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Re: Mimnesota Mercury Statewide Total Maximuom Daily Load
Deqr Mr, Moore:

The United States Environmental Protection Agency (U.S, EPA) has conducted a complete
review of the Minnesota Statewide Mercury Tetal Maximom Dieily Losd submitted to 1.8, EPA
Aungust 25, 2006, mcluding Minnesota’s northeast and southwest regionnl total maximum daily
loads (TMDLs) addressing 511 mercury impairments. Based on thus review, US. EPA has
determined that these twa TMDLs meet the requirements of Seetion 303(d) of the Clean Water
Act and US, EPA's implementing régulations a1 40 C.F.R. Part 130, Therefore, by this letter
11.5. FPA hereby approves two (2) TMDLs addressing 511 mercury impainments within the
State of Minnesota. The statutory and regulatory requirements, and the TMDLs" compliance
with these requirements, are described in the enclosed decision document.

We appreciate your hard work in this area and the subrmttal of the TMDLs as required. 11 you
have any guestions, please contact Kevin Pierard, Chiel of ke Watersheds and Wetlinds Branch,
il 312-BRG-4448.
F.mru':ty yours. f
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Fave Sleeper, MPCA
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TMDL Decision Document

TMDL: June 1. 2006 Minnesota Statewide Mercury Total Maximum Daily Load
Status: Final
Date of U.S. EPA Decision: March 27, 2007

Impairment/Pollutant: Approximately two-thurds of the waters on Minnesota’s 2006 303(d) list
are 1dentified as being impaired for mercury due fo fish tissue concentration of mercury and/or
water column exceedance of the mercury water quality standard. To address these widespread
mercury impairments Minnesota divided the State into two regions, a northeast region and a
southwest region, and established a total maximum daily load (TMDL) for each region.
Collectrvely, the two regional TMDLs address 511 mercury impairments throughout the State that
were 1dentified in Category 5 of Minnesota’s 2006 Integrated Report. Each TMDL mncludes daily
loads for the loading capacity. wasteload allocation (WLA), load allocation (LA), plus a margin of
safety (MOS). The target for both TMDLs 1s 0.2 milligrams of total mercury per kilogram of fish.
or parts per million (mg/kg or ppm) fish tissue mercury concentration, which is a surrogate for the
numeric water column water quality standards: 1.3 nanograms per liter (ng/L) for the Lake Supernor
Basin, and 6.9 ng/L for the rest of the State.

Background: The Minnesota Pollution Control Agency (MPCA) provided a preliminary TMDL
Report to U.S. EPA in October 2004. MPCA released to the public a preliminary TMDL Report on
the State’s website in December 2004. U.S. EPA sent the State comments on the prehminary
Reports in January 2005, and MPCA responded to these comments in March 2005. MPCA
provided the public notice draft TMDLs to U.S. EPA in May 2005, A public notice and comment
period was held from July 18, 2005 to October 18, 2005. The State presented the final regional
TMDLs to the MPCA Citizens’ Board for approval to submit the TMDLs to U.S. EPA on July 25,
2006. The Citizens’ Board unanimously approved submutting the final regronal TMDLs to TU.S.
EPA for review and approval. On August 30, 2006, U.S. EPA received a final TMDL Report dated
June 1. 2006 (TMDL Report). The TMDL Report included copies of public comments recerved by
the State, an index of comments received and issues raised, a responsiveness summary. and a log of
public participation and supporting documents. On August 30, 2006, under separate cover, U.S.
EPA recerved a transcript of the July 25, 2006 Citizens’ Board meeting.

Caonclusion: After a full and complete review of the TMDL Report and supporting documents,
U.S. EPA finds that pursuant to Section 303(d) of the Clean Water Act. 33 US.C. Section 1313(D),
and U.S. EPA’s implementing regulations at 40 CFR Part 130, the northeast and southwest regional
mercury TMDLs satisfy the elements of approvable TMDLs. This approval addresses a total of 511
lake and river reach imparments as identified in Category 5 of Minnesota’s 2006 Integrated Report.
A load allocation for both TMDLs has been established. The primary nonpoint source identified in
both TMDLs is atmospheric deposition. One wasteload allocation has been established for each
region. Point sources, including stormwater, municipal wastewater treatment facilities, and
mndustrial dischargers, that impact the impaired lakes and river reaches addressed by these TMDLs
are subject to the applicable regional wasteload allocation. An explicit margin of safety has been
established for the southwest region’s TMDL while an implicit margin of safety has been used for
the northeast region’s TMDL. The final approved TMDLs are included m Section 9 of the TMDL



Report and are as follows:

Table 1. Approved Northeast and Southwest Mercury TMDLs

Region Loading Capacity | Load Allocation | Wasteload Allocation | Margin of Safety
Northeast 1.10 kg/day 1.09 kg/day 0.01 kg/day Implicit
Southwest 2.18 kg/day 155 kg/day 0.02 kg/day 0.61 ke/day

U.S. EPA’s approval of the mercury TMDLs extends to the water bodies which are identified on
Table 2 to this Decision Document and in Appendix A to the TMDL Report, with the exception of
any portions of the water bodies that are within Indian Country, as defined in 18 U.S.C. Section
1151. U.S. EPA 1s taking no action to approve or disapprove the State’s mercury TMDLs with
respect to those portions of the waters at thus tune. U.S. EPA, or eligible Indian Tribes, as
appropriate, will retain responsibilities under Section 303(d) for those waters.

U.S. EPA REVIEW OF THE ELEMENTS OF NORTHEAST AND SOUTHWEST TMDLs

Section 303(d) of the Clean Water Act (CWA) and U.5. EPA’s implementing regulations at 40 CFR
Part 130 describe the starutory and regulatory requirements for approvable TMDLs. Additional
information is generally necessary for U.S. EPA fo determine if a submitted TMDL fulfills the legal
requirements for approval under Section 303(d) of the CWA and U.S. EPA regulations, and should
be included in the submittal package. Use of the verb “must” below denotes information that is
required ro be submitted because it relates o elements of the TMDL required by the CWA and by
regulation. Use of the term “should” below denores information that is generally necessary for
U.S. EPA to determine if a submitted TMDL is approvable.

1. Identification of Water body, Pollutant of Concern, Pollutant Sources, and Priovity
Ranking

The TMDL submirttal should identify the water body as it appears on the State’s/Tribe’s
303(d) list, the pollutant for which the TMDL is being established, and the priovity ranking of the
warer body. The TMDL submirtal should include an identification of the point and nonpoint
sources of the pollutant of concern, including location of the seurce(s) and the quantity of the
loading, e.g., Ibs/per day. The TMDL should provide the identification numbers of the NPDES
permits within the water body. Where it is possible to separate natural background from nenpoint
sources, the TMDL should include a description of the natural background. This information is
necessary for U.S. EPA’s review af the load and wasteload allocations, which are required by
regulation.

The TMDL submittal should also contain a description of any important assumptions made
in developing the TMDL, such as: (1) the assumed distribution of land use (e.g., urban, forested,
agriculture); (2) population characteristics, wildlife resources, and other relevant information
affecting the characterization of the pollutant of concern and ifs allocation fo sources; (3) present




and future growth trends, if taken into consideration in preparing the TMDL, and (4) an
explanation and analytical basis for expressing the TMDL through sirrogate measures, if
applicable. Surrogate measures are parameters such as percent fines and turbidity for sediment
impairments; chlorophyl a and phosphorus loadings for excess algae; length of riparian buffer; or
number of acres of best management pracrices.

Identification of Water Bodies:

The lakes and river reaches identified in Category 5 of Minnesota’s 2006 Integrated Report are
impaired due to high mercury water column concentrations and fish tissue mercury concentrations
that result in a recommended consumption frequency of less than one meal per week for any
member of the population. Over the past several reporting cycles, Minnesota’s Integrated Reports
have mcluded a footnote stating that the mercury impairments are considered regional and a
regional or statewide TMDL would be developed to address the mercury impairments. After
consideration of available fish tissue data, water quality data, and land cover and use information
the State has established two regional TMDLs, for a northeast region and a southwest region, that
will address mercury impairments in lakes and river reaches within the State.

Section 4 of the TMDL Report discusses the State’s determination that major factors contributing to
variations 1n fish tissue mercury concentration are land cover and use. Land cover and use affects
the transport of mercury through a watershed. Nutrient loadings and water chemistry also influence
the bioavailability of mercury within a watershed. The State considered the bioavailability of
mercury in wetlands and forested lands versus cultivated lands when determining the two regions.
The TMDL for the northeast region includes the Northern Lakes and Forest ecoregion and the
Northern Minnesota Wetlands ecoregion. which are dominated by forest and wetlands. The other
ecoregions within the State are meluded in the TMDL for the southwest region and are mainly
cultivated lands. Respectively, Figure 2 and Table 2 of the TMDL Report show the two regions and
regional differences in land cover and some water quality differences.

Both the northeast and southwest TMDLs were established to address impairments in some of the
lakes and river reaches within each region. Table 2 of this Decision Document identifies the lakes
and river reaches and corresponding mercury mmpairment for each water body being addressed by
the northeast and southwest TMDLs.! The TMDL Report 1s titled “Statewide TMDL” which could
imply that the TMDLs address all mercury impairments in the State or all the mercury impairments
identified on Category 5 of Minnesota’s 2006 Integrated Report. The northeast and southwest
TMDLs, however. do not address all mercury impairments. The northeast and southwest TMDLs
address 511 of the lakes and river reach impairments identified on Category 5 of Minnesota’s 2006
Integrated Report.

In response to public comments received during the public notice and comment period, Minnesota
decided to remove a group of lakes and river reaches from the TMDLs. The public comments

! Appendix A of the TMDL Report identifies the lakes and river reaches and corresponding mercury impairment for
each water body being addressed by the northeast and southwest TMDLs.



raised concern that not all water bodies included in the public notice draft TMDLs would meet
water quality standards. A reduction factor, necessary to achieve the target fish tissue mercury
concentration 1 the standard size top predator fish. was calculated by the State for each of the two
regions. The reduction factors for both regions were calculated using the TMDL target fish tissue
mercury concentration of 0.2 mg/ke and the op™ percentile fish tissue mercury concentrations in the
standard size top predator fish. A mercury fish tissue concentration of 0.572 mg/kg was the highest
concentration used in calculating the regional reduction factors. Public comments raised concern
that 1f fish tissue concentrations in a water body exceed 0.572 mg/kg the water body would not meet
water quality standards and therefore, public comments recommended removing water bodies from
the TMDLs that had fish tissue concentrations higher than 0.572 mpg/kg. In response to these public
comments Minnesota decided to re-assess the water bodies mecluded in Appendix A of the public
notice draft TMDL Report and remove water bodies that had a maximum mercury concentration for
a fish size class mean greater than 0.572 mg'kg. The water bodies that were removed from
Appendix A of the draft public notice TMDL Report and are currently included in Category 5 of
Minnesota’s 2006 Integrated Report, will remain in Category 5 until such time as these water bodies
are meeting water quality standards, a TMDL has been completed and approved, or some other
appropriate reason for removing these waters from Category 5 1s available.

Pollutant of Concern:

The pollutant of concern is mercury. Mercury is a multimedia global pollutant. Mercury is emitted
to the air, transported then deposited to the soil and beds of rivers, lakes and streams. where a
number of biological and chemical processes occur in the soils, water bodies, and sediments that
cause mercury to react with organic materials to form methylmercury, a highly toxic form of
mercury. Methylmercury builds up, or bioaccumulates. 1 the bodies of animals, so fish at the top
of the aquatic food chain are likely to contain higher mercury concentrations than fish lower m the
aquatic food cham. Humans and wildlife are exposed to unsafe levels of methylmercury by eating
contaminated fish.

Sources of Pollutant Loads:

Sources considered by the State in the development of the northeast and southwest TMDLs include
atmospheric mercury deposition, WWTPs, non-mumcipal waste discharges, and stormwater. For
these TMDLs the only significant nonpoint source identified by the State 15 atmospheric deposition
of mercury. The State identifies 99% of the total mercury load as coming from atmospleric
deposition. Both natural and anthropogenic sources contribute to the atmospheric deposition
mercury load. The TMDL Report identifies natural sources as contributing 30% to the atmospheric
deposition mercury load while the remaining 70% is from worldwide anthropogenic sources. These
TMDLs do not address natural contributions of mercury.

Specific point sources that the State considered as sources contributing to the mercury load in the
impaired water bodies are identified in Appendix B to the TMDL Report and in the State’s

. 2 - .
responses to public comments.” These sources include discharges from WWTPs, pulp and paper

? Pages 17-18 of Minnesota’s Responses to Mercury TMDL Issues



mills, taconite mines. coal-fired power plants, and one refinery. The public notice draft TMDL did
not include the coal-fired power plants and the refinery. These point sources were added by the
State 1n response to public comments recerved during the public notice and comment period.

For the purpose of describing the sources of pollutant loads and estunating the 1990 total source
load, the State included the mercury loadings from stormwater i the estimate of loadings from
atmospheric deposition. Using data generated i two studies of snowmelt runoff from agriculture
fields and data generated 1n a pilot study for the Minneapolis-St. Paul NPDES municipal stormwater
pf-rmif;3 the State determined that the source of mercury to stormwater is atmospheric deposition
and that there are no other significant anthropogenic sources of mercury to stormwater.

Priority Ranking:

Minnesota has consistently included mercury impaired waters on its 303(d) lists. Minnesota’s
303(d) lists have also included a footnote stating that mercury impairments are mainly regional so a
regional or statewide approach to developing mercury TMDLs is appropriate. Section 303(d)(1)(A)
of the Clean Water Act requires States to establish a priority ranking for the impaired waters. taking
info account the severity of the pollution and the designated uses of the impaired waters. The target
schedule on Minnesota’s 303(d) list reflects the State’s priority ranking In establishing the priority
ranking, 1.e. the target schedule for developing TMDLs, the State considers factors such as the
severity of the pollutant, available monitoring data and targeted monitoring schedule, designated
use of the water body. and available resources. The State scheduled most of the impaired water
bodies addressed by these TMDLs for development starting 1n 1999 and completion expected by
2011,

Future Growth

Although Section 6.5 of the TMDL Report contains a discussion of reserve capacity, the TMDLs do
not contaimn a specific allocation that is reserved for future growth. The State’s discussion states that
the TMDLs provide a reserve capacity, load that 1s available for future growth when actual loads are
less than the allocations, for point sources but not for nonpoint sources. The TMDL Report
continues on to say that since the actual nonpomt source loads are in excess of the load allocations
there 1s no reserve capacity for nonpoint sources. The TMDL Report also states that there is reserve
capacity for point sources because the actual mercury load from point sources is less than the
wasteload allocation. Although the TMDL report contams statements that actual loads are in excess
or below the specific load and wasteload allocations, this does not mean that there 1s a specific
allocation to address present and future growth trends in the development of these TMDLs. Any
future growth of point or nonpoint sources will need to be consistent with the applicable regional
load and wasteload allocations of these TMDLs and the assumptions that were used in development
of these TMDLs. The State did not provide specific load or wasteload allocations for future growth
nor did the State include specific mercury loads from anticipated future growth in its calculation of
the total source loads used to develop these TMDLs.

I Gee April 25 2005 electronic mail message from Bruce Monson, MPCA, to Julianne Socha, T1.5. EPA.



Kev Assumption Made in the Development of the TMDLs:
The State assumed that the mercury levels in fish would be reduced in proportion to the reductions
m mercury deposition, based on the following rationale:*

a. A reduction in epuissions from sources mn a given source area (local, regional or global) results
a propottional reduction in the rate of deposition in Minnesota attributable to those sources.

b. A reduction in deposifion results in a proportional reduction in mercury loading to water bodies.

¢. Within a given water body. a proportional reduction in mercury loading mn the water results in a
proportional reduction in mercury concentrations in fish.

Minnesota relies on the results of two models from the U.S. EPA Mercwry Maps repa:rrt5 the
Mercury Cycling Model and the IEM-2M Watershed Model, which found linear relationships
between atmospheric deposition and fish tissue mercury concentrations in support of the State’s
assumption of proportionality. Starting with the relationship presented in the Mercury Maps report
and applying some sumplifying assumptions, Minnesota derived a relationship between a baseline
deposition value, a target fish tissue concentration. and a baseline fish tissue concentration (see
equation 5 on page 25 of TMDL Report). In deriving this equation some of the simplifying
assumptions applied by Minnesota included that the area of land and water remain constant over
tune. bioavailability factor and runoff coefficient are constant over time_® and that there are no
natural sources of mercury within the State. The methodology used by the State to establish the
northeast and southwest TMDLs, 1.e.. using a fish tissue mercury concentration reduction factor to
establish the loading capacities, relies on this principle of proportionality.

Assessment: US. EPA finds that the Mercury TMDLs submitted by the State of Minnesota
adequately describe the water bodies, pollutant of concern, pollutant sources. and priority ranking.
U.S. EPA finds that the State’s consideration of fish tissue data, water chemistry data, and land
cover and use mformation support the establishment of regional TMDLs. U.S. EPA finds that the
State’s assumption of proportionality 1s consistent with U.S. EPA study results and the State’s use
of this assumption in the establishment of the TMDLs is reasonable.

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 water body, the applicable numeric or narrative
water quality criterion, and the antidegradation policy. (40 CFR §130.7(c)(1)).

“ The rationale is an excerpt from Section 5.2 of the TMDL Report.

5 Cocca P.. Mercury Maps, A Quantitative Spatial Link Between Air Deposition and Fish Tissue. September 2001,
EPA-823-R-01-000,

® The bioavailability factor accounts for the fraction of divalent mercury converted to methylmercury, which is available
for bioaccumulation. The runoff coefficient 15 a discount applied to the watershed mercury loading to account for
mercury that is buried in the soil or volatilized to the atmosphere.



U.S. EPA needs this information to review the loading capacity determination, and load and
wasteload allocations, which are required by regulation.

The TMDL submitral 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 rarget 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 artainment of the numeric water quality target. Occasionally, the
poliutant of concern is different from the pollurant that is the subject of the numeric water quaiiry
target (e.g., when the pollutant of concern is phosphorus and the numeric water qualify targer 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 targer.

Numeric and Narrative Mercury Standards:

Section 3 of the TMDL Report describes the applicable Minnesota water quality standards.
Minnesota’s numeric mercury water quality standards are based on total (particulate + dissolved)
mercury concentrations in the water column. Minnesota has two Class 2 standards, 6.9 ng/L and
1.3 ng/L as set forth at Minnesota Rules Chapter 7050.0222 and 7052.0100. Both of the numeric
standards are a chronie standard. The 1.3 ng/L 15 a wildlife-based standard applicable to only the
waters of the Lake Superior Basin, and the 6.9 ng/L standard 15 a human health-based standard and
applies to waters outside of the Lake Superior Basin. In addition to the numerie standards. the
State’s narrative standard at Minnesota Rule Chapter 7050.0150, Subpart 7. provides the basis for
assessing the contaminants m fish tissue. The narrative standard states that a water body shall be
considered impaired when the Minnesota Department of Health recommends a consumption
frequency of less than one meal per week for any member of the population.

Linking Fish Tissue Concentrations to Standards:

Minnesota selected a water quality target of 0.2 mg/kg fish tissue mercury concentration in both the
southwest and northeast TMDLs. The 0.2 mg/kg target is lower than the recommended criteria as
set forth in U.S. EPA’s methylmercury criterion of 200 1,” which established a fish tissue criterion
of 0.3 mg/kg. U.S. EPA’s criterion considers toxieity and exposure. Minnesota’s proposed 0.2
mg/ke relies on U.S. EPA’s toxieity assumptions and values. Minnesota assumes a higher exposure
rate than U.S. EPA’s rate. Minnesota assumes an exposure rate of 30 grams of fish per day
compared to U.S. EPA’s assumption of 17.5 grams per day for the general population in the United
States. Minnesota uses a higher exposure rate because of the importance of sport fishing in
Minnesota and based on surveys of the fish eating habits of upper Midwest anglers.

In Section 4.4 .3 of the TMDL Report the State demonstrates a linkage between the fish tissue
mercury concentration target and the existing numeric water quality standards. Since Minnesota’s
standards are water column chronic standards for total mercury. and not fish tissue concentration
standards, the State needed to include a link from the fish tissue target to the numeric water column

"Office of Science and Technology, Office of Water, U.S. Environmental Protection Agency, Water Quality Criterion
Jor the Prorection of Human Health: Methyvimercury, Jannary 2001, EPA-823-R-01-001.



water quality standards. The State used bioaccumulation factors for 14 lakes representing
agricultural areas, urban areas, and forested areas in the northeast to calculate the water column
concentration that would be equivalent to the 0.2 mg/kg fish tissue target. The water column
concentrations, calculated using bioaccumulation factors, are well below the State’s numeric water
quality standards. Thus the State has successfully demonstrated that the water quality standards will
be met when the fish tissue mercury concentration target 1s achieved.

Proposed Numeric Standard:

Minnesota 1s proposing to add a numeric fish tissue water quality standard to Minnesota Rules
Chapter 7050. This proposed numeric fish tissue water quality standard 1s a quantification of the
existing narrative standard set forth in Chapter 7050. The proposed standard 1s 0.2 mg/kg and will
apply to total mercury concentrations in edible fish tissue of any species of fish from Minnesota’s
waters. The proposed fish tissue water quality standard will augment, but will not replace or change
the current water column numeric chronic standards.

Assessment: U.S. EPA finds that the TMDL Report submitted by the State of Minnesota adequately
describes 1ts water quality standards, relevant criteria, and water quality target. U.S. EPA agrees
that a fish tissue mercury concentration 1s an appropriate water quality target for these TMDLs.
Minnesota’s selection of a fish tissue target 1s linked to the State’s numeric and narrative water
quality standards, 1s consistent with U.S. EPA criterion, and it 1s a logical target since fish
consumption is the primary exposure pathway of methylmercury to humans and wildlife. U.S. EPA
also notes that the approach 1s consistent with Minnesota’s proposed plan to adopt a fish tissue
water quality standard.

3. Loading Capacity - Linking Water Quality and Pollutant Sources

A TMDL must identify the loading capacity of a water body for the applicable pollutant.
U.S. EPA regulations define loading capacity as the greatest amount of a pollutant that a water can
receive without violating warter quality standards (40 CFR £130.2(f)). 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. U.S. 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
paramerers as part of the analysis of loading capacity. (40 CFR 5130.7(c)(1)). TMDLs should
define applicable critical conditions and describe their appreach 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 condifions
and land use distribution.



The loadmng capacity for the northeast TMDL 1s 1.10 kg/day, and the loading capacity for the
southwest TMDL 1s 2.18 kg/day.

Overview of TMDL Methodelogy

The loading capacities established by the State for each region were caleulated by multiplying a
regional reduction factor® needed to achieve the fish tissue mercury concentration target by a
baseline load® for each region, thus calculating a regional load reduction goal.m The load reduction
goal was subtracted from a baseline load to arrive at the loading capacities. For each region the
State calculated the baseline load as the sum of the point source load and nonpoint source load for
the year 1990. In the TMDL Report the State refers to the baseline load as the total source load
(TSL). The reduction factor for each region was derived by assessing existing fish tissue mercury
concentration data, then determining the reduction needed to achieve the fish tissue concentration
target of 0.2 mg/kg.

1990 Baseline

The State’s TMDL Report and response to comments provides three primary justifications for
calculating the TSL for 1990. First, the TSL 1s the sum of the point source load and the nonpoint
source load. The nonpoint source load is represented by total (wet and dry) mercury deposition.
Minnesota’s estimate of both wet and dry deposttion 1s from lake sediment cores collected ina
study conducted from 1988 to 1990."! Minnesota’s use of 1990 for the TSL, therefore. is
reasonable because the State had a significant number of sediment core samples over a broad
geographic area upon which to base the loading estimates. The second justification the State
provided for the 1990 TSL 1s to remain consistent with other mercury reduction baselines. The
State uses 1990 as its mercury emission mventory baseline. and other State and Federal plans such
as the Great Lakes Binational Toxics Strategy and the Lake Superior Lakewide Management Plan
use 1990 as a baseline for assessing mercury reductions. Thus. the State selected a baseline year
that was consistent with other reduction goals and targets. The third justification provided by the
State for the 1990 TSL 1s that mercury use was relatively high and dropped precipitously beginning
around 1990 as mercury was removed from many products. For this reason 1990 represents the end
of a period when mercury emissions and fish tissue concentrations were in a steady state. The
studies and figures discussed in Section 5.3 of the TMDL Report support the assumption that
decreases in the United States” mercury product use and mercury emissions occurred around 1990,
The impact of these decreases m mercury use on fish tissue mercury concentrations 1s vet to be fully
realized; therefore. Minnesota selected 1990 for the baseline year.

® The northeast regional reduction factor 1s 65%. The southwest regional reduction factor 1s 51%. Section 4.4 of the
TMDL Report sets forth how the State derived these reduction factors.

? The baseline load for the northeast region 1s 1153 kg/yr and the baseline load for the southwest region 1s 1628 kg/yr.
Section 6 of the TMDL Report describes how the State established the baseline load, which is referred to in the TMDL
Report as the total source load (TSL).

" The load reduction goal for the northeast region 1s 749 kg/vr and 830 kg/yr for the southwest region. These load
reduction goals are found in Table 8§ of the TMDL Report.

" Swain. EB.DR. Engstrom, M.E. Brigham. T A Henning, and P.L. Brezonik. 1992. Increasing rates of
anmospheric mercury deposition in midcontinental Novth America. Science 257: 784-787.



Total Source Load for 1990

The sum of the point source load and nonpoint source load are the TSL for each region. The TSL
for each region simply defines the baseline load for the region to which the applicable reduction
factor is applied. Section 6 of the TMDL Report provides the State’s calculation of the TSL.

* Point Source Load Portion of the 1990 TSL

The point source portion of the TSL was calculated for each region. Within the southwest region
point sources used 1 the powmt source load caleulation mcluded water discharges from wastewater
treatment facilities, one refinery, and energy facilities. Within the northeast region the State
considered water discharges from wastewater treatment facilities. taconite mines. energy facilities,
and pulp and paper mills.

The State used current design flows from NPDES permits (refer to Appendix B of the TMDL
Report for specific NPDES permits and design flows), and effluent mercury concentrations to
caleulate the point source load portion of the TSL. If actual effluent mercury concentrations from
WWTPs were available the mean effluent concentrations were used. as was the case for the Metro
Waste Water Treatment Plant in the southwest region and the Western Lake Superior Sanifary
District in the northeast region.  For all other WWTPs, the State used a mercury concentration of
5 ng/L. which the State refers to as “typical”™. This “typical” concentration was chosen based on a
study by the Association of Metropolitan Sewerage Agencies that reported a median effluent
concentration value of 5 ng.-"L.12 Minnesota also cites in the TMDL Report a State study of 37
NPDES facilities where the central tendency of mercury concentrations in effluent were in the range
of 4 to 6 ng/L as support for the “typical” mercury concentration of 5 ng/L.

For taconite mines the State relied on the State’s discharge monitoring database for effluent data
from which the concentration of 1.5 ng/L was derived. For pulp & paper mills the State relied on
the Mercury Maps report for the average effluent concentration of 13 ng.--'L_EJ According to the
TMDL Report average effluent mercury concentrations from Wisconsin paper mills are 2 ng/L and
average effluent concentrations at Minnesota’s Boise Cascade facility are 1.6 ng/T. Remaining
consistent with approaches used and information contamed in the Mercury Maps report, Minnesota
elected to use the effluent concentration reported in the Mercury Maps report for pulp and paper
mills rather than the facility specific average effluent concentrations. In the public notice draft
TMDLs. the point source load portion of the TSL did not include discharges from energy facilities
or the refinery. In response to the public comments recerved during the public notice and comment
period the State recalculated the Eoint source load portion of the TSL to include discharges from
energy facilities and the refinery. 4
= Noupoint Source Load Portion of the 1990 TSL
The nonpoint source load portion of tltle TSL was determuned for each region using the total
mercury deposition of 12.5 g kim™ yr™ and the regional surface areas of 129,674 k™ for the

lf Page 12-13 of the Mercury Maps report
2 Page 12 of the Mercury Maps report
1 Page 17-18 of Minnesota’s Responses to Mercury TMDL Issues



southwest region and 90,151 km? for the northeast region. Minnesota’s estimate of total mercury
deposition 15 based on sediment cores from Minnesota lakes. Minnesota’s estunate includes both
wet and dry deposition. The nonpoint source load portion 1s the product of total mercury
atmospheric deposition and regional area. As previously discussed m section 1 of this Decision
Document, the nonpoint source load portion of the TSL accounts for contributions from stormwater.

In calculating the portion of the TSL resulting from atmospheric deposition, the State assumed that
100% of all atmospheric mercury loads, over fume, reach a water body. Public comments raised
concern that this assumption of 100% delivery ratio, 1.e., 100% of the mercury deposited on land is
delivered to water bodies, skews the relationship between point source and nonpoint source loads.
Public comments pointed out that the TMDL Report, Section 5.2, identifies the composite runoiff
coefficient for Minnesota in the range of 0.28, 1.e., 28%. of the mercury deposited on land will be
delivered to water bodies. Public comments also pointed out that the Mercury Maps report on page
18 states that 20% of awr deposited merenry will reach water bodies on a long-term average annual
rate. The State responded that the 28% coefficient reported for Minnesota comes from a study of
relatively undisturbed headwater lakes and does not represent delivery ratios m watersheds
disturbed by agriculture, urban development. or forestry. The State’s response also reported that a
study for large Chesapeake Bay tributaries reported delivery ratios ranging from 6.9% to 85 4%.
The State suggested that true delivery factors probably vary from less than 10% to more than 90%
with the potential of 100%. Given this variability in delivery ratios and given that the mercury
concentration in fish tissue 1s largely determined by the mercury loading to the watershed, and that
mercury loading to the watershed 1s largely impacted by the atmospheric mercury loads the State
chose not to change their original assumption of the 100% delivery ratio.

.S, EPA finds the State’s response acceptable. The State has identified the primary source of
mercury impairments as resulting from atmospheric deposition and provided a rationale for its use
of a 100% delivery ratio. In addifion, the State explained that its use of a 100% delivery ratio was
related to the State’s calculation of the wasteload allocation, as further discussed in section 4 of this
Decision Document.

Reduction Factor

The reduction factor 1s the percent reduction in total mercury load needed to achieve the fish tissue
target of 0.2 mg/kg for the 0™ percentile of the standard length fish. Fish tissue data were
reviewed for the standard size top predator fish i each region. The 90™® percennle fish tissue
mercury concentration and median concentrations were calculated for ear:h region for top predator
fish, 1.e walleve and northern pike. Using the difference between the i percentile mercury
concentration in top predator fish within each region and the 0.2 mg/'kg target. the State calculated
reduction factors of 65% for the northeast region and 51% for the southwest region.

The 90™ percentile was selected as the appropriate statistic because the State believes it 15 consistent
with the U.S. EPA’s human health water quality criteria guldance > US.EPA’s guidance states

¥ Office of Science and Technology, Office of Water, U.5. Environmental Protection Agency. Methodology for
Deriving Ambient Water Quality Criteria for the Protection of Human Health. October 2000, EPA-822-B-00-004.

















































































