: 
 

A submittal letter is provided requesting formal review.  
 

A submittal letter (see below) was included with the initial request for review and approval on 
October 5th, 2018.  EPA subsequently returned the TMDL to the State via email to fix clerical 
errors on November 29th , 2018.  The State resubmitted the TMDL via email on March 12, 
2019.  The original submittal letter of October 5th, 2018 remains valid for the purposes of this 
review.   
 

The EPA finds that the submittal letter satisfies the requirements of the twelfth criterion.  
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Section 13:  Conclusions 
 
 

After a full and complete review, EPA finds that the TMDL study satisfies all of the elements 
of an approvable TMDL.  The EPA is approving thirty TMDLs for E. coli, DO consuming 
substances, Total Phosphorus and TSS.  The waterbody pollutant combinations to which this 
approval applies are listed in the table below.    

 
TMDLs Approved in this Decision Document 

Reach Name AUID Impairment POC 

Judicial Ditch 15 07010205-513 E. coli E. coli 
Buffalo Creek 07010205-638(2) DO  O2 

 
South Fork Crow River 07010205-658(3) TSS/Turbidity TSS 
South Fork Crow River 07010205-659(3) TSS/Turbidity TSS 
South Fork Crow River 07010205-511 TSS/Turbidity TSS 
South Fork Crow River 07010205-508 Fecal coliform E. coli 
South Fork Crow River 07010205-508 TSS/Turbidity TSS 

Lake Name Lake ID Impairment POC 
Bear 43-0076 Nutrients P 
Belle 47-0049 Nutrients P 
Big Kandiyohi 34-0086 Nutrients P 
Boon 65-0013 Nutrients P 
Cedar 43-0115 Nutrients P 
Goose 47-0127 Nutrients P 
Green Leaf 47-0062 Nutrients P 
Hoff 47-0106 Nutrients P 
Johnson 34-0012 Nutrients P 
Kasota 34-0105 Nutrients P 
Lillian 34-0072 Nutrients P 
Little Kandiyohi 34-0096 Nutrients P 
Marion 43-0084 Nutrients P 
Minnetaga 34-0076 Nutrients P 
Mud 10-0094 Nutrients P 
Preston 65-0002 Nutrients P 
Rice 86-0032 Nutrients P 
Silver 43-0034 Nutrients P 
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Star 47-0129 Nutrients P 
Thompson 47-0159 Nutrients P 
Wakanda 34-0169 Nutrients P 
Willie 47-0061 Nutrients P 
Winsted 43-0012 Nutrients P 
1) Oxygen demand accounts for the combination of SOD, NOD, and BOD as discussed in Section 3.6.2. 

and reflected in the TMDL document in Table 4-10. Buffalo Creek Dissolved Oxygen Total Maximum 
Daily Load. 

2) Previously listed as segment 501 prior to 2016 303(d) list. 
3) Previously listed as segment 540 prior to 2016 303(d) list. 

  
EPA’s approval of this TMDL extends to the water body identified above with the exception of any 
portions of the water body that is within Indian Country, as defined in 18 U.S.C. Section 1151.  
EPA is taking no action to approve or disapprove TMDLs for those waters at this time.  EPA, or 
eligible Indian Tribes, as appropriate, will retain responsibilities under the CWA Section 303(d) for 
those waters. 
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Tables 4-17 through 4-39 present the allocations for the impaired lakes in the South Fork Crow River 

Watershed. 

Table 4-17. Preston Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Judicial Ditch 28A 

Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 3.5 0.01 3.5 0.01 0.0 0% 

Construction and Industrial 

Stormwater 3.5 0.01 3.5 0.01 0.0 0% 

Load 

Total LA 4,603.5 12.60 3,000.6 8.22 1,602.9 35% 

Drainage Areas 2,456.3 6.72 1,415.7 3.88 1040.6 42% 

Upstream Lake (Allie) 1,818.0 4.98 1,272.0 3.48 546.0 30% 

Atmosphere 152.1 0.42 152.1 0.42 0.0 0% 

Internal Load 160.8 0.44 160.8 0.44 0.0 0% 

SSTS 16.3 0.04 0.0 0.00 16.3 100% 

MOS 333.8 0.91 

Total Load 4,607.0 12.61 3,337.9 9.14 1,602.9 35% 
1 Net reduction from current load to TMDL is 1,269.1 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 1,269.1 + 333.8 = 1,602.9 lbs/yr. 

Model Calibration Years: 2008, 2009, 2010, and 2012 

Table 4-18. Marion Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Buffalo Creek Major 

Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 5.8 0.02 5.8 0.02 0.0 0% 

Construction and Industrial 

Stormwater 5.8 0.02 5.8 0.02 0.0 0% 

Load 

Total LA 3,244.8 8.89 2,756.3 7.55 488.5 15% 

Drainage Areas 3,070.0 8.41 2603.8 7.13 466.2 15% 

Atmosphere 127.1 0.35 127.1 0.35 0.0 0% 

Internal Load 25.4 0.07 25.4 0.07 0.0 0% 

SSTS 22.3 0.06 0.0 0.00 22.3 100% 

MOS 306.9 0.84 

Total Load 3,250.6 8.91 3,069.0 8.41 488.5 15% 
1 Net reduction from current load to TMDL is 181.6 lbs/yr; but the gross load reduction from all sources must accommodate the 

MOS as well, and hence is 181.6 + 306.9 = 488.5 lbs/yr. 

Model Calibration Years: 2006, 2008, 2010, 2011, 2012, and 2013 
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Table 4-19. Big Kandiyohi Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Headwaters – 

South Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 1.9 0.005 1.9 0.005 0.0 0% 

Construction and Industrial 

Stormwater 1.9 0.005 1.9 0.005 0.0 0% 

Load 

Total LA 29,686.2 81.27 8,909.7 24.40 20,776.6 70% 

Drainage Areas 1,706.2 4.67 449.0 1.23 1,257.3 74% 

Upstream Lake (Wakanda) 9,124.6 24.98 1,204.6 3.30 7,920.0 87% 

Atmosphere 639.0 1.75 639.0 1.75 0.0 0% 

Internal Load 18,193.3 49.81 6,617.1 18.12 11,576.2 64% 

SSTS 23.1 0.06 0.0 0.00 23.1 100% 

MOS 990.2 2.71 

Total Load 29,688.1 81.28 9,901.8 27.12 20,776.6 70% 
1 Net reduction from current load to TMDL is 19,786.4 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 19,786.4 + 990.2 = 20,776.6 lbs/yr. 

Model Calibration Years: 2005 and 2006 

Table 4-20. Johnson Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Headwaters – South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 0.2 0.0005 0.2 0.0005 0.0 0% 

Construction and Industrial 

Stormwater 0.2 0.0005 0.2 0.0005 0.0 0% 

Load 

Total LA 493.7 1.35 127.1 0.35 366.7 74% 

Drainage Areas 205.9 0.56 77.4 0.21 128.6 62% 

Atmosphere 24.2 0.07 24.2 0.07 0.0 0% 

Internal Load 263.0 0.72 25.5 0.07 237.5 90% 

SSTS 0.6 0.002 0.0 0.00 0.6 100% 

MOS 14.1 0.04 

Total Load 493.9 1.35 141.4 0.39 366.7 74% 
1 Net reduction from current load to TMDL is 352.4 lbs/yr; but the gross load reduction from all sources must accommodate the 

MOS as well, and hence is 352.4 + 14.1 = 366.7 lbs/yr. 

Model Calibration Years: 2005 and 2006 
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Table 4-21. Kasota Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Headwaters – South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 1.4 0.004 1.4 0.004 0.0 0% 

Construction and Industrial 

Stormwater 1.4 0.004 1.4 0.004 0.0 0% 

Load 

Total LA 13,748.5 37.63 1,571.0 4.30 12,177.5 89% 

Drainage Areas 2,491.7 6.82 612.1 1.68 1,879.6 75% 

Upstream Lake (Minnetaga) 1,625.6 4.45 541.9 1.48 1,083.7 67% 

Atmosphere 103.8 0.28 103.8 0.28 0.0 0% 

Internal Load 9,505.4 26.02 313.2 0.86 9,192.2 97% 

SSTS 22.0 0.06 0.0 0.00 22.0 100% 

MOS 174.7 0.48 

Total Load 13,749.9 37.63 1,747.1 4.78 12,177.5 89% 
1 Net reduction from current load to TMDL is 12,002.7 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 12,002.7 + 174.7 = 12,177.5 lbs/yr. 
Model Calibration Years: 2006 and 2007 

Table 4-22. Lillian Lake TP TMDL summary (shallow lake, WCBP major subwatershed, located in the Headwaters 

– South Fork Crow Major Subwatershed)

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 1.8 0.005 1.8 0.005 0.0 0% 

Construction and Industrial 

Stormwater 1.8 0.005 1.8 0.005 0.0 0% 

Load 

Total LA 8,112.3 22.20 4,749.7 13.00 3,362.7 41% 

Drainage Areas 888.5 2.43 888.5 2.43 0.0 0% 

Upstream Lakes 6,213.8 17.01 2,851.2 7.81 3,362.6 54% 

Atmosphere 267.4 0.73 267.4 0.73 0 0% 

Internal Load 742.6 2.03 742.6 2.03 0 0% 

MOS 527.9 1.45 

Total Load 8,114.1 22.21 5,279.4 14.45 3,362.7 41% 
1 Net reduction from current load to TMDL is 2,834.7 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 2,834.7 + 527.9 = 3,362.7 lbs/yr. 

Model Calibration Years: 2008 and 2009 
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Table 4-23. Little Kandiyohi Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Headwaters – 

South Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 1.6 0.005 1.6 0.005 0.0 0% 

Construction and Industrial 

Stormwater 1.6 0.005 1.6 0.005 0.0 0% 

Load 

Total LA 12,267.5 33.59 2,328.1 6.73 9,939.4 81% 

Drainage Areas 1,458.4 3.99 692.0 1.89 766.4 53% 

Upstream Lakes (Kasota) 5,772.9 15.81 1,252.7 3.43 4,520.2 78% 

Atmosphere 160.0 0.44 160.0 0.44 0.0 0% 

Internal Load 4,568.9 12.51 223.4 0.61 4,345.5 95% 

SSTS 307.3 0.84 0.0 0.00 307.3 100% 

MOS 258.9 0.71 

Total Load 12,269.1 33.60 2,588.6 7.08 9,939.4 81% 
1 Net reduction from current load to TMDL is 9,680.6 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 9,680.6 + 258.9 = 9,680.5 lbs/yr. 

Model Calibration Years: 2006, 2007 and 2008 

Table 4-24. Minnetaga Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Headwaters – 

South Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 3.2 0.01 3.2 0.01 0.0 0% 

Construction and Industrial 

Stormwater 3.2 0.01 3.2 0.01 0.0 0% 

Load 

Total LA 10,237.3 28.03 1,949.9 5.34 8,287.3 81% 

Drainage Areas 3,744.0 10.25 1,499.6 4.11 2,244.4 60% 

Atmosphere 183.1 0.50 183.1 0.50 0.0 0% 

Internal Load 6,310.2 17.28 267.2 0.73 6,042.9 96% 

MOS 217.0 0.59 

Total Load 10,240.5 28.04 2,170.1 5.94 8,287.3 81% 
1 Net reduction from current load to TMDL is 8,070.3 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 8,070.3 + 217.0 = 8,287.3 lbs/yr. 

Model Calibration Years: 2008 and 2009 
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Table 4-25. Thompson Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Headwaters – 

South Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 1.1 0.003 1.1 0.003 0.0 0% 

Construction and Industrial 

Stormwater 1.1 0.003 1.1 0.003 0.0 0% 

Load 

Total LA 1,796.1 4.91 675.9 1.84 1,120.2 62% 

Drainage Areas 1,381.3 3.78 487.4 1.33 893.9 65% 

Atmosphere 52.2 0.14 52.2 0.14 0.0 0% 

Internal Load 337.9 0.92 136.3 0.37 201.6 60% 

SSTS 24.74 0.07 0.0 0.00 24.7 100% 

MOS 75.2 0.21 

Total Load 1,797.2 4.91 752.2 2.05 1,120.2 62% 
1 Net reduction from current load to TMDL is 1,045.0 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 1,045.0 + 75.2 = 1,120.2 lbs/yr.  

Model Calibration Years: 2009 and 2010 

Table 4-26. Wakanda Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Headwaters - South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 4,014.0 10.99 2,515.1 6.89 1,498.8 37% 

Construction and Industrial 

Stormwater 12.9 0.04 12.9 0.04 0.0 0% 

Willmar City MS4 4,001.1 10.95 2,502.2 6.85 1,498.8 37% 

Load 

Total LA 11,998.4 32.85 4,496.7 12.32 7,501.8 63% 

Drainage Areas 5,699.0 15.60 3,564.2 9.76 2,134.9 37% 

Atmosphere 441.0 1.21 441.0 1.21 0.0 0% 

Internal Load 5,801.3 15.88 491.5 1.35 5,309.8 92% 

SSTS 57.1 0.16 0.0 0.00 57.1 100% 

MOS 779.1 2.13 

Total Load 16,012.4 43.84 7,790.9 21.34 9,000.6 56% 
1 Net reduction from current load to TMDL is 8,221.5 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 8,221.5.0 + 779.1 = 9,000.6lbs/yr. 

Model Calibration Years: 2005 
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Table 4-27. Cedar Lake TP TMDL summary (shallow lake, NCHF ecoregion, located in the Hutchinson – South Fork 

Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 2.1 0.01 2.1 0.01 0.0 0% 

Construction and Industrial 

Stormwater 2.1 0.01 2.1 0.01 0.0 0% 

Load 

Total LA 5,964.1 16.32 2,231.9 6.12 3,732.2 63% 

Drainage Areas 2,779.3 7.61 929.7 2.55 1,849.6 67% 

Upstream Lakes 175.8 0.48 162.8 0.45 13.0 7% 

Atmosphere 442.9 1.21 442.9 1.21 0.0 0% 

Internal Load 2,521.5 6.90 696.5 1.91 1,825.0 72% 

SSTS 44.6 0.12 0.0 0.00 44.6 100% 

MOS 248.2 0.68 

Total Load 5,966.2 16.33 2,482.2 6.81 3,732.2 63% 
1 Net reduction from current load to TMDL is 3,484.0 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 3,484.0 + 248.2 = 3,732.2 lbs/yr. 

Model Calibration Years: 2006 and 2008 

Table 4-28. Greenleaf Lake TP TMDL summary (shallow lake, NCHF ecoregion, located in the Hutchinson – South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 0.2 0.001 0.2 0.001 0.0 0% 

Construction and Industrial 

Stormwater 0.2 0.001 0.2 0.001 0.0 0% 

Load 

Total LA 693.2 1.90 439.4 1.21 253.8 37% 

Drainage Areas 172.8 0.47 83.5 0.23 89.3 52% 

Atmosphere 57.3 0.16 57.3 0.16 0.0 0% 

Internal Load 451.5 1.24 298.6 0.82 152.9 34% 

SSTS 11.6 0.03 0.0 0.00 11.6 100% 

MOS 48.9 0.13 

Total Load 693.4 3.77 488.5 1.34 253.8 37% 
1 Net reduction from current load to TMDL is 204.9 lbs/yr; but the gross load reduction from all sources must accommodate the 

MOS as well, and hence is 204.9 + 48.9 = 253.8lbs/yr. Model Calibration Years: 2007 and 2008 
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Table 4-29. Goose Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Hutchinson – South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 0.2 0.0005 0.2 0.0005 0.0 0% 

Construction and Industrial 

Stormwater 0.2 0.0005 0.2 0.0005 0.0 0% 

Load 

Total LA 2,260.7 6.19 162.3 0.44 2,098.4 93% 

Drainage Areas 411.5 1.13 76.2 0.21 335.3 81% 

Atmosphere 23.4 0.06 23.4 0.06 0.0 0% 

Internal Load 1,822.2 4.99 62.7 0.17 1,759.5 97% 

SSTS 3.6 0.01 0.0 0.00 3.6 100% 

MOS 18.1 0.05 

Total Load 2,260.9 6.19 180.6 0.49 2,089.4 93% 
1 Net reduction from current load to TMDL is 2,071.3 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 2,071.3+ 18.1 = 2,089.4 lbs/yr. 
Model Calibration Years: 2012 and 2013 

Table 4-30. Hoff Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Hutchinson – South Fork 

Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 4.8 0.01 4.8 0.01 0.0 0% 

Construction and Industrial 

Stormwater 4.8 0.01 4.8 0.01 0.0 0% 

Load 

Total LA 7,910.8 21.66 5,296.2 14.51 2,614.6 33% 

Drainage Areas 3,025.2 8.28 1,808.2 4.95 1,217.0 40% 

Upstream Lakes 4,391.1 12.02 2,997.0 8.21 1,394.1 32% 

Atmosphere 36.1 0.10 36.1 0.10 0.0 0% 

Internal Load 454.9 1.25 454.9 1.25 0.0 0% 

SSTS 3.5 0.01 0.0 0.00 3.5 100% 

MOS 589.0 1.61 

Total Load 7,915.6 21.67 5,890.0 16.13 2,614.6 33% 
1 Net reduction from current load to TMDL is 2,025.6 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 2,025.6 + 589.0 = 2,614.6 lbs/yr. 

Model Calibration Years: 2010 and 2011 
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Table 4-31. Star Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Hutchinson – South Fork 

Crow Major Subwatershed)(This lake is not on the 2016 303(d) list, however is proposed on the 2018 list.) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 0.7 0.002 0.7 0.002 0.0 67% 

Construction and Industrial 

Stormwater 0.7 0.002 0.7 0.002 0.0 0% 

Load 

Total LA 2,196.7 6.01 1,113.9 3.05 1,082.8 49% 

Drainage Areas 1,040.2 2.85 306.1 0.84 734.1 71% 

Atmosphere 132.2 0.36 132.2 0.36 0.0 0% 

Internal Load 1,024.3 2.80 675.6 1.85 348.7 34% 

MOS 34.0 0.09 

Total Load 2,197.4 6.01 1,148.6 3.14 1,082.8 49% 
1 Net reduction from current load to TMDL is 1,048.8 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 1,048.8 + 34.0 = 1,082.8 lbs/yr. 

Model Calibration Years: 2009 and 2010 

Table 4-32. Belle Lake TP TMDL summary (deep Lake, NCHF ecoregion, located in the Hutchinson – South Fork 

Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 0.05 0.0001 0.05 0.0001 0.0 0% 

Construction and Industrial 

Stormwater 0.05 0.0001 0.05 0.0001 0.0 0% 

Load 

Total LA 2,035.4 5.56 1,038.4 2.84 997.0 49% 

Drainage Areas 490.6 1.34 25.2 0.07 465.4 95% 

Upstream Lakes 77.1 0.21 77.1 0.21 0.0 0% 

Atmosphere 219.6 0.60 219.6 0.60 0.0 0% 

Internal Load 1,228.3 3.36 716.5 1.96 511.8 42% 

SSTS 19.8 0.05 0 0 19.8 100% 

MOS 115.4 0.32 

Total Load 2,035.5 5.56 1,153.9 3.16 997.0 49% 
1 Net reduction from current load to TMDL is 881.6 lbs/yr; but the gross load reduction from all sources must accommodate the 

MOS as well, and hence is 881.6 + 115.4 = 997.0 lbs/yr. 
 Model Calibration Years: 2008, 2009, and 2013 
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Table 4-33. Willie Lake TP TMDL summary (shallow lake, NCHF ecoregion, located in the Hutchinson – South Fork 

Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 4.7 0.01 4.7 0.01 0.0 0% 

Construction and Industrial 

Stormwater 4.7 0.01 4.7 0.01 0.0 0% 

Load 

Total LA 2,623.9 7.18 2,302.7 6.30 321.1 12% 

Drainage Areas 2,335.5 6.39 2,079.1 5.69 256.4 11% 

Upstream Lake (Greenleaf) 211.2 0.58 171.2 0.47 39.9 19% 

Atmosphere 44.7 0.12 44.7 0.12 0.0 0% 

Internal Load 7.7 0.02 7.7 0.02 0 0% 

SSTS 24.8 0.07 0.0 0.00 24.8 100% 

MOS 256.4 0.70 

Total Load 2,628.6 7.19 2,563.8 7.01 321.1 12% 
1 Net reduction from current load to TMDL is 64.8 lbs/yr; but the gross load reduction from all sources must accommodate the 

MOS as well, and hence is 64.8 + 256.4 = 321.1 lbs/yr. 

Model Calibration Years: 2010 and 2011 

Table 4-34. Bear Lake TP TMDL summary (shallow lake, NCHF ecoregion, located in the Lester Prairie – South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr 

lbs/da

y lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 0.2 0.001 0.2 0.001 0.0 0% 

Construction and Industrial 

Stormwater 0.2 0.001 0.2 0.001 0.0 0% 

Load 

Total LA 1,622.1 4.44 219.9 0.60 1,402.2 86% 

Drainage Areas 272.8 0.75 91.3 0.25 181.5 67% 

Atmosphere 37.6 0.10 37.6 0.10 0.0 0% 

Internal Load 1,311.3 3.59 91.0 0.25 1,220.3 93% 

SSTS 0.4 0.001 0.0 0.00 0.4 100% 

MOS 24.5 0.07 

Total Load 1,622.3 4.44 244.6 0.67 1,402.2 86% 
1 Net reduction from current load to TMDL is 1,377.7 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 1,377.7 + 24.5 = 1,402.2 lbs/yr. 
Model Calibration Years: 2011 
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Table 4-35. Boon Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Lester Prairie – South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 2.2 0.01 2.2 0.01 0.0 0% 

Construction and Industrial 

Stormwater 2.2 0.01 2.2 0.01 0.0 0% 

Load 

Total LA 6,356.0 17.41 1,700.2 4.66 4.655.8 73% 

Drainage Areas 1,590.7 4.36 978.4 2.68 612.3 38% 

Atmosphere 182.5 0.50 182.5 0.50 0.0 0% 

Internal Load 4,556.9 12.48 539.3 1.48 4,017.6 88% 

SSTS 25.9 0.07 0.0 0.00 25.9 100% 

MOS 189.2 0.52 

Total Load 6,358.2 17.42 1,891.6 5.19 4,655.8 73% 
1 Net reduction from current load to TMDL is 4,466.6 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 4,466.6 +189.2= 4,655.8 lbs/yr. 
Model Calibration Years: 2008 and 2009 

Table 4-36. Silver Lake TP TMDL summary (shallow lake, WCBP ecoregion, located in the Lester Prairie – South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 0.8 0.002 0.8 0.002 0.0 0% 

Construction and Industrial 

Stormwater 0.8 0.002 0.8 0.002 0.0 0% 

Load 

Total LA 6,108.3 16.73 874.2 2.4 5,234.2 86% 

Drainage Areas 519.8 1.42 334.3 0.92 185.5 36% 

Atmosphere 100.6 0.28 100.6 0.28 0.0 0% 

Internal Load 5,484.9 15.02 439.3 1.20 5045.7 92% 

SSTS 3.0 0.008 0.0 0.00 3.0 100% 

MOS 97.2 0.27 

Total Load 6,109.1 16.73 972.2 2.67 5,234.2 86% 
1 Net reduction from current load to TMDL is 5,137.0 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 5,137.0 + 97.2 = 5,234.2 lbs/yr. 
Model Calibration Years: 2006 and 2011 
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Table 4-37. Winsted Lake TP TMDL summary (shallow lake, NCHF ecoregion, located in the Lester Prairie – South 

Fork Crow Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 3.9 0.01 3.9 0.01 0.0 0% 

Construction and Industrial 

Stormwater 3.9 0.01 3.9 0.01 0.0 0% 

Load 

Total LA 15,448.0 42.29 1,950.4 5.35 13,497.6 87% 

Drainage Areas 10,812.8 29.60 1,744.3 4.78 9,068.5 84% 

Upstream Lake (South) 901.1 2.47 93.8 0.26 807.3 90% 

Atmosphere 86.4 0.24 86.4 0.24 0.0 0% 

Internal Load 3,628.1 9.93 25.9 0.07 3,602.2 99% 

SSTS 19.6 0.05 0.0 0.00 19.6 100% 

MOS 217.1 0.59 

Total Load 15,451.9 42.30 2,171.4 5.95 13,497.6 87% 
1 Net reduction from current load to TMDL is 13,280.5 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 13,280.5 + 217.1 = 13,497.6 lbs/yr. 
Model Calibration Years: 2008 and 2010 

Table 4-38. Mud Lake TP TMDL summary (shallow lake, NCHF ecoregion, located in the South Fork Crow River 

Major Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 331.0 0.90 91.9 0.25 239.1 72% 

Construction and Industrial 

Stormwater 1.3 0.003 1.3 0.003 0.0 0% 

Minnetrista City MS4 329.7 0.90 90.6 0.25 239.1 73% 

Load 

Total LA 2,342.8 6.42 573.6 1.57 1,769.1 76% 

Drainage Areas 1,700.8 4.66 467.8 1.28 1,233.0 72% 

Upstream Lakes 221.5 0.61 39.8 0.11 181.7 82% 

Atmosphere 52.9 0.14 52.9 0.14 0.0 0% 

Internal Load 367.3 1.01 13.1 0.04 354.1 96% 

SSTS 0.3 0.0007 0.0 0.00 0.3 100% 

MOS 73.9 0.20 

Total Load 2,673.8 7.32 739.4 2.02 2,008.2 75% 
1 Net reduction from current load to TMDL is 1,934.3 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 1,934.3 + 73.9 = 2,008.2 lbs/yr. 

Model Calibration Years: 2010 and 2011 
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Table 4-39. Rice Lake TP TMDL summary (shallow lake, NCHF ecoregion, located in the S South Fork Crow Major 

Subwatershed) 

Existing TP Load Allowable TP Load 
Estimated Load 

Reduction 

lbs/yr lbs/day lbs/yr lbs/day lbs/yr1 % 

Wasteload 

Total WLA 1,162.1 318 214.0 0.58 948.0 82% 

Construction and Industrial 

Stormwater 
0.6 0.002 0.6 0.002 0.0 0% 

Independence City MS4 755.5 2.07 138.7 0.38 616.8 82% 

Maple Plain City MS4 43.7 0.12 8.1 0.02 35.5 82% 

Minnetrista City MS4 362.3 0.99 66.6 0.18 295.7 82% 

Load 

Total LA 2,578.0 7.06 274.5 0.75 2,303.5 89% 

Drainage Areas (Non-MS4) 263.0 0.72 48.2 0.13 214.8 82% 

Upstream Lakes2 484.4 1.33 182.6 0.50 301.8 62% 

Atmosphere 33.9 0.09 33.9 0.09 0.0 0% 

Internal Load 1,743.2 4.77 9.8 0.03 1,733.4 99% 

SSTS 53.5 0.15 0.0 0.00 53.5 100% 

MOS 54.3 0.15 

Total Load 3,740.0 10.23 542.8 1.49 3,251.5 87% 
1 Net reduction from current load to TMDL is 3,197.2 lbs/yr; but the gross load reduction from all sources must accommodate 

the MOS as well, and hence is 3,197.2 + 54.3 = 3,251.5 lbs/yr. 
2 Upstream lakes incorporated in the model include Independence, Oak, Mud, Irene, Robina, Whaletail (North) 

Model Calibration Years: 2010 and 2011 
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