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TMDL: Sauk Lake (Southwest Bay TMDLs, Steams County, MN
Date: May 23, 2017

Decision Document for the
Approval of the Sauk Lake (Southwest Bay) Total Maximum
Daily Load
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.
TMDL Document Refers to the:
Sauk Lake (Southwest Bay) Excess Nutrient Total Maximum Daily Load
Prepared for Sauk River Watershed District (SRWD)
Prepared by Minnesota Pollution Control Agency
October 2016
wq-iw8-53e
Received by EPA Region 5 October 28th, 2016.

1.
Identification of Waterbody, Pollutant of Concern, Pollutant
Sources 1 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.,
Sauk Lake (SW Bay), MN
Final Decision Document

1

pondweed may all contribute internal phosphorus loading to the lakes. Phosphorus may
build up in the bottom waters of the lake and may be resuspended or mixed into the water
column when the thermocline decreases and the lake water mixes. A study was perfonned
in 2007 where sediment cores were sampled and analyzed for TP. The study estimated that
1435 kg of TP were released annually from the sediments into Sauk Lake (SW Bay).
Natural Background:
MPCA noted that there is a natural background of TP entering the lake from non
anthropogenic sources. MPCA performed a study in 2002 on various lakes across the state
to determine pre-settlement conditions based upon lake cores and associated diatom
analysis. Two nearby lakes were included in the study. Based upon the study, MPCA
estimated that pre-settlement in-lake concentration of TP was approximately 47 µg/L.
Future Growth: The majority of the Sauk Lake watershed is agricultural in nature. MPCA
does not expect the load allocations to change in the future. The wasteload and load
allocations (LA) were calculated for all cunent sources. Any expansion of point or nonpoint
sources will need to comply with the respective WLA and LA values calculated in the Sauk
Lakes (SW Bay) watershed TMDL.
Existing TP loading rates for contributing sources are discussed and quantified in Table 6 of
the TMDL document.
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the
first criterion.

· 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 (WQS), 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
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parameters.

Table 2. MPCA Goals 1 for Protecting Class 28 Waters.
North Central Hardwood Forest
Ecoregion 1
Parameters

Shallow Lakes3

Total Phosphorus (µg/L)

60

20
>1.0

Chlorophyll-a (µg/L)
Secchi Depth (m)

Excerptedfrom the TMDL Document
Target:
MPCA selected a target of 60 µg/L of TP to develop the Sauk Lake nutrient TMD L. MPCA
selected total phosphorus as the appropriate parameter to address eutrophication problems in
the lake because of the interrelationships between TP and chl-a, as well as SD. Algal
abundance is measured by chl-a, which is a pigment found in algal cells. As more
phosphorus becomes available, algae growth can increase. Increased algae in the water
column will decrease water clarity that is measured by SD.
In developing the lake nutrient standards for Minnesota lakes, MPCA evaluated data from a
large cross-section of lakes within each of the State's ecoregions. Clear relationships were
established between the causal factor, TP, and the response variables, chl-a and SD. MPCA
anticipates that by meeting the TP concentration the response variables chl-a and SD will be
attained and the lake will achieve the designated beneficial uses. For lakes to achieve their
designated beneficial uses, they must not exhibit signs of eutrophication and must allow
water-related recreation, fishing, and aesthetic enjoyment. MPCA views the control of
eutrophication as the lake enduring minimal nuisance algal blooms and exhibiting desirable
water clarity.
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the
second criterion.

3.

Loading Capacity - Linking Water Quality and Pollutant Sources

A TMDL must identify the loading capacity of a waterbody for the applicable pollutant. EPA
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Lake (SW Bay) TMDL. EPA finds MPCA's approach for calculating the loading capacity to be
reasonable and consistent with EPA guidance.
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the
third criterion.

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
Allocations for existing NPS loads are accounted for in Table 6 of the TMDL document.
Reserve capacity for future NPS loads was not allocated because increased future loads are
not anticipated.
The Sauk Lake (Southwest Bay) Watershed is primarily agricultural, which is unlikely to
undergo much change during the next few decades. Some shifts betvveen hay/pasture and
row crops will occur, but this will not affect the loading capacity of the lake since the
analysis was based on long term records, which likely included land management changes
of the same type and magnitude. 3

EPA finds MPCA's approach for calculating the LA to be reasonable.

3

Excerpted from the TMDL document Pg. 22

Sauk Lake (SW Bay), MN
Final Decision Document

13

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

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 fmm of unifo1m 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
pe1mit 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 coffesponding 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 impaiiments will not result. All
perrnittees 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
MPCA indicated that there are no NPDES permitted facilities (either municipal or industrial
facilities or MS4s) present in the watershed with the potential to discharge phosphorus.
Point Sources
There are no permitted stormwater or municipal wastevmter effluent sources in the Sauk
Lake (Southwest Bay) Watershed. There is one permitted industrial wastewater discharger
to Hoboken Creek, a petroleum storage facility. This facility has authority to discharge tank
condensate and waters used for cleaning. The discharge is not expected to contain
phosphorus, therefore a WLA is not needed for this facility. For this TMDL, to comply with
established TMDL protocols, 0.1 % of the total watershed load will be assigned to both
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industrial stormwater and construction stormwater. 4
A combined waste load allocation is provided for construction and industrial stonnwater at
43 kg/yr (0.12 kg/day).
EPA finds the MPCA 's approach for calculating the WLA for the Sauk Lake SWB TMDL to
be reasonable and consistent with EPA guidance.
The EPAfinds that the TMDL document submitted by MPCA satisfies the requirements of
thefifth criterion.

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)(l)(C), 40 C.F.R. §130.7(c)(l)). 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:
An explicit margin of safety of 7% is identified and justified in Section 6 of the TMDL
document. The margin of safety is 989 kg/yr (2.71 kg/day) of total phosphorus. MPCA
noted that the 7% is reasonable due to the results of the generally good calibration of the
BATHTUB model for pollutant loading (Section 6 of the TMDL). The calibration results
indicate the model adequately characterizes the waterbodies, and therefore additional MOS
is not needed.
An explicit MOS o/989 kg/yr (7%) is included in the TMDL. The data sets for the in
lake concentration and tributaries were quite robust and covered a period offive
years which had a typical range of conditions. For the existing conditions model no
adjustments of the calibration factors (all were left at model default values) were
required, and the internal loading was within estimated ranges. Since there is good
agreement between observed and predicted variables without undue model
adjustments, the 7% MOS is considered to be adequate to address the uncertainties

4

Excerpted from the TMDL document, Pg.14
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in the TMDL. 5
The EPA finds that the TMDL document submitted by MPCA contains an appropriate MOS
satisfying the requirements of the sixth criterion.

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)(l)(C), 40 C.F.R. §130.7(c)(l)).
Section 7 Review Comments:
Section 6 of the TMDL document address how the effects of seasonal and annual variation
are accounted for in the development of the TMDL.
Seasonal variation is accounted for by developing the allocation for the summer
season, which is when the nutrient levels peak and the likelihood of nuisance algae
blooms is highest. By setting the TMDL to meet water quality goals during the
critical summer period the allocations will be protective of the water quality during
the other seasons. 6

EPA supports the approach utilized by MPCA in addressing the effects of seasonal variation
by targeting the WQS for the critical summer season.
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the
seventh criterion.

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)(l)(vii)(B) requires that effluent limits in permits be consistent with "the
5 Excerpted from the TMDL document, Pg. 14
6 Excerpted from the TMDL document, Pg. 21
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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 8 of the TMDL document includes a section on monitoring that includes a
recommended strategy for effectiveness monitoring. The goals of the monitoring program
are identified as assessing progress toward achieving TMDL goals, and gaining a better
understanding of the lake dynamics. These two goals should provide the foundation needed
to implement the TMDL through a process of adaptive management. Water quality
monitoring is a critical component of the adaptive management strategy employed as part of
the implementation efforts. Water quality information will aid watershed managers in
understanding how BMP pollutant removal eff01is are impacting water quality. Water
quality monitoring combined with periodic review of BMP efficiency will provide
information on the success or failure of BMP systems designed to reduce pollutant loading
into Sauk Lake Southwest Bay. Watershed managers will have the opportunity to reflect on
the progress or lack of progress, and will have the opportunity to change course if progress is
unsatisfactory. The Sauk River Watershed District (SRWD) is expected to take the lead role
in coordinating the collection of monitoring data and review of BMP effectiveness. The
SRWD has been active in water resources management and protection since it was formed in
1986.
This list of implementation elements, along with the BMP 's recommended in the Sauk
River WRAPS report, should be considered within the framework of adaptive
management (Figure 13). With continued monitoring and assessment, the linkages
between nutrient sources and lake response will beconie better understood and
strategies for improving lake water quality can be refined. Because there are no
known point sources in the project area watershed, the implementation elements will
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9-10 times per year
Total Kjeldahl nitrogen
Nitrate/nitrite nitrogen

3. Blue-green toxicity testing if excessive algae blooms occur
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the
ninth criterion.

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 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 7 of the TMDL document includes an extensive discussion of the implementation
activities needed to meet the pollutant load reduction goals of the TMDL. Implementation
activities are largely to be based on a Watershed Restoration and Protection Strategy
(WRAPS) Report published by MPCA in 2015. Selection of Best Management Practices
(BMPs) for reducing agricultural related phosphorus inputs will be guided by the Minnesota
Department of Agriculture's Agricultural BMP Handbook, published in 2012.
Potential BMPs identified in the strategy include: 10

10

Excerpted from the TMDL document, Pg. 23
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A map is provided showing the average annual total phosphorus loads by subwatershed of the Sauk River
Watershed which can be used to aid in targeting BMP implementation.
Sauk River Watershed, Total Phosphorus, Average Annual Load by Subwatershed, lbs/yr, 1996-2009
Legend

1otal Phosphorus, lbs/year
D n01-011

D Q12-013
0.14-0.15
Q16-0.19

Q20 -023
0.24 -028
Q29-0.35
Q36 -0.57

Q58-1.14
1.15 -225

10

20 Miles

Percents rep-esent po int source contribution. For all other subwatersheds tl1e point sc,urce contribution is less tl1an 5% (most are less tl1an 1 %).

Excerpted from the TMDL Document

The EPA finds that this criterion has been adequately addressed. The EPA reviews but does not
approve implementation plans.

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

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 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 cover letter accompanied the submission of the final TMDL document that included
information to identify the waterbody in question, the purpose of the submittal, and the
pollutants of concern.
EPA received the final Sauk Lake (SW Bay) TMDL document, submittal letter and
accompanying documentation from the MPCA on October, 23th 2016. The transmittal letter
explicitly stated that the final Sauk lake (SW Bay) TMDL for phosphorus was being
submitted to EPA pursuant to Section 303(d) of the Clean Water Act for EPA review and
approval. The letter clearly stated that this was a final TMDL submittal under Section
303(d) of CWA.
The EPA finds that the TMDL transmittal letter submitted for the Sauk Lake SWB TMDL by
MPCA satisfies the requirements of this twelfth element.

13. Conclusion
After a full and complete review, EPA finds that the TMDL study satisfies all of the elements of an
approvable TMDL. This TMDL approval is for Total Phosphorus for Sauk Lake (Southwest Bay),
located in the Upper Mississippi River Basin in Steams County, Minnesota.
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EPA's approval of this TMDL extends to the water body identified in Table 1 of the TMDL
Document with the exception of any po1iions 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 3 03 (d) for those waters.
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