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TMDL: Mississippi Headwaters TMDL Beltrami County, MN

Date: 10/16/2018

Mississippi Headwaters TMDL
For Little Turtle Lake and Lake Irving
EPA Final Review and Comments
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 becau�e 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 document is a final review of the TMDL document titled:
Mississippi Headwaters Total Maximum Daily Loads for Little Turtle Lake and Lake Irving,
Minnesota Pollution Control Agency, October 2018

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

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)(l)). 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
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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 the pollutant of concern, the
linkage between the surrogate and POC is described.
The pollutant of concern is P, which has a numericai water quaiity target of :s; 30 ppb. It is
expected that the response criterion Chi-a and Secchi transparency will also be met when the P
criterion is met.
Clear relationships were established between the causal factor TP and the response
variables Chi-a and Secchi transparency. Based on these relationships, the Chi-a and Secchi
standards are expected to be met.
[Excerpted from the TMDL document]
The EPA finds that the TMDL document submitted by the MPCA satisfies the requirements of the
second criterion.

Section 3.

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(fllThe 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)(l)). TMDLs should
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The critical conditions are described and accounted for.
Section 4.3 of the TMDL document discusses how critical conditions were addressed
during TMDL development. Critical conditions are accounted for 1n the TMDL by
addressing the TMDL loading to meet water quality standards during the summer
season when peak algal growth due to P inputs are expected to occur.
In deeper lakes, P concentrations may tend to decline or not change substantially in
the absence of major runoff events during the growing season. However, warmer
summer temperatures con result in periodic higher algal growth rates and higher
Chi-a concentrations. Warmer summer lake temperatures can also increase the
potential for lake internal P release or loading that can also contribute to increased
algal Chi-a. This seasonal variation has been factored into the development of
Minnesota's lake standards, based on swimmable and fishable beneficial uses, for
the summer critical recreation (June through September) [Heiskory and Wilson
2005}. This TMDL's targeted a/locations are based on Minnesota's lake standards
and summer critical conditions. [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 NPS loads are accounted for.
Load allocations and associated reductions are presented in Tables 4-5 and 4-6 of the
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TMDL document. Loads are expressed in both annual and daily terms. The load
allocations are broken down further for upstream sources, direct runoff from the
lakeshed, internal loadings and atmospheric deposition. Existing loads from septic
systems are acknowledged, but a load allocation is not provided as SSTSs are not
allowed to discharge to surface waters.

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

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

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)(l)(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:

Whether the MOS is expressed explicitly and/or implicitly, a justification must be provided
that explains why the MOS chosen is believed to be adequate to account for any
uncertainties and errors in the data and calculation of the TMDL.
A margin of safety is provided and iustified. If an implicit MOS is used, conservative
assumptions are identified, and their relative impacts discussed.
Section 4.2.15 discusses the Margin of Safety (MOS) allocated for both Little Turtle Lake and
Lake Irving, which are shown in the TMDL document in units of lbs/day in Tables 4-5 and 4-6
respectively. An explicit MOS of 10% is provided for both Little Turtle Lake and Lake Irving,
and an additional implicit MOS is provided for Little Turtle Lake by using a modeling endpoint
of 29 ug/I TP in place of the 30 ug/I in the WQS. The state believes the data set and modeling
efforts are commensurate with the MOS chosen.
The watershed modeling period was from 1995 through 2009. Time-series data that
were used in developing the model application included meteorological data,
atmospheric deposition data, and point-source data. Precipitation, potential
evapotranspiration, air temperature, wind speed, solar radiation, dew-point
temperature, and cloud cover data are needed for HSPF to simulate hydrology. The
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HSPF-derived data was used far the TMDL period of 2000 through 2009 was used
within BATHTUB, The simulation period included a range of dry and wet years. This
range of precipitation improves the model calibration and validation, and provides a
model application that can simulate hydrology and water quality during a broad
range of climatic conditions. The HSPF model calibration and validation results
further illustrate the calibration and fit of the data and modeling found in Ackerman,
D., 2015. In-Jake TP concentrations vary over the course of the growing season (June
through September), generally peaking in mid to late summer. The MPCA eutrophication
water quality guideline for assessing TP is defined as the June through September mean
concentration. The BATHTUB model was used to calculate the load capacities of each lake,
incorporating mean growing season TP values. TP loadings were calculated to meet the
water quality standards during the summer growing season, the most critical period of the
year. Calibration to this critical period will also provide adequate protection during times of
the year with reduced loading. The use of an explicit 10% MOS accounted for environmental
variability in pollutant loading, variability in water quality data /i.e., collected water quality
monitoring data), calibration and validation processes of modeling efforts, uncertainty in
modeling outputs, and conservative assumptions made during the modeling efforts. In
addition a small implicit MOS was also incorporated into the Little Turtle Lake calculations by
using an endpoint of 29 µg/Lfor TMDL modeling purposes.
[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.
P loads, and waterbody responses to those loads in terms of algal growth, as measured
by Chi-a concentrations and Secchi disk depth, vary seasonally. Increased P loads
contained in spring runoff events followed by warmer summer temperatures lead to
favorable conditioning for algal growth. MN accounts for this seasonality in the effects
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of P on eutrophication by establishing water quality standards designed to be protective
during the summer season. Section 4.3 of the TMDL document addresses seasonal
variation.
However, warmer summer temperatures can result in periodic higher algal growth
rates and higher Chi-a concentrations. Warmer summer lake temperatures can also
increase the potential far lake internal P release or loading that can also can tribute
to increased algal Chi-a. This seasonal variation has been factored into the
development of Minnesota's lake standards, based on swimmable and fishable
beneficial uses, for the summer critical recreation [season] (June through September)
[Heiskary and Wilson 2005). This TMDL's targeted allocations are based on
Minnesota's lake standards and summer critical conditions.
[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)(l)(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 non point 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 non point 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 non point sources. However, EPA cannot
disapprove a TMDL for nonpoint source-only impaired waters, which do not have a
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Section 9.

Monitoring Plan to Track TMDL Effectiveness

EPA's 1991 ducur-nc·nt, Guidance for Water QLJality-Based Decisions: The Tl\l/DL Process (EP.L\
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

An effectiveness monitoring plan is provided. (Recommended for all waterbodies, required for
waterbodies with both PS and NPS load allocations to ensure load reductions occur.)
Section 10 of the TMDL document discusses "Tracking Total Maximum Daily Load
Effectiveness".
Tracking progress toward achieving the TMDL load reductions will primarily rely on
monitoring each impaired watershed for {1} BMP implementation and /2) tracking
attainment to lake and stream water quality standards. Each of the Mississippi River Headwaters SWCDs (Headwaters) will track and report implementation projects
annually within their jurisdictions. Therefore, existing tools, such as the pollutant
reduction calculators and input into BWSR's web-based eLINK tracking system [BWSR
2016} and other methods of tracking will be used to report progress.
[Excerpted from the TMDL document]
Details are provided addressing which parties are anticipated to conduct additional water
quality monitoring. Recommendations are provided regarding which parameters are to be
monitored and the frequency of monitoring.
River and lake monitoring will be conducted by a combination of volunteer monitors and
county/SWCD technicians as resources and priorities allow. The monitoring level of
effort will vary among the Headwaters entities because staffing and budgets vary.
Annual reporting by the Headwaters partners will provide benchmarks for measuring
progress of the implemented TMDLs and for adaptive management. Details of the lake
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and stream monitoring will be specified by the Headwaters WRAPS process.
Headwater TMDL Jakes' water quality should continue to be monitored; monitoring
should be coordinated by the various WRAPS partners who work throughout the
watershed. The monitoring qoa/s may include the following:
• Growing-season monitoring should be continued for Lake Irving and Little Turtle
Lake for TP, Chi-a and Secchi transparency at one lake site. Secchi volunteer
monitoring should target 10 to12 growing-season transparency measurements per
year. Monitoring of upgradient river inlets for both lakes is encouraged.
• Lake Irving monitoring, particularly during peak growing-season /ow-flow periods
(e.g., Jess than225 cfs at Stump Lake Dam) should include TP, total dissolved P, and
three to four paired bottom water samples for TP and total iron.
• Initiate growing season paired monitoring of the north and south basin of Lake
Bemidji for TP, Chi-a and Secchi. Secchi volunteer monitoring should target 10 to 12
growing-season transparency measurements per year. Lake monitoring sites should
include three to four paired bottom water samples for TP and total iron.
• Growing-season interflows between Lakes Irving and Bemidji should be investigated
during /ow-flow periods to determine the degree and magnitude of potential
backwatering of flows from Lake Bemidji into Lake Irving. These low-flow
evaluations should also consider the potential for Bemidji WWTP flows to be carried
into Lake Irving, and include influence factors such as density and temperature. If
/ow-flow backwatering is observed, then potential remediation measures to limit
Bemidji WWTP effluent discharges is encouraged.
• The degree. of upgradient wetland complex TP and total dissolved P contributions
that result from dry and wet cycles should be further evaluated.
[Excerpted from the TMDL document]
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 solely or
primarily by nonpoint sources will in fact be achieved. In addition, EPA policy recognizes that
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Section 8.3 of the TMDL document discusses the overall cost of implementation of the
measures needed to achieve the P load reductions called for by the TMDL.
The cost estimate far this TMDL includes buffer implementation along NHD flowlines in
impaired drainage areas {50 foot buffers on both sides of approximately 544 stream
miles at approximately $200 per acre after cost share [Shaw 2016]), alum treatment on
Irving Lake acres (approximately 660 acres at $1,000 per acre [Kretsch 20161), septic
updates around Little Turtle Lake {20% replacement of approximately 54 septic systems
at $10,000 a system), and MIDS on high- and medium-intensity developed lands that
drain to impairments (approximately 1,572 acres at $5,000 per acre) [Minnesota BWSR
2016]. The initial estimate for implementing the Mississippi Headwaters WRAPS is
approximately $2,088,000 for nonpoint source implementation such as stream buffers,
alum in lakes, and SSTS updates and approximately $7,862,000 for implementing MIDS
in medium- and high-intensity developed areas.
[Excerpted from the TMDL document]
EPA believes the implementation plan serves to provide additional reasonable assurance that load
allocations will be achieved. EPA does not approve implementation plans.

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)(l){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.

Page 35 of 39 Pages

Section 10

TMDL: Mississippi Headwaters TMDL- Beltrami County, MN
Date: 10/16/2018

Section 11. Review Comments

Section 9 of the T!\�DL documelit d!�cusses the �ta!<eholder involvement in the T�/1DL
development process.
Development of this TMDL report included meetings with WRAPS project members
about the watershed assessment and TMDL process findings, and a 30-day public notice
period for public review and comment of the draft TMDL document occurred from June
4, 2018 to July 5, 2018. All input, comments, responses, and suggestions from public
meetings and the public notice period were addressed or were taken into consideration
in developing and modifying the TMDL. The draft TMDL report was made available at
https://www.pca.state.mn.us/sites/default/files/wq-iw8-57b.pdf. Regular updates
regarding the TMDL process with the WRAPS team included meetings to discuss TMDL
processes and results.
[Excerpted from the TMDL document]
WRAPS team meetings were held throughout the WRAPS/TMDL project to keep
stakeholders informed on the development of the draft WRAPS/TMDL. See Table 18 of
the Mississippi River Headwaters WRAPS for a specific listing of meetings held for the
WRAPS/TMDL project.
• A Bemidji MS4 meeting was held on June 12th, 2017, to present the draft TMDL
to the city of Bemidji. The meeting was held to formally review the draft TMDL
a/locations, their development, and to receive comments and suggestions. The
city of Bemidji has been an active participant and supporter of the WRAPS effort.
• Public and stakeholder meetings were held at key points throughout the
WRAPS/TMDL project. The final Public meetings for the project were held on
January 12th, 2017 (Bemidji), January 26th,2017 (Cohasset), and June 20th 2017
(Bemidji), to present the draft TMDL report and a/locations before public notice
and receive public comments and concerns. Subsequent WRAPS/TMDL
presentations were given on July 20th, 2017, at the Beltrami SWCD's monthly
Board meeting and at the Minnesota Association of Planning and Zoning
Administrators annual conference on October 13th, 2017 (Bemidji).
[Excerpted from the TMDL document]
The stakeholder process for the TMDLs has been part of the Mississippi Headwaters
WRAPS process. Its technical advisory committee was formed from representatives of the
following stakeholder groups:
• Beltrami SWCD (Bill Best, Brent Rudd)
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•
•
•
•
•
•
•
•
•
•
•
•

Bemidji State University {Steve Balmes, Pat Welle [BSU Emeritus])
Cass County SWCD (John Ringle)
City of Bemidji {Craig Gray, Nate Mathews, Shon Snap/)
(/enrwater SW(O (Nathan Nordlund, Nick Phillips)
Greater Bemidji Area Joint Planning Board (Josh Steams)
Headwaters Science Center
Hubbard SWCD (Jamin Carlson and Julie Kingsley)
Itasca S SWCD {Kim Yankowiak)
Leech Lake Band of Objibwe (Sam Malloy)
Minnesota BWSR (Jeff Hrubes, Chad Severts)
Minnesota Department of Health {Chris Parthun)
DNR {Andy Thompson, Dan Thul, Dick Rossman, Jcime Thibodeaux, Jennifer
Corcoran, Micheal Harris, Rian Reed, Rita Albrecht, Tony Standera)
• Mississippi Headwaters Board (Tim Terrill)
• USFS-Chippewa National Forest (David Morely)
• Turtle River Watershed Association {Corl Isaacson).
[Excerpted from the TMDL Document]
During the public comment period, one comment letter was received from the coordinator of the
Upper Mississippi River Source Water Protection Project (UMRSWPP). The letter did not address
any specific concerns with the TMDL analysis or document but rather expressed support and a
desire to work cooperatively with the state in protecting the water resources of the Mississippi
River. The MPCA responded by thanking the commenter for their review of the document and
expression of support.
EPA finds that adequate public participation was provided for as part of the TMDL development
process, meeting the requirements of the 11th 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
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Section 13.

Conclusion

After a full and complete review, the EPA finds that the TMDLs for the Mississippi
Headwaters Total Maximum Daily Loads for Little Turtle Lake and Lake Irving satisfy all the
elements of approvable TMDLs. This approval is for 2 TMDLs, addressing aquatic
recreation use impairments due to excess P loading.
The EPA's approval of these TMDLs extends to the water bodies which are identified in
Review Table 1 of this decision document with the exception of any portions of the water
bodies that are within Indian Country, as defined in 18 U.S.C. Section 1151. 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.
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