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TMDL Summary Table

EPA/MPCA
Required Elements

Summary

TMDL
Page #

Waterbody ID

Pomme de Terre River, Muddy Creek to Marsh Lake: Turbidity
07020002-501

Location

The Pomme de Terre River Watershed is located in the upper
Minnesota River Basin in southwestern MN. The river starts in
southern Otter Tail county, flows south through Grant,
Stevens, and Swift counties. Parts of Douglas and Big Stone
counties are included in the watershed also.

7,8

303(d) Listing information

The impaired reach of the Pomme de Terre River from Muddy
Creek to Marsh Lake was listed in 2002 for failure to meet
turbidity standards. The MPCA'’s projected schedule for the
TMDL completions, as indicated on Minnesota’s 303(d)
impaired waters list, implicitly reflects Minnesota’s priority
ranking of this TMDL. This TMDL was prioritized to begin in
2007 and be completed in 2011.

Impairment/TMDL
Pollutants of Concern

Turbidity

Impaired Beneficial Uses

The applicable water body classifications and water quality
standards are specified in Minnesota rules Chapter 7050.
Minnesota rules chapter 7050.0407 lists water body
classifications and chapter 7050.0200 lists the beneficial uses.
This water body is classified as impaired for aquatic life.

6, 12

Applicable Water Quality
Standards/Numeric
Targets

The Minn. R. ch. 7050.0222 subp. 4 and 5 sets the water
quality standard for class 2B waters, which is the classification
of the impaired reach in the Pomme de Terre River. If the
standards in this part are exceeded, it is considered indicative
of a polluted condition which is actually or potentially
deleterious, harmful, or injurious with respect to designated
uses or established classes of the waters of the state. The
numeric criterion for turbidity, based on stream classification of
a class 2B stream, is a standard of 25 NTU. Turbidity,
however, is a dimensionless measurement and thus loading
capacities cannot be calculated. A TSS surrogate is used to
calculate loading capacity and to determine allocations. The
TSS surrogate numeric target was determined to be 52 mg/L.

12

Loading Capacity
(expressed as daily loads)

Flow regimes were determined for high, moist, mid-range, dry
and low flow conditions. The mid-range flow value for each
flow regime was then used to calculate the total daily loading
capacity (TDLC). Thus, for the “high flow” regime, the TDLC is
based on the daily flow value at the 5 percentile. How to
convert flow and concentration to load:
1. Determine the median flow value for each regime.
2. Calculate the TSS surrogate equivalent of 25 NTU
3. For each flow regime, calculate the total liters per day
Flow (cfs) x 28.31 (cubic feet per liter) x 86400 (sec.
per day)
4. For each flow regime, calculate total mg of TSS:
TSS surrogate (52 mg/L) x total liters
5. For each flow regime, calculate total tons TSS per
day:
Total mg TSS/907,184,740

20-21




Daily flows multiplied by the TSS surrogate value results in the

load duration curve.

Zone Loading capacity
(tons/day)

High 101

Moist 38.2

Mid 18.0

Dry 7.9

Low 25

Turbidity levels are generally at their worst following significant
storm events during the late spring and early summer months.
See section 6.4 for a detailed description of seasonal variation

of turbidity levels.

Wasteload allocation WWTF with discharge limits 23-25
Source Permit# Individual | WLA with
WLA RC
Alberta MNG580002 0.050 0.075
Appleton MN0021890 0.055 0.083
Ashby MNG580087 0.147 0.221
Barrett MNO0022713 0.171 0.256
Chokio MNG580007 0.147 0.221
Chokio MNG640022 0.0015 0.002
WTP
Morris MN0021318 1.425 2.175
Denco LLC MNO0060232 0.031 0.045
Total (tons/day) 2.027 3.041
Construction Stormwater | Individual WLA (tons/day)
High 0.03
Moist 0.011
Mid 0.005
Dry 0.002
Low *
Industrial Stormwater Individual WLA (tons/day)
High 0.06
Moist 0.023
Mid 0.011
Dry 0.004
Low *
Permitted MS4 Individual WLA (tons/day)
High 1.01
Moist 0.382
Mid 0.18
Dry 0.079
Low *
* See section 5.8 for allocations for this specific category in
this flow zone
Load allocation Flow condition Load Allocation (tons/day) 25

High 86.76
Moist 30.93
Mid 12.97
Dry 3.99

Low *

* See section 5.8 for allocations for this specific category in

this flow zone




Margin of Safety

Because the allocations are a direct function of daily flow,
accounting for potential flow variability is the appropriate way
to address the MOS explicitly for the turbidity impairments.
This is done within each of five flow zones. An explicit 10%
MOS was applied

In the very lowest flow zone, the total daily loading capacity is
very small due to the occurrence of very low flows in the long-
term flow record. Consequently the MOS and WLA would
exceed the allocation. To account for this unique situation, the
WLA and LA are expressed as an equation rather than an
absolute number. That equation is:

Allocation = (flow contribution from a given source) X (45 mg/L
TSS)

In essence, this amounts to assigning a concentration-based
limit to the sources in the low flow zone, with the concentration
limit being 45 mg/L TSS from the MN Rules, Chapter 7050.

Flow Condition MOS (tons/day)

High

10.1

Moist

3.8

Mid

1.8

Dry

.79

Low

*

* See section 5.8 for allocations for this specific category in
this flow zone

22

Seasonal Variation

While the highest river flows occur in April, the highest turbidity
and TSS levels occur in June, as this is the month with the
highest average rainfall. During an average June, 3,000 tons
of suspended solids are carried down the river. Combined,
April, May and June account for 73% of the sediment load
carried by the river during the April through September
monitoring season.

31-34

Reasonable Assurance

The source reduction strategies detailed in the implementation
plan section have been shown to be effective in reducing
turbidity. Many of the goals outlined in this TMDL study run
parallel to objectives outlined in the local Water Plans. Various
programs and funding sources will be used to implement
measures that will be detailed in an implementation plan to be
completed.

40

Monitoring

A detailed monitoring plan will be included in the
Implementation Plan to be completed. Currently there are
monitoring efforts in the watershed.

34-35

Implementation

A summary of potential management measures was included.
More detail will be provided in the implementation plan that will
be completed following approval of the TMDL.

35-39

Public Participation

A public comment period was open from March 1 — March 31
2010 with a formal public meeting on 11/23/2009. There were
four comment letters received and responded as a result of the
public comment period. The PdT Watershed Project
submitted monthly newspaper articles to watershed
newspapers updating people on the TMDL process and
progress. Public meetings were held in Sept. of 2008 to inform
citizens of the impact of the turbidity TMDL on the PdT River.
Invitations were mailed out to agricultural organizations and
township board members and meeting notices were placed in
watershed newspapers. The PdT Watershed Project
developed a display board to be taken to county fairs, home
and garden shows, and University Extension events. During
the summer of 2008, this display was viewed by over 3,000
people.

40-42




Executive Summary

The Minnesota Pollution Control Agency (MPCA) listed one stream reach on the
Pomme de Terre River, from Muddy Creek to Marsh Lake (HUC: 07020002-501),
as impaired for the designated use of supporting aquatic life under Section
303(d) of the Clean Water Act. The pollutant of concern contributing to the
impairment is excessive turbidity. This Total Maximum Daily Load (TMDL) report
describes the magnitude of the problem and provides direction for improving
water quality for the listed reach.

The Pomme de Terre River Watershed is located in the upper Minnesota River
Basin. The Pomme de Terre (PdT) River originates in southern Otter Tail County
and flows 105.9 miles to the south where it discharges into Marsh Lake on the
Minnesota River. Land use in this area is dominated by agricultural cropping and
animal production. Beef and swine production represent nearly half of the
approximately 64,000 animal units (AUs) in the watershed.

This report uses a load duration curve approach to determine the loading
capacity in the impaired reach under varying flow regimes. A total suspended
solids (TSS) surrogate was calculated at a 52 mg/L and used to calculate each
loading capacity. The report focuses on TSS loading capacity and general
allocations necessary to meet water quality standards at the impaired reach,
rather than on precise loading reductions that may be required from specific
sources.

TSS loading capacities were calculated for the impaired reach and those
capacities are allocated among point sources (wasteload allocation), nonpoint
sources (load allocation), and margin of safety. A loading capacity is the product
of stream flow at the impaired reach and the surrogate TSS water quality
standard. Five flow zones, ranging from low flow to high flow, are utilized so that
the entire ranges of conditions are accounted for in the report.

The turbidity impairment seems to be directly correlated with rainfall events
during the months of June, July and August. While the highest flows in the river
occur in April due to the snowmelt runoff, the highest turbidity and TSS readings
occur in June, which is the month with the highest average precipitation. Using
the duration curve approach, and noting the hydrologic conditions where most of
the exceedances occur, it shows that the increased load may be the result of
sediment delivery associated with rainfall and runoff from riparian areas and
saturated soils in the upland areas under wetter conditions.



Section 1: Introduction
1.1 Purpose

Section 303(d) of the Clean Water Act (CWA) provides authority for completing
Total Maximum Daily Loads (TMDLSs) to achieve state water quality standards
and/or their designated uses. The TMDL process establishes the allowable
loadings of pollutants for a water body based on the relationship between
pollution sources and in-stream water quality conditions. TMDLSs provide states a
basis for determining the pollutant reductions necessary from both point and
nonpoint sources to restore and maintain the quality of their water resources.

A TMDL is a calculation of the maximum amount of a pollutant that a water body
can receive and still meet water quality standards, and an allocation of that
amount to the pollutant's sources. Section 303(d) of the Clean Water Act (CWA)
and its implementing regulations (40 C.F.R. 8§ 130.7) require states to identify
waters that do not or will not meet applicable water quality standards and to
establish TMDLSs for pollutants that are causing non-attainment of water quality
standards.

Water quality standards are set by States, Territories, and Tribes. They identify
the uses for each water body, for example, drinking water supply, contact
recreation (swimming), and aquatic life support (fishing), and the scientific criteria
to support that use.

A TMDL needs to account for seasonal variation and must include a margin of
safety (MOS). The MOS is a safety factor that accounts for any lack of
knowledge concerning the relationship between effluent limitations and water
quality. Also, a TMDL must specify pollutant load allocations among sources. The
total of all allocations, including wasteload allocations (WLA) for point sources,
load allocations (LA) for nonpoint sources (including natural background), and
the MOS (if explicitly defined) cannot exceed the maximum allowable pollutant
load:

TMDL = sumWLAS + sumLAs + MOS + RC*

* The MPCA also requires that “Reserve Capacity” (RC) which is an allocation for future growth
be addressed in the TMDL.

A TMDL study identifies all sources of the pollutant and determines how much
each source must reduce its contribution in order to meet the quality standard.
The sum of all contributions must be less than the maximum daily load.

Sources that are part of the waste load allocation, with the exception of “straight-
pipe” septic systems, are largely controlled through National Pollutant Discharge
Elimination System (NPDES) permits. Load allocation sources are controlled
through a variety of regulatory and non-regulatory efforts at the local, state, and
federal level.



The 2002 Minnesota TMDL Clean Water Act Section 303(d) list identified one

impaired reach for the Pomme de Terre River Watershed. The reach was listed
as impaired for failure to meet the aquatic life support designated beneficial use
due to excessive turbidity concentrations.

1.2 Priority Ranking

The MPCA's projected schedule for TMDL completions, as indicated on

Minnesota’s 303(d) impaired waters list, implicitly reflects Minnesota’s priority

ranking of this TMDL. The project was scheduled to begin in 2007 and be

completed in 2011. Ranking criteria for scheduling TMDL projects include, but
are not limited to: impairment impacts on public health and aquatic life; public
value of the impaired water resource; likelihood of completing the TMDL in an
expedient manner, including a strong base of existing data and restorability of the

waterbody; technical capability and willingness locally to assist with the

TMDL,; and appropriate sequencing of TMDLs within a watershed or basin.

1.3 Criteria Used for Listing

The protocol for this assessment is outlined in MPCA “Listing Methodology”
publications found at http://www.pca.state.mn.us/water/tmdl/index.html#support.

The applicable water body classifications and water quality standards are

specified in Minnesota Rules Chapter 7050. Minn. R. ch. 7050.0222, subp. 5 lists

applicable water quality standards for the impaired reach and Minn. R. ch.

7050.0407 lists water body classifications. Assessment summary information for
the impaired reach is listed in Table 1.1. The assessment protocol states that
there needs to be at least 20 independent observations over the previous 10-
year period. The reach is listed as being impaired if at least three (3)
observations and ten percent (10%) of observations exceed the water quality
standard of 25 Nephelometric Turbidity Units (NTUS).

Table 1.1: Impaired Reach Description and Assessment Summary

vear River # % of Years
Reach Description Listed Assessment | of observ. observ. of Data for
Unit ID >25 NTU >25 NTU Listing
Muddy Creek to
Pomme de Minnesota River 2002 | 07020002- 12 44.4 91-01
Terre River 501

(Marsh Lake Dam)

1.4 Watershed Association

The Pomme de Terre River (PdT) Watershed has been studied since May, 1964
when it was included in the West Central Minnesota Resource Conservation and
Development Area (WesMin RC&D) plan. In 1981 the Pomme de Terre River
Association was organized and a Joint Powers Board (JPB) was created and
signed by the six counties and soil and water conservation districts (SWCDSs) in



http://www.pca.state.mn.us/water/tmdl/index.html#support�

the watershed. The MPCA gave funding of $50,000 to the PdT Watershed
Project at the end of June 2000 to compile all of the data that has been studied in
the PdT River Watershed. The PdT River Association was awarded a grant in
2002 by the MPCA to investigate the water quality in the watershed. The
Association was awarded a grant of $120,000 in 2008 by the MPCA to complete
the turbidity TMDL and implementation plan. In addition, each of the six counties
in the watershed contributed a total of $90,000 to the project. A Project
Coordinator was hired in April of 2008 to complete the TMDL study and
implementation plan.

Section 2: Background Information
2.1 Watershed Characteristics

The Pomme de Terre River Watershed is located in the upper Minnesota River
Basin. It comprises nearly 560,000 acres or about 875 square miles. The majority
of the watershed is in the Northern Glaciated Plains ecoregion with the northern
tip in the North Central Hardwood Forest ecoregion. The counties and sub-
watersheds are shown in Figure 2.1.



Figure 2.1: PdT Counties and Sub-watersheds

Pomme de Terre River Watershed
Fecal Coliform and Turbidity Impaired Reach
from Muddy Creek to Marsh Lake

Pelican Creek
Sub-Watershed

Middle
Sub-Watershed

u L "
ig i e T ﬁ Lower
a1t ? 3 Sub-Watershed
T — b : H
Diry Wood Creek o e h ¢ W - —
" B L e |
Sub-Watershed ‘\"r;l“" - ?
i et
) BEEnEGN
A 1 ¢ DE'I'II.H"E
S 3 L E I fotoway Swift
§ o i

FPomme de Terre River
Fecal Coliform and Turbidity Impaired Reach
From Muddy Creek fo Marsh Lake

5 ™ 1 Miles

The average elevation in the watershed is 1198 feet above sea level.
Precipitation in the watershed averages between 25 to 29 inches annually, with
June being the month with the greatest average precipitation.

The majority of the Pomme de Terre Watershed is classified as rolling till prairie.
Gently sloping to steep loamy glacial till soils with scattered sandy outwash soils
and silty alluvial flood plain soils. This area is part of the prairie pothole region of
the upper Midwest.

Drainage on the eastern side of the River is off the Big Stone Moraine,
characterized by landscapes that are gently sloping to moderately steep (6-12%)
and well drained silty and loamy soils. Water erosion potential within the Big
Stone Moraine is generally classified as moderate. Waters falling on the western



side of the basin drain the Fergus Falls Till Plain, an outwash plain of nearly level
to moderately sloping (0-6%) composed of poorly drained clayey and loamy soils.
Slight to high water erosion potential exists across this section of the basin and is
reflected by the character of the River below the town of Morris. South of this
point, flowing through southern Stevens and eastern Swift Counties, the River is
bordered by eroding, muddy banks becoming increasingly turbid before
discharging into the Minnesota River at Marsh Lake.

The total human population in the watershed is estimated to be about 18,400
(2002 census, and 2006 League of Minnesota Cities). Of the total, nearly 9,700
people live in urban areas while 8,700 people live in rural areas (54% and 47%
respectively).

Of the six counties within the drainage basin of the Pomme de Terre River, only
four actually have the river within their boundaries. The PdT flows from north to
south, originating in Otter Tail County amid numerous lakes and wetlands. The

river then flows through Grant, Stevens and Swift Counties where it reaches the
Minnesota River at Appleton. Big Stone and Douglas Counties have land areas
that drain into the Pomme de Terre River through a series of small streams and
tributaries. The land area of each county in the watershed is listed in table 2.1.

Table 2.1: Acres and Percent of Watershed by County

County Acres of County in | % of Watershed
Watershed Area

Big Stone 18,116 3.2

Douglas 19,930 3.6

Grant 100,334 17.9

Otter Tall 128,829 23.0

Stevens 221,334 39.5

Swift 71,421 12.8

Total 559,964 100

There are about 104 Department of Natural Resources (DNR) protected lakes
located in the watershed, 87 of which are located in Otter Tail and Grant
Counties. These lakes act as buffers to the nutrient, sediment, and bacterial load
to the river. Lakes, by virtue of their depth and volume, can slow the flow of a
river, allow sediment to precipitate and dilute pollutants — sending cleaner water
back to the river system.

There are four major tributaries that join the PdT River which are listed in Table
2.2. These tributaries connect the land use practices and their effects at the
furthest reaches of the watershed to the main stem of the River, along with
adding an additional volume of water.



Table 2.2: Streams in the Pomme de Terre River Watershed

Sub TOTAL PE-FI-QCI)E-II;JAI\\II]AL INTETFSI\;II-I'E‘I‘"II_'ENT

u -

STREAM NAME Watershed SI-\F/IIIQLEEASM STREAM STREAM
MILES MILES

Artichoke Creek Dry Wood Creek 2.7 0 2.7

Dry Wood Creek Dry Wood Creek 10.1 3.2 6.9

Muddy Creek Muddy Creek 31.5 11.1 20.4

Pelican Creek Pelican Creek 12.4 12.4 0

Pomme de Terre Upper, Middle, 105.9 105.9 0

River Lower PdT

Unnamed streams Watershed Wide 588.1 0 588.1

and ditches

Totals 750.7 132.6 618.1

Minnesota River Basin Data Center, Minnesota State University, Mankato

The 52 minor watersheds within the Pomme de Terre River Watershed can be
combined by drainage areas into the following six sub-watersheds:
e Upper Pomme de Terre River
Pelican Creek
Middle Pomme de Terre River
Muddy Creek
Dry Wood Creek
Lower Pomme de Terre River

A U.S. Geological Survey (USGS) flow gage, number 0529400, is located in the
Lower Pomme de Terre River sub-watershed on the Pomme de Terre River in
Appleton. Data has been collected from this flow gage since 1931 and is in
current operation as a real-time site. Information about this USGS flow gage and
available data can be found on the internet at:
http://waterdata.usgs.gov/mn/nwis/nwisman/?site_no=05294000&agency_cd=USGS

2.2 Land Use

The Pomme de Terre River Watershed is largely rural. Cultivated land and
grassland make up about 76% of the watershed, and urban land makes up
nearly 2%. The cultivated land also includes pasture land in the watershed. Corn
and soybeans make up about 50% of the crops grown in the watershed. The
other 50% is made up mostly by smaller grains such as wheat, hay, and
grasslands enrolled in the Conservation Reserve Program (table 2.3).

The majority of the cultivated land is in the lower three sub-watersheds (Dry
Wood Creek, Muddy Creek, and Lower PdT) as seen in Table 2.4. These sub-
watersheds also have the least amount of grassland and water/wetlands
throughout the drainage area. The Middle PdT sub-watershed has a high
percentage of cultivated land, but it also has one of the higher percentages of
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grassland. The majority of the water/wetlands are located in the two most
northern sub-watersheds, Pelican Creek and Upper PdT.

Table 2.3: Land Use in the PdT River Watershed

Land Use Number of Acres % Of Watershed
Cultivated 386,362 68.9
Grassland 47,694 8.5
Forest 38,021 6.8
Water and Wetland 63,560 11.3
Urban/Residential 9,013 1.7
Other 15,314 2.8
Total 559,964 100%

1999 Land Use Inventory, Land Management Information Center

Table 2.4: PdT River Sub-Watershed Land Uses

Land Use Percent of Sub-Watersheds
Sub- . Water/ Urban/
Watershed Acres | Cultivated | Grassland | Forest Wetland | Residential Other
Dry Wood | o) 778 82.5 5.2 2.2 8.0 0.1 2.0
creek
Lower PAT | o7 355 835 6.3 3.0 1.9 3.0 23
Middle PAT | ;3 734 72.4 9.4 3.9 9.5 2.3 25
Muddy 92,350 85.0 41 1.3 5.1 1.3 3.2
Creek
Pelican | g/ 939 42.2 155 14.7 227 1.4 35
Creek
Upper PAT | g5 196 44.7 9.5 16.7 23.2 1.4 45

NRCS GIS Database

Section 3: Turbidity Standards and Assessment

3.1 Description of Turbidity

Turbidity is a measure of water clarity. Turbidity in water is caused by suspended
sediment; organic material, dissolved salts, and stains that scatter light in the
water column making the water appear cloudy. Excess turbidity can degrade
aesthetic qualities of water bodies, increase the cost of treatment for drinking or
food processing uses and can harm aquatic life. Aquatic organisms can have
trouble finding food, gill function can be affected and spawning beds may

become covered.
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3.2 Applicable Water Quality Standards

The TMDL evaluation is a method of addressing and assessing the turbidity
exceedances of the state standard. All waters of Minnesota are assigned
classes, based on their suitability for the following beneficial uses (Minn. Rules
part 7050.0200):

Class 1- Domestic consumption

Class 2- Aquatic life and recreation

Class 3- Industrial consumption

Class 4- Agriculture and wildlife

Class 5- Aesthetic enjoyment and navigation
Class 6- Other uses

Class 7- Limited resource value

According to MN Rules ch. 7050.0430, the impaired reach covered in this TMDL
report is classified as Class 2B, 3B, 4A, 4B, 5 and 6 waters. This TMDL is written
for class 2B waters as this is the most protective class. MN Rules ch. 7050.0222
describes the designated beneficial use for 2B waters is as follows:

The quality of Class 2B surface waters shall be such as to permit the
propagation and maintenance of a healthy community of cool or warm water
sport or commercial fish and associated aquatic life, and their habitats.
These waters shall be suitable for aquatic recreation of all kinds, including
bathing, for which the waters may be usable. This class of surface water is
not protected as a source of drinking water.

MN Rules ch. 7050.0222 subpart 5, turbidity water quality standard for class 2B
waters, is 25 Nephelometric Turbidity Units (NTUs).

As turbidity is a dimensionless unit, loading allocations, capacities and reductions
are commonly based on a surrogate parameter that is concentration based.

Total suspended solids (TSS) are the measurement of sediment and organic
matter that is suspended in a sample of water and is reported in milligrams per
liter (mg/L). The TSS equivalence to 25 NTU for the Pomme de Terre River was
determined to be 52 mg/L. Section 5.5 details the calculation of the TSS
surrogate value to 25 NTU for this reach of the river.

3.3 Assessment Procedures
Impairment assessment is based on the procedures contained in The Guidance

Manual for Assessing the Quality of Minnesota Surface Waters for Determination
of Impairment (MPCA, 2007a).
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Transparency and TSS values reliably predict turbidity and can serve as
surrogates at sites where there are an inadequate number of turbidity
observations. Large sets of monitoring data have been used to develop
transparency and TSS thresholds which will identify the large majority of
waters with turbidity impairments while minimizing the number of
waterbodies falsely identified. For transparency, a transparency tube
measurement of less than 20 cm indicates a violation of the 25 NTU
standard. For TSS, a measurement of more than 60 mg/L in the Western
Corn Belt Plains and Northern Glaciated Plains ecoregions or more than
100 mg/L in the North Central Hardwood Forest ecoregion indicates a
violation.

Turbidity is a highly variable water quality measure. Because of this
variability, and the use of TSS and transparency as surrogates, a total of
20 independent observations (rather than 10) are now required for a
turbidity assessment. If sufficient turbidity measurements exist, only
turbidity measurements will be used to determine impairment. If there are
insufficient turbidity measurements, any combination of independent
turbidity, transparency, and total suspended solids observations may be
combined to meet assessment criteria. If there are multiple observations
of a single parameter in one day, the mean of the values will be used in
the assessment process.

If there are observations of more than one of the three parameters in a
single day, the hierarchy of consideration for assessment purposes will be
turbidity, then transparency, then total suspended solids. For a water body
to be listed as impaired for turbidity, at least 3 observations and 10% of
observations must be in violation of the turbidity standard. This is an
increase in the number of violations required, which was previously 10%
of 10 required observations.

Section 4: Surface Water Quality Conditions

The turbidity and TSS dataset used for this TMDL was from 1997 to 2008 at the
Appleton USGS monitoring station (STORET ID: S000-195). Transparency tube
data was also collected at this site from 1997 to 2008, however, with the
abundance of TSS data, the transparency tube data was not utilized. A summary
of all the available data is provided in tables 4.1, 4.2 and 4.3.

13



Table 4.1 Summary of turbidity data for the PdT Watershed

Appleton (S000-195)
Years sampled 1997-2008
Number of observations 115
Percent of observations > 25 57%
NTU (state standard)
Range, NTU 5.2-220
Mean, NTU 30.3

Although turbidity data was taken at the Appleton site from 1971-1976, no units
of measurement were given for these samples, so these were not included in the
data set. No turbidity data was taken from 1977-1996. The turbidity data used for
this TMDL is from 1997-2008. It should be noted that this turbidity data was taken
in three different measurement units, NTU, NTRU and FNMU. All the FNMU data
was disregarded as the units of measurement were much different than the NTU
and NTRU data. A statistical analysis was done by the MPCA and it was shown
that the difference between the NTU readings and the NTRU readings was
statistically insignificant, so turbidity readings with units of NTU and NTRUs were
combined as one dataset (see appendix A). Only two turbidity and TSS samples
were taken in both 1998 and 2000. In addition to 1998 and 2000, no TSS
samples were taken in 2002, 1996 and 1978, so these years are not represented
in tables 4.1 and 4.2, and figure 4.1.

TSS samples have been taken at the Appleton site since 1972, with the
exception of the above noted years. From 1972-2003 the samples were taken
approximately once a month, and from 2004 on, more frequent samples were
taken. Stream transparency readings began to be taken in 1997 and continued
through 2008. Although this data was not utilized in this assessment, the
summary in table 4.3 produces another line of evidence towards the exeedence
of the turbidity standard.

Table 4.2 Summary of TSS data for the PdT Watershed

Appleton (S000-195)
Years Sampled 1972-2008
Number of Observations 352
Percent of observations > 52 mg/L 41%
(Surrogate value for the 25 NTU
standard)*
Range of TSS concentrations (mg/L) .6 - 400
Mean TSS concentration (mg/L) 51

*See appendix A for description of TSS surrogate standard
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Table 4.3 Summary of Transparency data for the PdT Watershed

Appleton (S000-195)
Years Sampled 1997-2008
Number of Observations 119
Percent of observations < 20 cm 54%
(Surrogate value for the 25 NTU
standard)
Range of Transparency readings (cm) | 3->100
Mean transparency reading (cm) 23.4

Figure 4.1 shows the 1972-2008 yearly TSS concentration averages for the
Pomme de Terre River at the S000-195 gauge in Appleton, MN. From 1972-1999
there were only 5 years where the yearly TSS average was above the 52 mg/L
surrogate standard. From 2000-2008, there were 4 years where the yearly
average was above the surrogate standard.

Figure 4.1: 1972-2008 Yearly Average TSS concentrations (the
corresponding TSS surrogate value for the 25 NTU standard is shown.)

PdT River at Appleton

1972-2008 Yearly TSS Average
5000-195 Data

120

100

&0
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Surrogate
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Section 5: Turbidity TMDL Development

The following describes the development process for the turbidity TMDL in the
Pomme de Terre River Watershed.

5.1 Description of Impaired Reach

The Pomme de Terre River, from Muddy Creek located 7 miles south of Morris,
MN down to Marsh Lake, just southwest of Appleton, MN was placed on the
303(d) impaired waters list in 2002 for excess turbidity. The impaired reach is the
last 31 miles of the River, and is the last reach before the River empties into
Marsh Lake and the confluence with the Minnesota River. Figure 2.1 displays the
location of this impairment and its contributing 560,000 acre drainage area.

5.2 Components of Turbidity TMDL

Turbidity TMDLSs consist of four components: Wasteload Allocation (WLA), Load
Allocation (LA), Margin of Safety (MOS), and Reserve Capacity (RC).

WLA = Waste Load Allocation, which is the sum of all point sources, including:
Permitted Wastewater Treatment Facilities (NPDES)
Construction Stormwater (NPDES)
Industrial Stormwater (NPDES)
Permitted Municipal Separate Storm Sewer Systems (MS4)
Communities

LA = Load Allocation, which is the sum of all nonpoint sources, including:
Runoff from row cropland
Feedlots with pollution hazards
Livestock in riparian zone
Impervious surface
In-stream sources

MOS = Margin of Safety, a factor that accounts for any lack of knowledge
concerning the effluent limitations and water quality. May be implicit and factored
into conservative WLA or LA, or explicit

RC = Reserve Capacity (allocation for future growth)

The “Duration Curve” approach was utilized to address the turbidity TMDL. This
process involved the following steps: compiling the flow data, producing a flow
duration curve, calculating the TSS surrogate for the Pomme de Terre River, and
determine loading capacity and allocations.

5.3 Compilation of Flow Data
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The duration curve approach for turbidity involved using flow monitoring data
from the Pomme de Terre River USGS gauging site (#05294000) located at
Appleton, MN. The turbidity TMDL duration curve required daily mean flow
values. A total of 7,012 daily flow values were compiled for the flow record, which
spanned from 1977-2007. Flow data was available from 1931, but the last thirty
years were used to better reflect current watershed conditions.

5.4 Development of the Flow Duration Curve

The daily flow values were sorted by flow volume, from highest to lowest, to
develop a flow duration curve, shown in figure 5.1.The duration curve relates flow
values to the percent of time those values have been met or exceeded. Thus, the
full range of stream flows is considered. The cumulative flows are broken into five
hydrologic conditions (low flows, dry conditions, mid-range flows, moist
conditions and high flows). Low flows are exceeded a majority of the time,
whereas floods are exceeded infrequently. Using this convention, flow duration
intervals are expressed as a percentage, with zero corresponding to the highest
stream discharge on record (flood conditions) and 100 to the lowest (drought). A
flow duration of sixty associated with a stream discharge of 97 cfs implies that
sixty percent of all observed stream discharge values equal or exceed 97 cfs.

Figure 5.1: Flow Duration Curve for the PdT at Appleton, MN

Flow Duration Curve

Pomme de Terre River at Appleton, MN

USGS#05294000

10000 4

100 4

10 A

Flow (cfs in log scale)

O.lg

0.01

High

1 flows

N

\

Moist conditions

Mid-range flow s

—

Dry conditions

10

20

30

60

Percent of Time Flow Exceeded

17




5.5 Calculation of TSS Equivalent for Turbidity Standard

As turbidity is a dimensionless unit, loading allocations, capacities and reductions
are commonly based on a surrogate parameter that is concentration based.

Total suspended solids (TSS) are the measurement of sediment and organic
matter that is suspended in a sample of water and is reported in milligrams per
liter (mg/L). TSS is often used as a surrogate to calculate loading allocations and
capacities for turbidity impairments.

MPCA protocol used for listed streams allows for the use of TSS data when
adequate turbidity data is not available. The protocol suggests TSS values of 60
mg/L in the Western Corn Belt Plains Ecoregion and Northern Glaciated Plains
Ecoregion is a violation of the standard. Most of the Pomme de Terre River is
located in the Northern Glaciated Plains Ecoregion.

In reality, the relationship between turbidity and TSS varies in streams across
Minnesota. Even different segments of the same stream can have varying
relationships of TSS to turbidity. The relationship of turbidity and TSS will depend
on contributing water sources and landscape features. Sediment particle size
and type will also often change from one portion of a stream to another, which
can have an impact on this relationship. To account for this issue, the MPCA
recommends that stream specific relationships of turbidity and TSS be made for
each stream undergoing a TMDL (when adequate data exists). There was ample
data to use the stream specific relationship for this TMDL.

To determine the TSS equivalent to the turbidity standard of 25 NTU, paired
turbidity and TSS samples collected from the Appleton monitoring station
(STORET ID S000-195) were compiled using data from 1997-2007. Based on
criteria recommended by the MPCA (2007b), only sample sets with a turbidity
value of 40 NTU or below and TSS values of 10 mg/L or above were used for the
analysis. Review of turbidity data revealed varying methods of laboratory and
field turbidity analysis. Following MPCA criteria, only accepted turbidity methods
and types were used for the analysis. A total of 39 paired turbidity/TSS samples
met these criteria. Of these 39 samples, 27 were NTRU samples and 12 were
NTU samples. A regression analysis was completed on each as shown in figures
5.2 and 5.3. Using the regression line equation, a TSS concentration of 52 mg/L
was determined to be the surrogate value to the 25 NTU standard. The complete
write up and data set used for this analysis is in appendix A.
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Figure 5.2: Paired Turbidity (NTRU)/TSS samples

PdT River at Appleton
Paired Turbidity (NTRU) and TSS Samples

STORET ID# S000-195
(all paired samples with turbidity <40 NTRU and TSS> 10 mg/L)

Turbidity (NTRU)

TSS (mg/L)

Figure 5.3: Paired Turbidity (NTU)/TSS samples

PdT river at Appleton
Paired Turbidity(NTU) and TSS Samples STORET ID# S000-195
(all paired samples with turbidity <40 NTU and TSS >10 mg/L)

Turbidity (NTU)

0 20 40 60 80 100 120
TSS (mg/L)
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5.6 Determining Loading Capacity (Maximum Amount of Pollutant)

Flow regimes were determined for high, moist, mid-range, dry and low flow
conditions. The mid-range flow value for each flow regime was then used to
calculate the total daily loading capacity (TDLC). Thus, for the “high flow” regime,
the TDLC is based on the monthly flow value at the 5" percentile. Table 5.1
presents the flow regimes and the flow value used to calculate the TDLC.

Table 5.1: Flow Categories for the PdT River

Flow Condition Percent of Time Flow Range (cfs) Flow Used to

Flow Exceeded Calculate Total Daily

Loading Capacity
(cfs)

High 0-10% >516 721
Moist 10-40% 170-516 273
Mid 40-60% 97-170 129
Dry 60-90% 27-97 56
Low 90-100% <27 18

Next, the TDLC for each flow regime was multiplied by the TSS surrogate
standard of 52 mg/L, which is converted into tons of TSS per day using the
following equation:

How to convert flow and concentration into sediment load
1. Determine the median flow value for each flow regime.

2. Calculate the TSS equivalent of 25 NTU (=52 mg/L)

3. For each flow regime, calculate the total liters per day:
a. Flow (cfs) x 28.31 (cf/L) x 86,400 (sec./day)

4. For each flow regime, calculate total mg of TSS:
a. TSS surrogate (52 mg/L) x total liters.

5. For each flow regime, calculate total tons of TSS per day:
a. Total mg TSS/907,184,740 (mg/ton)

Flow x TSS surrogate x 28.31 x 86,400
907,184,740

Daily flows multiplied by the TSS surrogate value results in a load duration curve.
Figure 5.4 presents the load duration curve for the Pomme de Terre River near
Appleton with the TDLC for each of the five flow regimes. The loading capacity
varies from 2.5 tons per day during low flow conditions, up to 101 tons per day
during high flow conditions.
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Figure 5.4: TDLC by Flow Regime

Pomme de Terre River at Appleton, MN
Load Duration Curve
Loading Capacity at 52.0 mg/L
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5.7 Determining Margin of Safety

Next, a Margin of Safety (MOS) was determined for each flow regime. The
purpose of the MOS is to account for uncertainty that the allocations will result in
attainment of water quality standards. For this TMDL, an explicit 10% MOS is
applied. This is expected to provide an adequate accounting of uncertainty.

In the low flow zone, where the allocation required use of an alternative method
of calculation, i.e., a concentration-based limit, an implicit MOS was used. An
implicit MOS means that conservative assumptions were built in to the TMDL
and\or allocations. In this instance the river is expected to meet the TMDL
because the permitted point source dischargers are limited to discharge
concentrations below the TSS target, thereby providing additional capacity.

5.8 TDLC, MOS and TMDL Allocations
Table 5.2 presents the TDLC, MOS and TMDL allocations for the Pomme de
Terre River near Appleton. The TDLC minus the MOS results in the available

wasteload and load allocations. The values expressed are in tons of TSS per
day.
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Table 5.2: TMDL, MOS and TDLC for the PdT River near Appleton

Flow Condition TDLC MOS Allocation
(tons TSS/day) (tons TSS/day) (tons TSS/day)
High 101 10.1 90.9
Moist 38.2 3.8 34.38
Mid 18.0 1.8 16.2
Dry 7.9 .79 7.11
Low 2.5 * *

In the very lowest flow zone, the total daily loading capacity is very small due to
the occurrence of very low flows in the long-term flow record. Consequently the
MOS would take up most of the loading capacity. To account for this unique
situation, the WLA and LA are expressed as an equation rather than an absolute
number. That equation is:

Allocation = (flow contribution from a given source) X (45 mg/L TSS)

In essence, this amounts to assigning a concentration-based limit to the sources
in the low flow zone, with the concentration limit being 45 mg/L TSS from the MN
Rules, Chapter 7050.

5.9 Split the TMDL into a Wasteload Allocation and Load Allocation

WASTELOAD ALLOCATION

NPDES Industrial and Municipal Wastewater Treatment Facilities (WWTF)

Through permit requirements, WWTFs may be allocated a concentration and or
load based TSS effluent discharge limit. This TSS limit was then converted into

tons per day of TSS. Table 5.3 provides the tons per day TSS discharge
permitted to each of the facilities in the Pomme de Terre River Watershed. To
account for potential future growth/expansion impacts, a reserve capacity of an
additional 50 percent was added to each NPDES wasteload allocation.

Table 5.3: Wastewater Treatment Facilities and Industrial Facilities with
Numeric Discharge Limits for TSS

Name Permit Wasteload Allocation Wasteload Allocation with
Number (Standard Tons TSS/day) Reserve Capacity
(Standard Tons TSS/day)
Alberta MNG580002 0.050 0.075
Appleton MN0021890 0.055 0.0825
Del Dee Foods' | MNG960027 0 0
Ashby MNG580087 0.147 0.221
Barrett MNO0022713 0.171 0.256
TWF Industries” | MNG960027 0 0
Chokio MNG580007 0.147 0.221
Chokio WTP MNG640022 0.0015 0.0022
Dalton® MN0023141 0 0
Morris MNO0021318 1.425 2.175
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Underwood? MN0025071 0 0

Denco LLC MN0060232 0.031 0.045

Totals 2.027 3.041

"No discharge to surface water
“Discharges to Barrett WWTF

Six of the eight municipalities with WWTFs discharge to surface water, while two
WWTFs, Dalton and Underwood, do not discharge to surface water, but
discharge by spray irrigation and groundwater infiltration respectively. Alberta,
Ashby, Barrett, Chokio, and Morris are all pond systems. Chokio also has a water
treatment plant that has a filter backwash discharge TSS limit. Appleton is the
only community with a mechanical system. TWF Industries Inc. is a metal finisher
in Barrett. It discharges to the Barrett WWTF and no WLA is required. Del Dee
Foods in Appleton has a land application of industrial byproducts pretreatment
permit. There is no surface discharge and no WLA is required.

Denco LLC, an ethanol plant located in Morris, was the only industrial facility with
a TSS effluent limit (table 5.3). The facility has a TSS concentration limit of 30
mg/L and a maximum design flow of .250 million gallons per day. This equates to
a limit of .03 tons per day. This industrial wasteload allocation was utilized with
the municipal WWTF allocations in table 5.4.

Municipal, Industrial and Construction Stormwater

In addition to the NPDES industrial TSS effluent limit, Denco LLC also has a
stormwater outfall. This outfall also has a 30 mg/L TSS effluent limit but no
design flow upon which an allocation could be based. This discharge will be
handled with the industrial stormwater discharge WLA. If the facility is in
compliance with its NPDES industrial stormwater permit requirements it will also
be considered to be in compliance with the wasteload allocation.

APEC LLC has a permit to build an ethanol plant in Alberta. The permit
authorizes the discharge of stormwater from outfall SDO01. There is a TSS limit
of 30 mg/L but no design flow value to calculate a load or allocation. Currently
this project is on hold due to failure to obtain a permit from the DNR because of
issues with the capacity of the aquifer to be able to supply the water needed for
plant operation.

When applicable, permitted MS4 communities are also allocated a portion of the
loading capacity based on percentage of land coverage in the impaired
watershed. The City of Morris is designated for permit coverage because their
population exceeds 5000 and they are within a half mile of an impaired water
body (HUC: 07020002-502, biotic impairment for fish). The City of Morris
currently covers about 0.79 percent of the watershed and thus receives 0.79
percent of the loading capacity. To account for future growth (reserve capacity),
allocations in the TMDL for Morris as an MS4 community were rounded to 1% of
the loading capacity to calculate the wasteload allocation.
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The wasteload allocation for construction and industrial stormwater was
determined based on percentage of land in the watershed affected by these
uses. These uses primarily involve road construction projects, sand and gravel
operations and new construction projects. The estimates are determined by the
average number of acres per year in the last 4.5 years disturbed by these
activities, divided by the total acreage in the watershed. Estimates as of 2007 are
that 0.03% of the watershed has land disturbed by construction activities, and
0.06% of land disturbed by industrial activities.

Construction stormwater activities are considered in compliance with provisions
of the TMDL if they obtain a Construction General Permit under the NPDES
program and properly select, install, and maintain all BMPs required under the
permit, including any applicable additional BMPs required in Appendix A of the
Construction General Permit for discharges to impaired waters, or meet local
construction stormwater requirements if they are more restrictive than
requirements of the State General Permit.

Industrial stormwater activities are considered in compliance with provisions of
the TMDL if they obtain an industrial stormwater general permit or General Sand
and Gravel general permit (MNG49) under the NPDES program and properly
select, install, and maintain all BMPs required under the permit.

Load Allocation

Once the WLA and MOS were determined for the given reach and flow zone, the
remaining loading capacity was considered the load allocation. The load
allocation includes nonpoint pollution sources that are not subject to NPDES
permit requirement, as well as “background” sources, such as natural soil erosion
from stream channel and upland areas.

5.10 Turbidity TMDL for the Pomme de Terre Watershed
Table 5.4 presents the Wasteload and Load Allocations for the impaired reach.

The table provides allocations in tons per day and also in percent of total loading
capacity.
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Table 5.4: TSS Total Daily Loading Capacities and Allocations

Pomme de Terre River: Muddy Creek Flow Zone
to Marsh Lake - - -
AU ID: 07020003-501 High Moist Mid-Range Dry Low
Watershed area: 560,000 acres

855 sq. mi. Vaues expressed as tons TSS/day
Total Daily L oading Capacity 101 38.2 18.0 7.9 25
Wasteload Allocation
Wastewater Treatment Facilities and
Industrial Facilities with Numeric 3.041 3.041 3.041 3.041 *
Discharge Limitsfor TSS (NPDES)
Communities Subject to MS4 NPDES 1.01 0.382 0.18 0.079 *
Permit Requirements
Construction Stormwater (NPDES) 0.03 0.011 0.005 0.002 *
Industrial Stormwater (NPDES) 0.06 0.023 0.011 0.004 *
Wasteload Allocation Total 4.14 345 3.23 312 *
L oad Allocation 86.76 30.93 12.97 3.99 *
MOS 10.1 3.82 1.8 79 Implicit

Value expressed as percentage of total daily loading capacity

Total Daily L oading Capacity 100% 100% 100% 100% 100%
Wasteload Allocation
Wastewater Treatment Facilities and
Industrial Facilities with Numeric 3.0% 7.9% 16.9% 38.5% *
Discharge Limitsfor TSS (NPDES)
Communities Subject to MS4 NPDES 1.0% 1.0% 1.0% 1.0% *
Permit Requirements
Construction Stormwater (NPDES) 0.03% 0.028% 0.029% 0.025%
Industrial Stormwater (NPDES) 0.06% 0.06% 0.06% 0.051% *
Wasteload Allocation Total 4.09% 8.99% 17.99% 39.57% *
L oad Allocation 85.91% 81.01% 72.01% 50.43% *
MOS 10% 10% 10% 10% Implicit

* See section 5.8 for allocations for this specific category in this flow zone

5.11 Impacts of Growth on Allocations

Potential changes in population and land use over time in the Pomme de Terre
River Watershed could result in changing sources of excess turbidity. Discussion
on how these changes may impact TMDL allocations are discussed below.

Wasteload Allocations

Monthly TSS discharge limits for facilities with NPDES permits typically are from
30 to 45 mg/L. As discussed previously, the TSS equivalent to 25 NTU in the
Pomme de Terre River is approximately 52 mg/L. While new facilities may add
increased sediment loading to the system, they would also add additional water.
As long as facilities continue to meet existing and new effluent limits, point
sources would continue to have a minimal impact on the turbidity of receiving
waters. There are no un-sewered communities in the watershed that would be
building new WWTFs.
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Load Allocations

The amount of land in agricultural land use in the Pomme de Terre River
Watershed is likely to remain fairly consistent over the next two decades. The
watershed is comprised primarily of row crops (corn and soybeans) and pasture
and hay land. While the majority of the landscape is likely to remain in an
agricultural land use, it is possible a shift from pasture/hay land to row crops
could occur. While this could occur, this shift would likely not affect the loading
capacity of the stream. This is due to the loading capacity being based on long-
term flow value, and slight shifts in land use would likely not substantially
increase or decrease annual flows.

Section 6: Turbidity Assessment

The following section details the most recent ten-year period of TSS loading and
necessary reductions by varying flow conditions. The presentation of data also
attempts to provide a general sense of the magnitude, timing and sources of
TSS.

6.1 TSS Loading

Figure 6.1 presents TSS samples plotted on a load duration curve using flow
data from the USGS gauging station # 05294000 at Appleton and water quality
data from the Appleton monitoring station (STORET ID# S000-195). Figure 6.1
shows the loading capacity over the flow record (1977-2008) along with the 126
samples collected in the last eleven year period. For each sample, the TSS
concentration was multiplied by the daily flow value to compute a daily load in
tons of TSS. Values that lie above the load duration curve represent samples that
exceed 52 mg/L. In addition, the 90" percentile values, and the median values
are shown for each flow regime. The 90" percentile value is that reading that is
only exceeded by 10% of the data points. The median value is the reading in the
middle of the data set. 50% of the readings are greater than the median value
and 50% are less than the median value. The data show that exceedances of the
TSS surrogate of 52 mg/L is more likely to occur at higher flow rates. When flows
were less than the 50" percentile flow value (129 cfs), 53% of the samples
exceeded the standard. When flow values are above 129 cfs, 61% of the
samples exceeded the standard.
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Figure 6.1: Loading Duration Curve for PdT River

Pomme de Terre River at Appleton, MN ———TsS Surrogate Std (52.0mg/L)
Load Duration Curve + TSSSamples
Flow and TSS data USGS#05294000 and S000-195
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6.2 Necessary Load Reductions

An estimate for an overall load reduction percentage can be made using the
existing dataset. To do so, it makes sense to consider the listing/delisting criteria
for TSS, which is based on whether or not 10 percent of the data points within a
dataset exceed the 52 mg/L TSS surrogate standard. Therefore, to meet the
standard 90 percent of the time would mean reducing the 90" percentile value
from the dataset down to 52 mg/L. The watershed-wide 90" percentile for TSS is
110 mg/L. And to reduce that to 52 mg/L would mean a reduction of:

[(110-52) /110] x 100=53%

This reduction percentage is only intended as a rough approximation, as it does
not account for flow, and is not a required element of a TMDL. It serves to
provide a starting point based on available water quality data for assessing the
magnitude of the effort needed in the watershed to achieve the standard. This
reduction percentage does not supersede the allocations provided in section 5.10
in which the loading capacity will be meeting the standard 100% of the time.

6.3 Potential Sources of TSS
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Sources of TSS and turbidity in stream settings are often categorized as external
and internal sources. External sources include point and non-point contributors.
External point contributors would include municipal and industrial wastewater
facility discharges. Examples of external non-point sources would include runoff
from rural and urban landscapes. Internal sources would include streambed load
movement and bank slumping. Internal processes can also include growth and
decay of algae and other plant material in the channel or water column.

To help assess the sources of TSS loading, the duration curve was further
enhanced to characterize wet weather concerns. Average daily stream discharge
measurements on days preceding the collection of the ambient water quality
sample were examined. Flow data on the day the sample was collected was
compared with the flow the preceding day. Any one-day increase in flow is
assumed to be the result of surface runoff (Cleland, 2003). In figure 6.2 these
samples are identified with a green diamond.

Figure 6.2: Load Duration Curve with Stormflow Samples
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Bruce Cleland of the US EPA (2002) has indicated that a weight of evidence
relationship between the load duration curve intervals (Low Flows, Dry
Conditions, Mid-Range Flows, Moist Conditions, High Flows) and the proximity or
energy required by types of sources to be significant loaders may be use to
support targeting implementation measures. To use the weight of evidence
process, the relationships that exist for any one source between proximity
(transport) and the ratio of stream loading must be better understood. Not all of
the sources will dominate the conditions of a river during all duration curve
intervals. The understanding of when the source is expected to be a dominant
factor is used.

The percentage of TSS samples that violate the 52 mg/L TSS standard is
greatest in the Mid-Range Flows (72% of samples exceed the standard) and in
the Moist Conditions (62% of samples exceed the standard). Figure 6.3 is the
load duration curve with the addition of two key transport discussions. The
discussions are developed as a weight of evidence application for known sources
and expected occurrence in the watershed.

1. The orange small dashed oval indicates the area where materials are
typically transported from close proximity erosion areas in the watershed.
Mid-Range flows usually represent the rise of a hydrograph as it
progresses out of the dry condition range and enters into wetter
conditions. The zone of land use that is most likely to contribute during this
period would be the riparian corridor of the river. This is because limited
upland soil saturation and quite possibly soil erosion has yet to take place
during the early period of storm events or in smaller events that can only
deliver localized eroded soils. In agricultural areas, targeted programs for
mid-range flow exceedances should focus on riparian protection. The
targeted activities would be riparian buffers like the Conservation Reserve
Program (CRP) or Conservation Reserve Enhancement Program (CREP).

2. The purple dashed oval indicates the area where material loading
typically originates from both upland soils which under these wetter
conditions are now saturated and begin contributing to the more effective
transport of eroded materials and continuing to move riparian corridor
eroded materials. In agricultural areas, target programs should also focus
on saturated upland soils. Targeted activities could include conservation
tillage techniques, contour strips and grassed waterways.
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Figure 6.3: Using the Load Duration Curve to Discuss Contributing Erosion
Zones

Pomme de Terre River at Appleton, MN TSS Surrogate
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6.4 Critical Condition and Seasonal Variation

The Environmental Protection Agency (EPA) states that the critical condition
“...can be thought of as the “worst case” scenario of environmental conditions in
the waterbody in which the loading expressed in the TMDL for the pollutant of
concern will continue to meet water quality standards. Critical conditions are the
combination of environmental factors (e.g., flow, temperature, etc.) that results in
attaining and maintaining the water quality criterion and has an acceptably low
frequency of occurrence” (USEPA, 1999). Turbidity levels are generally at their
worst following significant storm events during the late spring and early summer
months.

While the highest flow levels in the Pomme de Terre River occur in April and May
due to snowmelt runoff (figure 6.4). The highest turbidity and TSS levels occur in
June-September. There is a strong correlation when the turbidity and TSS levels
are graphed with average monthly rainfall amounts (figures 6.5 and 6.6). This
shows that high turbidity and TSS levels on the Pomme de Terre River are linked
with rainfall events rather than snowmelt runoff. This is most likely due to the
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erosive power of raindrops on the soil before agricultural crop cover is fully
developed.

Figure 6.4: Average Monthly flow
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Figure 6.5: Monthly Turbidity and Rainfall Averages

S000-195 1997-2007
Turbidity data and MN Climatelogy Working group Rainfall data
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Figure 6.6: Monthly TSS and Rainfall Averages
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When the USGS flow data is compared with TSS readings taken in Appleton, the
amount of suspended solids flowing past the gauge can be computed as a
monthly average (figure 6.7). The greatest amount of suspended solids occurs in
June with a monthly average of 3,000 tons. The next highest month is April with a
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monthly average of 2,940 tons per month. While the average Turbidity and TSS
levels in April are below the 25 NTU standard and 52 mg/L TSS surrogate, the
sheer volume of water flowing in the river during the month of April means a large
volume of sediment is being transported down the river.

June is the month with the highest precipitation average, but with much less flow
compared to April, indicating that rainfall runoff is the driving force. When
combined, April, May, and June account for 73% of the sediment load in the river
during the April through September monitoring season.

Figure 6.7: Average Tons of Suspended Solids per Month

Pomme de Terre River
Tons of Suspended Solids Flowing Through Appleton, MN Per
Month
(STORET ID S000-195 and USGS# 05294000 Data)
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Section 7: Monitoring Plan

Water quality monitoring of the Pomme de Terre River will be needed to assess if
reductions in turbidity are being achieved. A detailed monitoring plan will be
included in the implementation plan which will be completed within one year of
approval of this TMDL. Monitoring will be conducted by the Pomme de Terre
River Watershed Association and the MPCA.

Currently, the S000-195 site in Appleton is part of the MPCA’s Major Watershed
Pollutant Load Network Program. The purpose of this long term monitoring is to
monitor nutrient and sediment loads at the mouths of 81 major watersheds in
Minnesota (MN) based on the 8 digit HUC. It is also part of the MN Milestone
River Monitoring Program. The purpose of this monitoring is to monitor site
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specific long term trends, at a fixed set of more than 80 stream locations with
sufficient length of data record, for a limited list of parameters that measure an
aspect of stream health.

The Pomme de Terre River Watershed is also part of the MPCA's intensive
watershed monitoring program. This project is a problem investigation of water
quality and biological impairments throughout the watershed. It is completed in
two phases with phase | testing random sites throughout the watershed to
determine the health of the stream system. Phase Il identifies problem areas and
focuses additional research to finding the sources of the problems. This project is
funded through MPCA and is on a 10 year cycle. The Pomme de Terre River
Watershed was the subject of phase | monitoring in 2007 and phase Il starting in
2009. The results from this monitoring effort will provide more information for
future restoration activities which will help meet the goals of this TMDL. The data
collected in 2009 and 2010 includes fluvial geomorphology surveying, field
turbidity measurements in the Middle sub-watershed, and the installation of bank
pins in Dry Wood Creek and the Pomme de Terre River. Over time, this data will
help determine the amount of sediment coming from in-stream sources. This
watershed is scheduled to be re-tested in 2017.

Section 8: Implementation Activities

This section provides general implementation strategies targeted towards
reduction of turbidity. Following approval of the Pomme de Terre turbidity TMDL
study, a more detailed implementation plan will be developed. The
implementation plan will use the potential source assessment, potential erosion
factors, land use, public input, and other sources of information to determine
which implementation strategies will best reduce turbidity. Implementation
activities should focus on the priority areas of Muddy Creek, Dry Wood Creek
and Lower Pomme de Terre sub basins.

8.1 Pasture Management

Livestock with access to streams pose a risk to contaminating waters in the
stream or along the banks. Unmanaged grazing can cause instability of stream
banks, which leads to greater turbidity during higher flows. The negative impacts
of grazing riparian areas can be prevented, minimized, or improved by controlling
the timing, duration and intensity of grazing in the riparian area. A suite of
practices have been identified which can help reduce turbidity, including
providing an alternative livestock water supply, installation of stream crossings,
limiting livestock access to streams in sensitive areas, and preventing over
grazing.

34



8.2 Conservation Tillage

Excessive tillage has the potential to increase sediment delivery to streams.
Tillage systems that maintain ground cover with less soil disturbance than
traditional cultivation, can reduce soil loss and energy use while maintaining crop
yields and quality.

The negative impacts of excessive tillage can be prevented or minimized by
avoiding tillage in areas prone to higher sediment delivery due to soil type, slope
or proximity to water. In some cases, this can be accomplished by developing an
appropriate system of tillage, buffer strips, filter strips, or grassed water ways.

Conservation on cropped areas can be accomplished by coordinating crop
selection, management and growing conditions specific to each farm.
Management considerations include proper nutrient, pest, and tillage
management. Growing conditions include the soils, topography, and expected
growing season and rainfall patterns.

8.3 Vegetative Practices

Vegetative practices include wetland restorations, filter strips, riparian buffers and
grassed waterways. These practices minimize sediment runoff from agricultural
lands through increased infiltration and decreased pollutant transport.

Wetland Restorations

Wetlands are natural swamps, bogs, sloughs, potholes or marshes that have
saturated soils and water loving plants. Wetlands are important as they provide
wildlife habitat and serve as a natural filter for agricultural and urban runoff. They
also remove nutrients, pesticides and bacteria from surface waters. Wetlands
slow overland flow and store runoff water, which reduces both soil erosion and
flooding downstream.

Filter Strips

Filter strips are strips of grass and trees and/or shrubs that slow water and cause
contaminants like sediment, chemical, and nutrients to collect in the vegetation.
The nutrients and chemicals are then used by the vegetated filter strips, rather
than entering water supplies and water bodies. Filter strips are often constructed
along ditches, thus moving row crop operations farther from the stream.

Riparian Buffers

Riparian buffers are also strips of grass, trees and/or shrubs that slow water flow
and prevent contaminants like sediment, chemical and nutrients from reaching
streams and lakes. Riparian buffers are created in and along the cultivated
floodplain and along the main stem of streams.

Grassed Waterways
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A grassed waterway is where a natural drainage way is graded and shaped to
form a smooth, bowl shaped channel. This area is seeded to sod-forming
grasses. Runoff water flows down the drainage way, across the grass rather than
tearing away soil and forming a larger gully. An outlet is often installed to stabilize
the waterway and prevent a new gully from forming. The grass cover protects the
drainage way from gully erosion and can act as a filter to absorb some of the
chemicals and nutrients in runoff water.

8.4 Structural Practices

Water and sediment control basins, terraces, diversions, grade control structures,
and channel restoration measures are all structural practices that help reduce
runoff, reduce soil erosion, and reduce in channel erosion.

Terraces

Terraces break long slopes into shorter ones. As water makes its way down a
hill, terraces serve as small dams to intercept water and guide it to an outlet.
There are two types of terraces; storage terraces and gradient terraces. Storage
terraces collect water and store it until it can infiltrate into the ground or be
released through a stable outlet. Gradient terraces are designed as a channel to
slow runoff water and carry it to a stable outlet like a grassed waterway.

Water and Sediment Control Basins

A water and sediment control basin is an embankment that is built across a
depressional area of concentrated water runoff to act similar to a terrace. These
basins trap sediment and water running off farmland above the structure. These
structures help reduce gully erosion by controlling water flow within a drainage
area. Spacing for water and sediment control basins depends on the land slope,
tillage, and management system.

Diversions

A diversion is much like a terrace, but its purpose is to direct or divert runoff from
an area. A diversion is often built at the base of a slope to divert runoff away from
bottom lands. A diversion may also be used to divert runoff flows away from a
feedlot, or to collect and direct water to a pond. Diversions help reduce soil
erosion on lowlands by catching runoff water and preventing it from reaching
farmland below.

Grade Control Structures

A grade control structure prevents gully formation by safely dropping water from
one height to another. A recommended grade control structure is a field stone
riffle, or series of riffles that step water down steeper grassed waterways. This
provides grade control and prevents headcuts from advancing up a steep slope.
Grassed, non-eroding waterways with grade control riffles reduce gully erosion,
yield better water quality, and can be crossed with equipment.
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Open Tile Inlet Removal

Traditional open surface tile intakes can be a significant contributor of sediment
to ditches, streams and rivers. Replacing open tile intakes with alternative
designs like rock intakes, pattern tile with open inlets removed, and
Hickenbottom intakes have the potential to reduce sediment while still providing
adequate drainage.

Channel Restoration Practices

Where appropriate, natural channel design practices could be used to restore the
river to a more stable and natural dimension, pattern, and profile. For example,
toe-wood brush-mat techniques could be used to greatly reduce accelerated
bank erosion rates while providing roughness and pool habitat without increasing
velocities downstream. Riffles, rock veins and weirs, and root wads could be
used for grade control, thalweg management, or erosion control and artificially
cut off meanders could be reconnected. These techniques should be part of a
larger effort to restore natural river functions including access to a working flood
plain and diverse natural habitat including a variety of substrates including riffles,
runs, pools, and glides.

8.5 Municipal Stormwater Management

The city of Morris will be required to apply for an MS4 permit which includes BMP
implementation and education. Active enforcement of MS4 permit requirements
and application of the required Storm Water Pollution Prevention Plans (SWPPP)
will be required. Other communities in the watershed not required to obtain MS4
permits will be encouraged to implement BMPs. Educational efforts will also be
conducted to inform residents about stormwater pollution. Urban stormwater
BMPs such as street sweeping, raingardens, and stormwater conscious
development will be promoted.

8.6 NPDES Permit Management

Municipal and Industrial NPDES permit holders are given discharge limits for
TSS as part of their permit. The wasteload allocations assigned to these facilities
are based upon their current permit limits and thus no reduction activities will be
required. Construction and industrial stormwater activities following BMPs stated
in a permit obtained from the NPDES program will not require further
implementation activities.

8.7 Locally Targeted Implementation

Stevens County: The NRCS has 54 Wetlands Reserve Program (WRP)
easements totaling about 5,000 acres. There are 52 Conservation Reserve
Enhancement Program (CREP)/Reinvest in MN (RIM) easements covering
1,635.2 acres

Muddy Creek Sub-Watershed: Located in Stevens County, has been
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identified as a high priority in the Local Water Management Plan (LWMP).
It is listed as a priority for Continuous Conservation Reserve Program
(CCRP) filter/buffer strips and wetland restoration. Reducing the turbidity
and fecal coliform bacteria levels in Muddy Creek is identified as a priority
action item in the Plan. Fencing and livestock exclusion practices are also
targeted for this sub-watershed.

Dry Wood Creek Sub-Watershed: The area that lies within Stevens
County has been identified as a priority in the LWMP. It is targeted for
buffer strips, pasture practices, non-compliant feedlot upgrades, and
failing septic system upgrades.

Swift County: Focus in Swift County has been on CRP wetland restoration and
buffers to decrease the flash flows on the Pomme de Terre River. The Farmed
Wetland Program has been successful for low areas in fields
Dry Wood Creek Sub-Watershed: Dry Wood Creek itself lies mostly in
the Swift County boundaries, but the watershed is split between Swift,
Stevens and Big Stone Counties. Monitoring has placed this sub-
watershed in the high priority category.

Grant County: Grant County has utilized accelerated state cost-share programs
to enroll buffers along waterways through a BWSR challenge grant. Buffers and
wetland restoration remain a top priority in the Grant County LWMP.

Otter Tail County: At the top of the Watershed, Otter Tail County has focused
their annual state cost-share dollars on sediment basins, funding six within the
Pomme de Terre.

Douglas County: Over 400 acres have been set aside in CRP grass easements
within this watershed. A very small portion of the Watershed is located in
Douglas County and Lake Christina covers about one-fourth of it. A large portion
of the remaining land is grassed due to wetness and poor cropping use.

Big Stone County: Even though a minimal amount of the watershed is in this
County, they have four CREP easements totaling 205 acres, 40 acres in RIM,
and a 133 acre WRP easement.

8.8 Cost Estimate

After approval of this TMDL, a detailed implementation plan will be created with
extensive stakeholder involvement. This plan will spell out management practices
and costs of implementing the recommendations of this TMDL. While payment
rates and cost share amounts have not yet been set, it is estimated that over ten
years, the cost to implement the management strategies to decrease turbidity in
the Pomme de Terre River Watershed will be between $5.5 and $6 million
dollars.
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Section 9: Reasonable Assurance

As a requirement of TMDL studies, reasonable assurance must be provided
demonstrating the ability to reach and maintain water quality endpoints. The
source reduction strategies described in section 8.0 have been shown to be
effective in reducing sediment load and turbidity. These strategies are capable of
widespread adoption by landowners and local resource managers.

Many of the goals outlined in this TMDL study run parallel to objectives outlined
in the six watershed counties’ Local Water Plans. These plans have the same
goal of removing streams from the 303(d) Impaired Waters List. These plans
provide watershed specific strategies for addressing water quality issues.

Various program and funding sources will be used to implement measures that
will be detailed in an implementation plan to be completed in the year following
approval of this TMDL. Funding sources include a mixture of state and federal
programs, such as the Environmental Quality Incentive Program (EQUIP),
Conservation Reserve Program (CRP), and Clean Water Legacy funding. Local
officials agree there is a need for additional BMP’s and through implementation,
water quality improvement can be realized.

Section 10: Public Participation

Public participation opportunities were provided during the project in the form of
public meetings held in September of 2008, March of 2009, and November of
2009, monthly newspaper articles about the watershed and its impairments, and
project informational handouts. The public participation materials can be found in
Appendix B. At the onset of the project, a Technical Advisory Committee (TAC)
was formed that served as an advisory and review role for the project. This group
was comprised of staff from the following groups:

Ottertail County SWCD

Douglas County SWCD and Planning and Zoning
Grant County SWCD and Planning and Zoning
Stevens County SWCD and Environmental Services
Swift County NRCS and Planning and Zoning

Big Stone County SWCD and Planning and Zoning
WesMin RC&D

MN Board of Water and Soil Resources (BWSR)
MN DNR

West Central Environmental Consultants

The technical committee met quarterly. The committee assisted with reviewing
the project workplan, outreach materials and the draft TMDL report. Key findings
were discussed and input was gathered from the group.

Public outreach for this project also included the following activities:
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May 2008

May 2008

May 2008

May 2008

May 2008

June 2008

July 2008

July 2008

July 2008

July 2008

Aug. 2008

Aug. 2008

Sept. 2008

Sept 2008

Project coordinator gave a presentation about the TMDL project to
Morris Area High School Environmental Science Class.

Project coordinator gave a radio interview about the Pomme de
Terre TMDL project

Project coordinator and Stevens SWCD participated in a joint DNR
MAHS shoreline restoration project at PdT Park in Morris, MN.
Coordinator talked about the project to school children

assisting with the project, and a newspaper article was written
about the project.

Article about the TMDL projects was submitted to the Pomme de
Terre Lake Association annual newsletter.

PdT Watershed Project submitted newspaper article
one to five watershed newspapers.

PdT TMDL display board displayed at MN DNR shore
lands meeting in Alexandria, MN.

PdT Watershed Project submitted newspaper article two to five
watershed newspapers.

PdT TMDL display board displayed at the University of Minnesota,
West Central Research and Outreach Center annual field day.

PdT coordinator attended a meeting with Stevens County Farm
Bureau members and the MN Ag Waters Resource Coalition. Topic
of this meeting was the TMDL process and the importance of
producer stakeholder involvement.

PdT display board displayed at the University of Minnesota, West
Central Research and Outreach Center annual Horticulture Night.

PdT Watershed Project submitted newspaper article three to five
watershed newspapers.

PdT Watershed Project displayed at the Stevens County Fair,
TMDL materials handed out at Swift County Fair.

PdT Watershed Project submitted newspaper article four to five
watershed newspapers

Watershed Public Meeting held in Morris
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Sept 2008 PdT canoe trip with C.U.R.E. in Appleton, MN

Oct. 2008 PdT Watershed Project submitted newspaper article five to five
watershed newspapers.

March. 2009 Combined JPB, TAC, Turbidity stakeholder group meeting held in
Morris.

A formal public comment period was open from March 1 to March 31, 2010 at
which time comments were being accepted regarding the draft TMDL report. A
meeting was held on November 23, 2009 to present the draft TMDL report to the
public. There were four comment letters received and responded to as a result
from the public comment period and are included in Appendix C.

Section 11: References

Cleland, B.R. 2002. TMDL Development from the “Bottom Up”-Part Il: Using
Duration Curves to Connect the Pieces. National TMDL Science and Policy
2002. WEF Specialty Conference. Phoenix, AZ.

Cleland, B.R. 2003. TMDL Development from the “Bottom Up”-Part Ill: Duration
Curves and Wet-Weather Assessments.

Minnesota Climatology Working Group. Located at: http://climate.umn.edu/
[Accessed January 8, 2009.]

Minnesota Pollution Control Agency. Electronic Data Access. Station ID S000-
195. Located at: http://www.pca.state.mn.us/data/eda/STresults.cfm?stID=S000-
195&stOR=MNPCAL [Accessed January 8, 2009]

Minnesota Pollution Control Agency. 2007a. Guidance Manual for Assessing the
Quality of Minnesota Surface Water for the Determination of Impairment.

Minnesota Pollution Control Agency. 2007b. Turbidity TMDL Protocols and
Submittal Requirements.

Minnesota River Basin Data Center, Minnesota State University, Mankato.
Located at: http://mrbdc.mnsu.edu/major/pdterre/desc23.html [Accessed
December, 19, 2008.]

Minnesota Tillage Transect Survey Data Center. Located at:
http://mrbdc.wrc.mnsu.edu/transect/minnesotamn.htm [Accessed February 27,
2009.]

41


http://climate.umn.edu/�
http://www.pca.state.mn.us/data/eda/STresults.cfm?stID=S000-195&stOR=MNPCA1�
http://www.pca.state.mn.us/data/eda/STresults.cfm?stID=S000-195&stOR=MNPCA1�
http://mrbdc.mnsu.edu/major/pdterre/desc23.html�
http://mrbdc.wrc.mnsu.edu/transect/minnesotamn.htm�

UMRSHNC(Upper Mississippi River Sub-Basin Hypoxia Nutrient Committee).
2008. Final Report: Gulf Hypoxia and Local Water Quality Concerns Workshop.
St. Joseph, MI: American Society of Agricultural and Biological Engineers

U.S. Department of Agriculture-Natural Resource Conservation Service. 2007.
Rapid Watershed Assessment Resource Profile: Pomme de Terre (MN) HUC:
7020005. Located at:
http://www.mn.nrcs.usda.gov/technical/rwa/Assessments/reports/pomme_de_terr
e.pdf [Accessed December 19, 2008.]

U.S. Environmental Protection Agency. 2007. An Approach for Using Load
Duration Curves in the Development of TMDLs. EPA 841-B-07-006. Watershed
Branch (4503T) United States Environmental Protection Agency, Washington,
DC. 63 pp.

U.S. Environmental Protection Agency. 2003. National Management Measures

for the Control of Nonpoint Pollution from Agriculture. EPA 841-B-03-004. Office
of Water (4503T) United States Environmental Protection Agency, Washington,
DC. 302 pp.

US Environmental Protection Agency. 1999. Protocol for Developing Sediment
TMDLs, First Edition EPA 841-B-99-004. Washington, D.C.

USGS 05294000 Pomme de Terre River at Appleton, MN. Located at:

http://waterdata.usgs.gov/nwis/nwisman/?site_no=05294000&agency_cd=USGS
[Accessed January 8, 2009]

42


http://www.mn.nrcs.usda.gov/technical/rwa/Assessments/reports/pomme_de_terre.pdf�
http://www.mn.nrcs.usda.gov/technical/rwa/Assessments/reports/pomme_de_terre.pdf�
http://waterdata.usgs.gov/nwis/nwisman/?site_no=05294000&agency_cd=USGS�

Turbidity TMDL Assessment for
the Pomme de Terre River

Appendix

Appendix A: Development of Total Suspended Solids Surrogate
Appendix B: Public Participation Materials
Appendix C. Comment Letters and MPCA Response Letters

43



Appendix A: Development of Total Suspended Solids Surrogate

Development of Total Suspended Solids (TSS) Surrogate for
Turbidity in the Pomme de Terre River Watershed

April 2009
Katherine Pekarek-Scott
Minnesota Pollution Control Agency

1. Background

The Pomme de Terre River Watershed isin the Minnesota River Basin and has one reach
impaired for turbidity. Thisimpaired reach, AUID 07020002-501, is located on the
Pomme de Terre River and starts from where Muddy Creek enters and ends at Marsh
Lake where the Pomme de Terre River enters the Minnesota River. While this watershed
iswithin the Minnesota River Basin, thisimpaired reach was not included in the
Minnesota River Turbidity TMDL. A map of the project areais shown in Figure 1.

Pomme de Terre River Watershed
Turbidity TMDL Project

Tl 7 mpared Feady

Figurel: Pommede TerreRiver Watershed



Turbidity is ameans of measuring the clarity of water by measuring how much light is
absorbed or scattered in a sample of water (Johnson, 2007). This light can be scattered or
absorbed by suspended sediments, algae, organic matter, and color. TMDL allocations
are calculated as concentrations of a specific pollutant. To determine a concentration, the
mass of that pollutant is needed. Turbidity is an optical measurement, not one of mass.
For thisreason, turbidity is not used directly ina TMDL, but rather a surrogate is
developed from the turbidity data.

Research has been compiled to correlate Total Suspended Solids (TSS) to turbidity,
making it aviable surrogate. The MPCA’s Guidance Manual for Assessing the Quality of
Minnesota Surface Waters states 60 mg/L and 100 mg/L of TSSin Western Corn Belt
Plains and North Central Hardwood Forest ecoregions respectively equal the turbidity
water quality standard (MPCA, 2007a). Often referred to as surrogates, these
concentrations will identify the majority of turbidity-impaired waters while keeping
falsely identified waters to a minimum. It should be noted that there are enough
differences between sites, streams, and watersheds that an individual correlation should
be made for each monitoring site.

2. Methods
2a. Data Utilized

The data used in this analysis was collected from one site in Appleton. The STORET
station identification number is SO00-195 and is located on the Pomme de Terre River
upstream of MN Highway 119 and US Highway 59. Although data has been collected at
this station since 1971, only data from 1996 and later was used in this analysis.

Turbidity data can be reported in a number of units, depending upon the meter and
method used for testing. For site S000-195, the turbidity data was reported in units of
NTU, NTRU, FNMU, FNU, and NONE in STORET. The unitsof FNMU and FNU are
field measurements and do not have laboratory paired data for comparisons. Given
potential variation in values between reporting units, a comparison is needed to correlate
the field measurement with the turbidity water quality standard in units of NTU (MPCA,
2007). This data, therefore, will not be used since it does not have paired laboratory data
and cannot be correlated to the standard. The units of NONE are from field testing and
laboratory testing. It was determined that the field units were FNMU and thus not used.
The laboratory testing was conducted from 1971 to 1981 and may have been in units of
NTU. However, through unit conversions and with insufficient information about the
data, this data was not used due to alack of certainty in reporting units. Of the remaining
data points, five observations were not used as aresult of the Stearns DHIA Laboratory
not being certified for testing turbidity. The remaining data for analysis are summarized
in Table 1 for each unit. A complete list of the data used is at the end of this Appendix.

Table 1: Units, yearsof data, and the number of observations possibleto utilizein the analysis

Number of

Observations Lab

Units Y ear s of Data
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NTU 2004-2007 20 ERA
1996-1997, 1999-
NTRU 2001, 2006-2007 4 MDH

2b. Comparing NTU and NTRU

There are different methods and different equipment that can measure turbidity and these
can produce different units. These units of raw data should not be considered directly
interchangeabl e since they can differ by factors of two or more (MPCA, 2007b). The two
unitsin this analysis were found to be from the same type of meter, Hach 2100AN. The
Hach 2100AN meter can report in units of NTU and NTRU, depending if the ratio
compensation is used. ERA Laboratories reported in NTU by using the Hach 2100AN
with the ratio compensation “off” (Magnuson, personal communication, 2008). With the
ratio compensation “off”, the meter uses a single white light source with asingle light
detector located at 90 degrees to the light source. The Minnesota Department of Health
(MDH) laboratory reported in NTRU by using the Hach 2100AN with the ratio
compensation “on” (Johnson, 2007). The meter, when the ratio compensation is“on”,
uses a single white light source and multiple light detectors. The first detector is located
at 90 degrees to the light source and the other light detector islocated at a wider angle
with a“ratio” being made between the two.

Since two different methods were used, a comparison was needed. Of the data set that is
available for comparing NTUs and NTRUSs, only data from 2006 to 2007 overlap. This
gives 21 NTU and 25 NTRU sampling occasions. After an overview of the data, there
were two occasions of paired data and three occasions of “nearly paired” data where the
samples were taken within a day of each other. All of the data were plotted by date (Fig.
2) and with flow (Fig. 3) to visually seeif there are any apparent differences. These
visual comparisons do not show any apparent differences between NTU and NTRU.

Turbidity Units Compared by Date
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Figure2: NTU and NTRU Turbidity units compared by date
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2006-2007 Tubidity Units Compared to Flow
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Figure3: NTU and NTRU Turbidity units compared by date and correlated to flow

With no apparent difference between the two data sets, further analysis was completed.
Assuming normality with skewness and kurtosis values, at-test was run. The results of
the t-test indicate that there is no significant difference between the means of the NTU
and NTRU data. However, with the assumption of normality, a decision was not made on
this result alone.

The raw turbidity data was then compared to the TSS data for the purpose of checking the
validity of the turbidity data. A linear regression was completed and TSS concentrations
were calculated from 25 NTU and 25 NTRU. The difference between the two TSS values
was within ten percent of each other. The differences between the slopes and intercepts
were not calculated, but could be in the future if needed.

To see how the NTU and NTRU data relates more directly, aregression analysis was
completed with the paired and “nearly paired” data. It isimportant to note that with only
5 data sets, thereis limited confidence in the results. Using the regression equation, a 25
NTRU value produced a 24.5 estimated NTU value.

Recent work completed by MPCA staff compared the two units and developed a
conversion factor. This was completed by using paired data from ariver remote sensing
study in 2004 by MPCA staff and was devel oped for the Minnesota River, West Fork Des
Moines River, and Pipestone Creek (Johnson, 2007). However, as stated earlier, thereis
variability and uncertainty with turbidity and work should be completed for each
individual site. A regression analysis was run to compare NTU values and the values of
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NTRU after being converted to NTU to TSS. The TSS values calculated from the
regression equation produced two TSS values that have a difference of over 30 mg/L.
Therefore, the conversion factor that was developed through this work was not utilized
for the Pomme de Terre River data due to alack of supporting evidence that a difference
in NTU and NTRU values was present.

A determination was made that NTU units and NTRU units would be compared
separately to TSS. However, with the amount of evidence provided, a TSS surrogate
should be developed for 25 NTU and 25 NTRU assuming that the turbidity datais
similar.

2c. Developing a TSS Surrogate

TSS was compared with turbidity by following the “Turbidity TMDL Protocol and
Submittal Requirements’ (MPCA, 2007b). Thisincluded filtering the data set so that the
turbidity was less than 40 NTU and the TSS was greater than 10 mg/L. TSS was plotted
as the independent variable (x-axis) and turbidity as the dependent variable (y-axis).
Excel and Minitab were used to run the regression analysis.

In order to use regression analysisto calculate a TSS surrogate, paired data between TSS
and turbidity is needed. Of the possible 84 turbidity observations, 58 were paired with a
TSS observation. After the data was filtered, there were 41 TSS samples (Table 2).

Table 2: Amount of data used in TSS surrogate regressions

Data Set # of TS_S # of NT_U # of NTRU
Observations Observations Observations
All Data 58 20 39
Filtered Data 41 13 29

A regression analysis was performed for individual turbidity units and the TSS surrogate
value was correlated to 25 NTU and 25 NTRU as indicated in Section 2b.

The datasets were tested for normality and found to have reasonably normal distributions.
Since there are normal distributions, linear equations were able to be produced without
having to transform the data. There was one data point that had been removed as an
outlier since it had obviously skewed the regression (Table 3). No statistical calculation
was performed to prove this assumption, but may be performed in the future if needed.

Table 3: Outliersremoved from data set

Date TSS(mg/L) | Turbidity (NTU)

5-3-2006 57 5.2

3. Reaults

The following TSS-turbidity regression plots, Figures 4 and 5, are for each turbidity unit.
Figure 4 shows afairly strong correlation (r* 0.76) of NTU datato TSSdata. Figure5
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displays the NTRU and TSS data, although the correlation is not astrong as Figure 4 (%
0.62), data still indicates a positive relationship.

2005-2007 NTU Turbidity Data <= 40

40 1y = 0.3311x + 7.683
35 R? = 0.7586 *
30 i /

=
o
L 2

Turbidity (NTU)
N
()]
.

0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

TSS (mg/L)

Figure4: Regression analysisfor TSSand NTU Turbidity units

1996-2007 NTRU Turbidity Data <= 40

40 1y = 0.446x + 1.5663

351 R*=0.6185 . S

Turbidity (NTRU)

0 T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
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Figure5: Regression analysisfor TSSand NTRU Turbidity units

The TSS surrogate values for 25 NTU and 25 NTRU are summarized in Table 4 with the
corresponding r-squared value. These values are estimates for the given data and
conditions during data collection. For the purposes of the Pomme de Terre Turbidity
Assessment, the TSS concentration of 52 mg/L will be used for determining allocations.

Table 4: TSSsurrogate value for each turbidity unit

- : TSS Surrogate (mg/L) 2
Turbidity Unit value of 25 r

NTU 52 0.76

NTRU 52 0.62
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SAMPLE
DATE
10/16/1996
11/6/1996
3/31/1997
4/14/1997
5/28/1997
6/17/1997
7/22/1997
8/4/1997
9/24/1997
2/2/1999
3/25/1999
4/28/1999
9/13/1999
11/20/2000
3/28/2001
5/15/2001
6/6/2001
8/28/2001
9/19/2001
5/9/2004
5/12/2004
5/25/2004
6/1/2004
6/9/2004
7/1/2004
7/8/2004
8/3/2004
8/23/2004
9/7/2004
9/16/2004
10/13/2004
10/29/2004
4/4/2005
5/3/2005
5/9/2005
5/18/2005
6/7/2005
6/15/2005
7/21/2005
8/3/2005
8/17/2005
8/26/2005
10/12/2005
4/27/2006
5/3/2006
5/17/2006

Water Quality Dataset at STORET Site SO00-195

TSS
(mg/l)

17
49
44
37
94

120
92
40

66

130
28
11
25
61
60
48

106
94
46

114
53

57
60

Turbidity
(NTRU)

22
12
18
25
15
43
58
45
19
3
27
15
50
10
5.4
5.2
26
26
27

20

Turbidity

(NTU)

50

18
18
20
56
80
46
51
39
18
22
43
12
14
13
7.2
14
10
51
16
42
47
20
73
28

52
28

SAMPLE
DATE
6/6/2006
8/9/2006
8/17/2006
9/6/2006
9/18/2006
10/12/2006
3/26/2007
4/2/2007
4/5/2007
4/16/2007
4/16/2007
4/18/2007
4/23/2007
4/24/2007
4/25/2007
4/30/2007
5/7/2007
5/9/2007
5/23/2007
5/24/2007
5/30/2007
6/12/2007
6/19/2007
6/20/2007
6/27/2007
7/11/2007
7/17/2007
7/23/2007
7/31/2007
8/9/2007
8/20/2007
8/21/2007
9/6/2007
9/20/2007
9/24/2007
9/24/2007

Total Count:

TSS
(mg/1)

141

62
89
36
13
64
87
26
46
47
66
68
55
49
43
46
54
96
96
94

100

100

108

100
92
78
46
70
41
46
46
64

150
45
46

58

Turbidity

(NTRU)

35

37
74
19
20
20
24

21
18
16
20
19

45

44
44

46

39
24

26

35
38
88
27
28

44

Turbidity

(NTU)

62
37
36
20
10

55

22

20

38

43

46

42

34

26

40
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Appendix B: Public Participation Materials

Turbidity Brochure

‘What Happens After the
TMDL is Developed?

Once the TMDL is approved by
the EPA. and implementation plan
will be developed. The pian will
identify sources and causes of each
poliutant and provide a strategy
for implementation of practical
management measures needed for
the water body to meet water
quality standards.
Crizen involvement, education and
outreach, and pollution prevention
are key components of ail TMDL
implementation plans.

Grassed Wati
with Vegetative Fi %

A grassed conveyance can protect
agalnst erosion and helps to filter
sediment and pollutants carried in runoff.
One example of 3 best management.
practice to reduce sediment entering
the river.

“Our mussion 12 to protect and improve the
surface and ground water resources of the
Pomme de Terre River Watershed by ad-
dressing water quality and quantity issues
while also promoting healthy and sustainable
agricultural, industrial and recreational based
economy for the region.”

ForMore Information

Shaun McNally
Pomme de Tesre Project Coordinator
Stevens SWCD
12 Hwy 28 Ste 2
Morsis, MN 56267
320-589-4886 ext. 109
shaun.menally@mn.nacdnet.net

Fomme de Terre River

‘Watershed Project
s pitrver arg

Pomme de Terre
River Watershed
TMDL for
Turbidity.

Questions and Answers

What is Turbidity?

Turbidicy is a measurement of
water clarity. A decrease in
water clarity is caused by sus-
pended and dissolved marter
such as clay, silc, organic mat-
ter, and algae. Turbidicy is rec-
ognized as an indicator of water
quality. Increased wrbidicy
levels limit light penecration and
Inhibit healthy plant growth.
High turbidity can make ic diffi-
culc for aquatic organ-
Turbid water is usually  isms to find food, affect
::‘:"'::“;':’ “muddy” il funcions and cause
spawning habieat to
become covered in silt.

‘What are the sources of high
turbidity?

Sourees of increased wrbidity levels include ero-
sion from I‘ﬂ‘u'ﬂll‘ﬂ fields or construction sites,
urban runoff from precipitation, eroding scream-
banks, and excessive algal growth.

Pomme de Terre River Watershed
Fecal Coliform and Turbidity Impaired Reach
from Muddy Creek to Marsh Lake

Is the Pornme de Terre Polluted?
According to the Minnesota Pollution control Agency
(MPCA) the lower reaches of the Fomme de Terre from
Muddy Creek down to Marsh lake, exceeds the limics for
stream turbidity, The curbidicy scandard s 25 NTU,

S
Low Turbidity ———s- High Turbidity
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What is a TMDL?

According to the Emvironmental Protection
Agency, a “Total Maximum Daily Load” is a calcu-
lation of the maximum amount of pollucant a wa-
terbody can receive and still meet water quality
standards, and an allocation of that amount to the
pollucants sources.

A TMDL identifies sources of each polluant that
fails to meet water quality standards. Warer quality
sampling and computer modeling determine how
much each pollutant source must reduce its con-
tribution to assure the water quality standard is
met.

TMDL Allocations

BAwicdtus
runoft

BUban rof!

Funort

aumn
stormuatar

mirearban
erosian

The TMDL is the pis, whale the individual load
allocations are the piaces of the pie.
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Chokio Review, May 29, 2008 Page 9

Pomme de Terre Watershed Project: Watersheds 101

. The foliowing i5 the first in g
seviey of articles about the
Panimie de Terre Watershed and
the TMDL studies that are now
wndlerviay studying the pollution
problem in the warershed,

By Shaun MeNally, Courdinator
Ponnne de Terre Warershed
Project

As most of us who Jive in the
ares know, the Pomme de Terre is
4 loca) river. But the Pomme de
Teare is also a watershed. What
exacily is @ watershed and how
bigis it?

A watershed is essentially an
enommous precipitation collect-
ing, storing and routing device.
It's an zrea of Jand that draing
Wwaler 10 & common point - the
Pomme de Terre River
Watershed boundaries are set by
nawre, not by the legislature.
Wherever the water runs deter-
mines the watershed an area is in.
For exanple, Stevens County is
part of three watersheds. The
west-northwest area of the coun-
tv is in the Bois de Sioux
Watershed. The very eastern por-
tien of the county is in the
Chippewa Watershed. And, the
center and most of the southern
part of the county is in the
Pomme de Terre Watershed.

The Pomme de Terre begins
its journey from Stalker Lake in
Oner Tail County just south of
Underwood. In ils upper course,
the river flows through a
morainic region of rumerous
lakes, with well drained silty and
lozmy soils, its course character-
ized by meadow, woody hills and
marshy stretches near areas
where the river passes through

Morris, Chokio, Alberta and
Appleton.

The warershed is divided into
six sub-walersheds. The upper
sub-watershed is the beadwaters
region south of Underwoed. The
Pelican Creek sub-watershed is
located around the Ashby area.
Tae middle sub-watershed is a
narrow band starting just north of
Barrent and follows Highway 59
down to Momis. The lower sub-
watershed follows Highway 39
south of Morris down 1o
Appleton. The Muddy Creek
sub-watershed includes Chokio
and Alberta. and the Dry Wood
Creek sub-watershed includes
the areas around Artichoke Lake
and east.

The Pomme de Terre water-
shed is one of 12 watersheds in
the Minnesota River Basin,
Water from the Pomme flows
into the Minnesota, which flows
into the Mississippi, which flows
into the Gulf of Mexico. So in
theory, what goes into the
Pomme de Terre can have an
effect on the Gulf.

For decaces, people living on
the river have been noticing &
decline in water quality. The
river  becomes  increasingly
murky during high flow periods
and green with algae during low
flow periods. This phenomenon
seems 10 be @ more recent one, as
Eric Sevarcid, canoeing up the
Minnesota River during the sum-
mer of 1930 wrote; “We paddied:
on, nagging af the heat and flies,
until we came 1o the Pomme de
Terre, or Potato River, clear a3
erystal, flowing into the muddy
Minnesotz."”

Pomme de Terre River Watershed
Fecal Coliform and Turbidity Impaired Reach
from Muddy Creek to Marsh Lake

N

—_—
| FeruaF

e

Usger
Sub-Watershed

______ 1

Pornme g Tene River ]
Fecal Colfform and Turbidity inpaired Raach |
Fram Mugdy Creek o Marsh Lake 2
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Point and Non-Point

15 &5 the secand ina serfes of

bout the Pomme de Terre |

Wtershed and the TMDL studles that are

o now underway studying the
* problem in the watershed.

When dealing with water impair-
ments, there are two typas of water pollu-
thon we ars dealing with, These are called
" point pollution and non-point poliution,
What is the difference between the o,
- which is worse, and which pollates our
S waters more?
I Ler's start with point pollution, When
mast paople think of WEYS OUr waters get
polluted, they usually think of a factory
with belching smokestacks and pipes
spewing browm liquids directly into an
: body of water The image alse
inchudes foarn and dead flsh foat
up near the effluent pipe. This s
in image of classic point sburce pallu-
tion. The EPA defines point source pollu-
tion as “dlscretn conveyanees, such as
pipes or man-made ditches that dis.
rges pollutants into the waters of the
ited States.” This includes not only dis-
:harges from municipal sewage treat
nent plants and industrial Eacilithes, but
dso storm drainage from larger urban
. ircas, certain animal feedlots and runoff
Tom many construction sites.
Since the pessage of the Clean Water
At of 1972, wastewater treamment plants,
nidustries, and concentrated animal feed-
ots must have a National Pollutant
Jischarge Elimination System (KPDES)
WIIIL In order 1o release wastwaters

pollution

into receiving waters in accondance with
the Clean Water Act. Since its introduc-
tiom in 1872, the NPDES permit system is
responsible for significant improvements
in our nation's water quality Because, of
the NPDES system, we know where the
point sources are and how much “stf”
they are putting into the water
Consequently, point sources are relatively
easy to monitor and regulate, and can
often be controlled by treatment at the
souree,

Non-point pollution is pollution that,

= MRy e e
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Turbidity and suspended solids

The following is the fourth in a serjes of

articles about the Pomme de Terre
Watershed and the TMDIL studies that are
0w underway studying the Dpollution
Problem in the watershed,

Muddy water. murky water cloudy
water: If you've ever used these terms to
describe how a body of water looks,
you're talking about turbidity: If vou are
standing in a foot of water and can't see
vour feet, vou are standing in turbig
water.

Turbidity is caused by particles sus.
pended or dissolved in water that scatter
light making the water appear cloudy or
murky: These particles ean include sedi.
ment - especially clay and silt, fine organ-
ic and inorganic matter. soluble colared
organic compounds, algae and other
microscopic organisms. In the Minnegota
River Basin, which includes the Pomme
de Terre, sedinent is the primary conirib-
utor to turbidity.

Turbidity is measured using special:
1zed optical equipment. Basically a light
is directed through a water sample, and
the amount the light is scattered is meas-
tred. The unit of measurement is calleq
the Nephelometric Turbidity Unit (NTD).
The greater the scattering of light, the
nigher the turbidity Low turbidity values
Indlicate high water clarity, and high tur-
sidity values indicate low water clarity.
fou can try this for yourself at home Get

a small Rashlight, a glass of water and
some dirt. Shine the light through a glass
of clean water and see what the beam
Tooks like on the other side. Now stir in
some dirt and shine the light through it
again and compare what the light beam
looks like. That is basically what a tur-
bidimeter is doing.

Minnesota’s water quality standard for
turbidity for class 2B waters, which
includes the Pomme de Terre, is 25 NTU.
Any reading over 25 NTU s in violation of
the standard. If at least 10 percent of the
readings are over 25 NTU, the waterbody
is placed on the MPCA's impaired waters
list. Monitoring data over the last ten
vears indicates that 60 percent of the tur-
bidity readings exceed the 25 NTU stan-
dard. Based on this information, the
southern section of the Pomme de Terre,
from Muddy Creek down to Marsh Lake,
was placed on the list as impaired for fur-
bidity in 2002,

Since turbidity is simply 2 measure of
how light is scattered, we also need 4
measure of how much “stuff” is in the
water. For this we measure Total
Suspended Solid (TSS). This is a measure
of hiow many milligrams of particles are
in & oneliter sample of water The more
suspended solids in the water. the higher
the turbidity reading will be. In the
Pomme de Terre, the relationship of TSS
to turbidity indicates a TSS concentration
of 52 mg/L, approximately equal to the 25

NTU standard. TSS readings in the water-
shed routinely exceed 90 mg/L, and have
gone as high as 350 me/LL of suspended
solids,

High turbidity can significantly
reduce the aesthetic quality of lakes and
streams having a harmful impact on
recreation, tourism and property values,
Nobody likes to recreate in dirty water
Studies of lakeshore property show that
property values can be influenced by
water clarity readings. High turbidity can
also increase the cost of water treanment
for drinking and food processing. It can
harm fish and other aquatic life by yedue-
ing food supplies, degrading spawming
beds, and affecting gill function, Turbid
waters mean fewer walleyes and more
carp and bullheads.

Sediment often tops the list of sub-
stances or pellutants causing turbidity
Souiees of sediment can inelude erosion
from upland, riparian and stream chas-
nel areds. Human activities in agriculiure
and construction can accelerate this ero-
sion. Stream and channel movement can
also release sediment. Phosphorus from
VArions sources can cause algal growth
resulting in  increased tarbidities,
Phosphorus sources may include waste:
water treatment facilities nutrient runoff
from crop land, fertilizer runoff from
nice green lawns, and other sourees, Soil
erosion on crop land has been a focus of
soil and water conservation programs for

many years. Urban stormwater runoff ism-:l-;'_*'.-:'".':l e
2lso recognized as an important contrihy. TS b 8

tor of sediment.

I we look at the amount of Togaytiemier tmekeelly shesis
Suspended Solids (TSS), and compare thate b=
number with the river flow, we can figure ™ s 25 1
out how much sediment is actuzlly beingie watet, the i e light
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Shaun MeNally is the Pomme de Torro
Watershed Project Coordinator. He is Jocat-
ed in the Stevens SWCD office in Morric .
3205604885 ext. 109,
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pollution

agricultural fields and pastures, urbe
runoff from areas with populations ¢
less than 100,000, runaff and leakage froz
failed septic systems, and constructis
site runoff o name a few Field runof
from agrizuttural fields may contatn sedi
ment, fertilizer, pesticides and anima
waste. Due to the variety of sotiroes, non
point pollution is dificult to measere ang
regulate.

With the clean up of point sowrce
because of the Clean Water Act, non-poin
sources of pollution are now the domi
nant inputs of pollution to our nation's
waters. According to the EPA, sedimeni
from non-paint sources is the number ong
pollutant of our nation's surface waters,
In the early days of the Clean Water Act,
efforts focused on regulating discharges
from traditional point source facilities,
with litdle attention paid to runoff from
flelds, streets and other “wet-weather™
sources, Starting in the late 8s, sfforts to
address polluted runoff have increased
significantly For non-point runcft, valun-
tary programs -including cost-sharing
with landowners are the key twols to
remediate the nor-point problem.

‘The next article will focus on the Fecal
Coliform problem in the watershed.

Shaun MeNally i the Pomme de Terre
Watershed Project Coordinator He is Jocat:
ed in the Stevens SWCD office in Morris,
320-5804895 ext. 109

The Pomme d Terre River Associstion
maintains a website: www.pdtriverorg
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: Pomme de | erre Kiver

Watershed Project

Public Meeting
Thursday Sept. 18, 2008

Old #1 Bar and Grill Southside
412 Atlantic Ave
Morris, MN

7-9 pm

Come and find out about the new Pomme de
Terre Watersned turbidity TMDL project and
get an update on the approved fecal Coliform
TMDL and implementation plan. Find out how
you can play arole in helping develop an
Implementation plan to clean up the Pomme de
Terre River.

Free Refreshments!

55



FCII.'I:I‘.IC de | erre Kiver

Wiatershied Project
W et v oy

PUBLIC MEETING

Thursday, Sept. 18, 2008

Old #1 Bar and Grill Southside
412 Atlantic Avenue
Morris, MN = 7.9 PM

Come and find out about the new Pomme da Tere
Watershed furbidity TMDL (Total Mawimom Daily  Load)

Frevect ond gt an u

ate an the oporoved fecal Coliform
TWDL and implementation plan. Find aut how you can ploy
a role in helping to develop a turbidity imple- :
mantation .plan o clean vp the Fomme de

Torre Boar W -

A, erre River Watershed

M SenTrAe
e LY
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Pommede Terre River Water shed
Public Meeting
Sept. 18, 2008

Comment Form

1. After hearing tonight’ s presentation, do you have any
specific questions regarding the Pomme de Terre TMDL
studies?

2. Do YOU have any suggestions for improving the water
guality within the Pomme de Terre Watershed?

3. Areyou willing to attend future meetings to receive
updates and provide input regarding the Pomme de Terre
TMDL study?

Name (optional):
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9/18/08 Kickoff Meeting Slideshow

Pomme de Terre Watershed

Turbidity Total Maximum Daily Load
Study

What is Turbidity?

« Turbidity is caused by particles suspended
or dissclved in water that scatter light

Particles can include: sediment especially
clay and silt, fine organic and in organic
matter, soluble colored organic
compounds, algae, and other microscopic
organisms

In the MN River Basin, sediment is the
primary cause of high turbidity

L]

Turbidity Examples

Turbidity (NTU) il

30 10 S0 25

How is Turbidity Measured?

Using a specialized optical turbidity meter.
A beam of light is shot through the sample
and the amount the light is scattered is
measured.

The unit of measure is the Nephelometric
Turbidity Unit (NTU)

The more turbid the water, the more the
light will be scattered leading to a higher
NTU reading

How is Turbidity Measured?

» Turbidmetar £

Muddy Water
“Hi \‘W =

+ Turbidity is
linked to
ine *look”
of the waler
and
therefore
the publics
perception
of waler
quality
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Turbidity Sources

+ Runoff and
erosion of
agricultural areas
is one of the
biggest
contributor of
sediment to
nvers, lakes and
streams

» Thasze are
considered ‘non-
point sources”

Erosion Rates

» Compare that
with erosion
rates on lands
with
undisturbad
Qrass cover,
176 tons per
sg. mile per
year of eroded
segiment’

.

+ *Caperior et e 1000
Sy ook of Ririaon
Wetam wth Prawznana ol
kg, toasmn iy Bookopy P,

Turbidity Standard

For a water body to be listed as impaired
for turbidity 10% of samples must be in
violation of the turbidity standard.

61% of the samiples from the lower reach
of the Pomme de Terre during the last 10
years violated the standard.

59

Erosion Rates

+  Agricultural
lands can
contribute on
average 7,054
tons per sa.
fmile per year
of sediment io
waterways
dus to
erasion”

4 e v
st Pk of Satein
w; Fewmphen

Sirgen. bae i ook
4.3

What Does This Mean For The Pomme
de Terre?
+ The Pomme de Terre is classified as a class 2B
stream
= It's beneficial use is cool and warm water
fisheries and all recreation .

= The EPA sets numeric criteria for each class
of stream

Fomme do Tarme Fiver Waienshed
Fecal GolFoim &8 Tty ispabed Meach
Tam My Corsl i Warah Lyl




Yearly Turbidity Averages on the Pomme de Terre
This graph shees [

Turbidity on the Pomme de Terre

NN PET Pt ol s
the yaarly furtaity e - Tris gragh g
EVIrRges shonws the
@57, . average
= Thelrend by lovels —
IowIOE incredgeng | B o e river %
trtudity levals - miarm by
= The2bNTU = marth
stancard was £ « The standard
ecendedin 5 # 25 NTU —
OroE. o, W8T £7F = Excesdad
. bl
"f:m;g‘ ;,-.° Junp-Gapt . L__<
' o ] '..'."li M N | j
" B TR e M W B W e & B M
Impacts of High Turbidity Turbidity Effects on Fish
BELATIOMAL TREMDS OF FRESH WATER FISH ACTIVITY 10 TURBIDITY VALUES AN 1ME
= Reduce the aesthetic quality of the water [Lospos
- Nobody likes to recreate in dirty water A
* Increased cost for water {reatment =
» Lakeshore property values directly relate =
to water clarity. = [
- Harm aquatic life B
= Reduce food supplies
- Degrade spawning beds Y
- Affect gill function '
1 .
i Ay 1M-F h-l' {f
Total Suspended Solids (TSS) TSS and Turbidity
+ TSS is often used as a surrogate * Asthe | ey
measurement for turbidity. amount of
. suspended
« A water sample is poured through a filter, solids in
and the solids that are left on the filter are thewater | _
weighed. increases | &
" -4
+ TSS levels are reported as mg of solid per m‘,‘;,::e 3
one liter of water (mg/L) levels, -
= In the PdT, the relationship between TSS
and turbidity is 52 mg/L TSS is

approximately equal to 25 NTU
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Total suspended solids (TSS) and Water Clarity
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What is the USGS floew gauge telling us?
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Current TSS Average vs. the TMDL Goal

Posme de Teme River
TMDL v Existing Condifions
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Turbidity Levels and Rainfall Amounts
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Rain Events and High Turbidity Are Linked

Suspended Solids and Rainfall
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Rain Events and High Turbidity are linked

Muddy Crewi June & 2008
Pre ran

Muddy Creai June &, 2008
Post rain [1.917

Now What?
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What is a TMDL?
Total Maximum Daily Load

It is a process: It is a number:

AsBess wate's
Determine if impared

1 The TMOL = e maximum
2
+ 3. Placa water on 303d) ist
4
5

amoyni of a specific paliutant

thal can be dscharged infc a

body of water and shil mest

MAonitor, Stucy waer Body water guality standards,
Computa polluten cad

RoCaton fofmuls

5. Devalop imprementation

strategy

7. Monitor changes in waber

By

B Dwisl?

Or | “How much crap we can
put in the weler and 1§ stll not
be considered palluted”




= The

TMDL: The Number

P e R A,

. maximum
amound of
pollutamt
tha can be
put inte the
waler
changes
with the
amount of
wiler
flendnigg In
the stream

Why Develop a TMDL Study?

Reguired by the Federal Clean Water Act
+ Protects community assets and quality of ife
Restores beneficial uses of suface waters

Provide a useful, long-range planning tool for managing
waler guality

Clean water protects property values

Why are TMDL Studies Important?

Provides the mechanism for studying a water body
s0 that:

* You can determne how
much pollution must be
reduced from all sources

= You can plan an effeciive
sirategy for reducing
aexisling poliutant loads to
meet water quality
standards

Do TMDLs Mean More Regulation?

= No
- Point Sounces are already regulated and permit
requirements are enforceable.
» Muricipal WWTFs
+ CAFOs
= Mumcipal separate siomm sewer Syshems (Morris)
+ Construction stormwaler pernits

- Existing regulations thal are cumently unenfonoed
may have o start 1o ba enforced.
= | & county dibch buffer mquirements

Do TMDLs Mean More Regulation?

:
i
:

An exclusion fehce installed slong the edge of this
pasture protects the stream and nparian areas from
Qrazing animals,

POINT SOUFCEE

Fixing the Problem

» We will focus on the watershed as a whole, not
just the Pomme de Terre River itsalf

+ That means looking at the River itself plus
Muddy Creek, Drywood Creek, Pelican Creek
and the county ditches.

+ |t doesn't make sense to fix the river, but ignore
the waters flowing into the river
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What Will Help?
Landowner Best Management Fractices

S ir

What Will Help?
S_Ln_nctural Practices

How will we implement these BMP's?

= Qur goal is to provide incentives to landowners
to implement BMP's on their lands.

= Since we are in a “high priority” watershed an
approved TMDL and implementation plan
means more money for the watershed to provide
competitive incentives to landowners.

« It all comes down to $

Incentive Money

= Clean Water Legacy Act Funding

- Administered by BWSR, DNR, MDA, MPCA

- Provides funding to protect, resiore, and preserve the
quality of MN surface water,

— Generated from a combination of state general fund,
federal EPA 319 funds, general obligation boding,
Environmental and Matural Resources Trust Fund.

— Able to apply for CWL funds once TMDL and
Implamentation plan are approved.

+ Other Programs
- CRP, CREP, RIM, EQUIP, WRP.
= Eﬂ: WRP/RIM partnership pays 140% of township

For More Information, Contact
Shaun Mchally
PdT Watershed Project Coordinator
Stevens SWCD

320-589-4886 Ext. 109
shaun menally@mn. nacdnet.nel

Pomme de Terre River

" Watershed P@q;t f
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Questions and Comments from the
Pomme de Terre River Watershed Turbidity TMDL Kickoff Meeting
Morris, MN September 18, 2008 7:00 — 9:00 pm

Turbidity Presentation

1.
2
3.
4

5.

How do we determine where it is coming from?

. How far back has this study gone to get an idea of trends?

Are the lakes being monitored also?

. Does everyone across the country use a Load Duration Curve as a standard

method to determine sources?
If an island is formed from riverbank erosion, can we take them out and straighten
theriver?

Fecal Coliform Presentation

1.

2
3.
4

o N

10.
11.
12.
13.
14.
15.
16.

How much rain wasin arain event?

. Why are septics included when data show it is not amain part of the problem?

Isthe funding for the Muddy Creek area of the entire watershed?

. What does it mean in practice to have 2,400 cfu/100 mL of E. coli?

a. Isittoo high?
b. Doesit change the health of the stream and fish?
How much E. coli or fecal coliform does it take in the tributaries to cause a
negative effect in the Pomme de Terre River?
a. What isthe dilution factor?
How much of Drywood Creek is pasture?
a. Can we pinpoint the exact area or source of the fecal coliform?
Comment: Bald eagles have been sighted by Drywood Creek.
Comment: Drywood Creek has had a green tint, so we need to find an exact
source.
Comment: With low fecal coliform during rain events, it would indicate that little
fecal coliform is coming from cattle being directly in the stream. Relatesto the
cattle exclusion part of the implementation plan.
Which waterways are included in the implementation plan?
If this process fails and we do everything without tangible results, what happens?
Weas the fecal TMDL and/or implementation plan approved?
If geese are shown to be 75% of the problem, than what?
How many feet of buffer are good enough?
Is the CRP standard more than needed?
|s the implantation plan using the nutrient trade system?

General Questions

PONPRE

o O

Wheat is the condition of Drywood L ake?
How deep are the lakes?

Is Artichoke Lake currently being monitored?
|s there a garbage clean up component?

a. Comment: Thereisalot of garbage on theriver.
How long has Shaun been on board with this project?
Isfertilizer runoff high?

a. Hasthis been tested for?
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MEETING AGENDA

Pomme de Terre River Association r—> W

JOII’I'[ POWEI’S Board ri.'“ < @?5 Fomme de T erre River
Friday, March 6, 2009 é S isenectea
9:00 a.m.

USDA-ARS Soils Lab, Morris

VI.

. Introductions, agenda additions and approval
. Approve minutes from December 5, 2008 meeting

. Review 2008 financial summary

MPCA Update - Kelli Daberkow
Watershed Project Coordinator Update — Shaun McNally

Set next meeting date & time and adjourn

PLEASE NOTE: The Technical Advisory Committee will be meeting after our
board. There will be two presentations given to the members of both
groups, after our business meeting and before the TAC convenes.

e Kim Laing, MPCA will present the preliminary results from the
2008 Dry Wood Creek Phase 2 monitoring.

o Shaun McNally, Watershed Project Coordinator, will present the
turbidity TMDL data.
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Pomme de Terre Water shed Project
Technical Advisory Committee Meeting
3/6/09 Minutes

Attendees: Herb Kloos, Rod Wenstrom, Paul Groneberg, Jerry Johnson, Clinton
Schuerman, Keith Swanson. Pete Waller and David Sill, BWSR; Kelli Daberkow and
Kim Laing, MPCA; Shaun McNally, Matt Solemsaas, Chris Staebler, Stevens SWCD;
Joe Montonye, Grant SWCD. Chris Domeier-DNR, Stacy Salveold-USFWS, Sharen
Weyers-ARS, Jm Wulf, Brady Janzen, Larry Mahoney-Soybean Growers, Kurt Staples-
Synes Twnsp, Troy Goodnough-CURE, Steve Commerford-M SGA, Bill Kleindl-Stevens
County, Rick Gronseth-NRCS, Dean Schmidt-WesMin RC&D, Jim Erickson.

Kim Laing Drywood Phase Il Presentation:

Kim Laing of the MPCA’s St. Paul office gave a presentation on the 2008 Drywood
Creek sub-watershed phase Il preliminary data. She stated the Drywood Creek area was
chosen for additional monitoring based on low biological scores during the 2007
intensive watershed monitoring.

The general goal of phase Il monitoring isto try to determine the stressors on the stream
system and characterize the watershed and stream system.

All fish sampling sites scored as impaired on the current 1BI scoring system, although she
said the scoring matrix is currently being re-worked, so those scores might not mean the
same under the new scoring system.

Certain sites on the creek had levels of dissolved oxygen well below the 5 mg/L standard,
the site with the beaver dam had the lowest levels, falling to near zero on a number of
occasions for up to 12 hours at atime.

Blue green algais present in Drywood L ake.

Turbidity levels were very high al year.

Nitrate levels were high during the spring snowmelt period, but were below the standard
during the summer months.

E. coli levels were extremely high all summer.

Plans for this year include more nitrates testing during snowmelt period, more lake
sampling of Drywood Lake, more stream geomorphology studies, possibly adding
another biological monitoring site.

Shaun McNally Turbidity TMDL presentation

Shaun presented the turbidity data that will be used in the turbidity TMDL. 60% of the
turbidity readings in the last 11 years have exceeded the 25 NTU standard.

The TSS surrogate for 25 NTU was determined to be 52 mg/L.

Shaun showed the flow duration curve for the PAT River

Shaun explained how aload duration curve was created and how the TSS readings are
converted in to aload of tons per day and placed on the load duration curve.

Turbidity and TSS levels are highest in the months with the highest rainfall.

The load duration curve shows most of our exceedences occurring in the mid-range and
moist condition flow zones.

This pattern indicates our TSS loading is coming from near channel sources during the
mid-range flows and from saturated upland areas during the moist conditions.

Thisinfo will let us focus our implementation efforts.
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>

Turbidity TMDL

= - Turbidity Data and
uration Curves

Fomme de Terre River Walesahed
Faeal ol form ard TwtiRdy (s 8d Resais
fiom My Cre2k o Natsh Lake

. What is Turbidity?

Turbidity is caused by particles suspended or
- - adissolved In water that scatter light
“» Particles can include: sediment especially clay
" and silt, fine ofganic and in arganic matter,
soluble colgred organic compounds, algae,
..and other Microscopic organisms :

- * In the MN River Basin, sediment is the primary
cause of high turbidity.

Reduces the aesthetic quality of the water

= Nobody likes ta recredte in dirty water :
increased cost for water treatment

Lakeshore property values directly related to lake
water clarity

Harms aguatic life

— Reduces food supply

— Degrades spawning beds

— Can affect gill function

— Affects sport fishing

‘- Bast Flow

After a 17 Rain

® Afteras”Rain

U bidi:ty'in':tﬁé'Pomme'&e Terre

+..The:Pomme de Terre is ¢lassified as a class 28 stream
’s'heneficial use is cool and warm water fisheries
and all recreation

-~ Thie EPA sets numeric criteria for each class of
stream

he tushidiny -
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,,:,,:So H(ﬁ);wr'Much Stuff is in the River?

= Turbidity is a dimensionfess unit

B Ldad’m_g allocations, capacities and reductions
" “are commonly based on a surrogate

" parameter, total suspended solids (TSS)
755 is the measurement of sediment and
organic matter in a sample of water and is
reported in mg/L
Each stream has a different turbidity/TSS ratio

- y=mx+h..Remember High School
RN =% Math?
=T deté’rrﬁi[}e‘ the TSS equivalent to 25 NTU
:-.you need paired turbidity and TSS
" . measurements.

-» Plot the paired measurements on a graph and
-+ then do a regression analysis.
< 52 mg/L TSS is the equivalent to 25 NTU in the
PAT River
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Du atlon Curve Approach

. AIlows for characterlzmg water quality data at )

different flow regimes.

Provides a visual display of the relatlonshlp
between stream flow and loading capacity.

Accounts for how stream flow patterns affect
changes in water quality over the course of a
year.

— Seasanal variation is a TMDL requirement

" Duration Curve Approach

Compile flow data for the river

Produce a flow duration curve

Calculate the TSS surrogate for the PdT (52
mg/L)

Produce a load duration curve

Integrate all the TSS measurements
Determine loading capacity and allocation

'z--‘.Co"mp'iIe' Fiow Data and Develop the
Flow Duration Curve

_'USGS gaugmg site in Appleton has daily flow
data from 1931.

Last 30 years were used to better reflect
current watershed conditions

7,012 daily flow values were compiled and
- then sorted by flow volume from highest to
lowest and placed on a curve.

Identifies intervals, which can be used a8 5"
general indicator of hydrelogic condltton (wet
vs. dry and to what degree) ’

Divide the curve into 5 flow regimes to
provide additional insight about conditions .
and patterns associated with the impairment

High flows, moist conditions, mid-range ﬂdws,
dry conditions, low flows

Flow (cfs In log stala]

Flow Duration Curve
Pomme da Terre River al Apglulon, MN
USGEHEI000

il s 20 0 0 £ & 0 @
Pervent of Time Flow Excesded
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Flow Duration Intervals
* Low flows are-exceeded a majority of the time
* Floods are exceeded infrequently
* Flow duration intervals are expressed as a

percentage

— 0% corresponds to the highest stream discharge
on record {flood conditions, 8,890 cfs, 4/7/97)

- 100% corresponds to the lowest stream discharge
on record {drought, 0.01 cfs, 1988)

Flow Duratlon Intervals

Aflow duration intervali
of 60 is associated with; .
a discharge of 97 cfs
Implies that 60% of all
observed stream
discharge values equal i ;
or exceed 97 cfs. i

1
i
i
i

P ——

1978-2008 Mean Munthhy Slseam Discharge, Appletan, MN
U5 RSN

Memn sepemes Gatbe  Kowrsr Gemrre

nm

TMDL

AmountofPoiiutant) Mor Math';

Do this for each of the 5 flow reglmes :

Each flow regirne has a different TMDE (the
more water flowing, the more pallution the
River can take)

Use the mid-range flow value for each flow
regime

Convert the flow and TSS concentration into a
{oad of tons per day

= medijan flow [cfs) x S2mg/L x 28.33(L/cf) x 86,400(s/day}
907,184,740{mg/ton}

Reglme
Flow range 170-516 cfs
Median flow 273 cfs
273(cfs) x 28.31(cf/L) x 86, 400(s/dav)
667,753,632(L/day)
52{mg/L) x 667,753,63(L/day) = 3.47 x 10%°
(mg/day)

3.47 x 10%mg/day) / 907,184, 740(mg/ton) 38.2
tons/day

Use the TIVIDL values at each regime to create a
load duratien curve,

72




Fomma de Troe Ronal Appiekn WK
Load Euntion Cune
Loading Capraty al k20 gl

B
|
I

iy andlors L

:

=
2

Telal Suspondad Scilds (lansiday, Iog sozle)

0001 -
L] " u u L] E & n L]
Puteriel Tiwe Flow Excerded
R Rt P TR [————— —
DR 3 Load Doratlon Kurve o
_JdSSLoading: -7

Convert the TSS readings into a daily-load
using flow data:from the USGS station and the’
water quality data from the Appleton '
monitoring station.

mg/L == tons/day )
Plot these readings on the load duration curve
Values that lie above the load duration curve
represent samples that exceed the 52mg/L
TSS surrogate standard.
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' 'Wha’c'-"D,Qesf the Duration:C

- Useful to characterize water dUaiity- concerns

--and to describe patterns associated with the
impairment

* By looking at the hydrologic conditions that -
have the most exceedences one can
determine where the potential contributing
areas are.

[T —

Pomme e Tesre River s appluion, bin
\ost i cuve

e
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What Does This Pattern'Mean?

"'Range Flow Exceedences " -

¢ Mid-Rarige Flews wisually represent the.rise of -
"hydrograph as it progresses out of thedry

condition range and enters into wetter conditions

+ The contribliting zone of land is most likely the

- riparian corridor of the river.

* This is because limited upland soil saturation and
guite possibly soil erosion has yet to take place
during the early period of storm events or in
smaller events that can only deliver localized
eroded soils.

fWh_atD‘oes_._ ThlsPattern Mé:ah? o

. ?hébroblems start t6 develop abave 3 flow
duration interval of 60%: The Mid-Range-
Flows and Moist- Conditions

According to Bruce Cleland of the EPA; in an
agricultural area, this type of pattern indicates
the increased sediment load is the result of
pollutant delivery associated with rainfall and
runoff from riparian areas

“Under the Moist Condition flow regime, material -
loading typically originates from both ipland soils.
which under these wetter conditions are now
saturated and begin contributing to the more
effective transport of ercded materials and
continuing to move riparian corridor eroded
materials.

In addition to riparian areas, a larger portion of
the watershed drainage area is potentially
contributing runoff

74

‘Bliration curves and water quality data can
_help guide Jocal implementation. efforts to
achieve meaningful résults

Can be used as a diagnostic tool which
supparts a “bottom up” approach towards
TMDL development and water quality
restoration by identifying target programs and
BIMPs '




Value of Duration Curves -

Can add value to the TMDLIDI’OCESS by.
identifying:

— Targeted participants (i.e. NPDES permitees, row
crop farmers} at eritical conditions

— Targeted programs {i.e. CRP)
-~ Targeted activities {i.e. conservation tillage)
— Targeted areas {i.e. bank stabilization projects)

— Ta.rgeted programs

protection
— Targeted activities

CREP

~'»: Mid:Range Flows -~

should focus on riparian

* Rlparlan buffers: CRP or

* Moist Conditions
— Target programs should
also focus on saturated
upland soils
-- Targeted activities:
+ Conservation tillage
» Contour strips
= Grassed waterways
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PUBLIC MEETING

Monday, Nov. 23, 2009

Old #1 Bar and Grill Southside
412 Atlantic Ave., Morris * 6 PM

The turbidity Total Maximum Dty Load (TMDL) assessment is com
pleted and undergoing the review process. Find out wheat the
report says about the turbidity prablem in the Pomme de Terre
River. Find out how you can comment on the report and be a port
of o stakehalder group that helps creie a plan to reduce turbid-
ity levels in the river Also. get information about the new fecal
cloriform implementation gront end find out about new

cost share ‘ond incenfives for Best Management

Practices to reduce fecal cloriform bacteria levels in

\_{he woigrshed

Pekarek-Scott, Katherine (MPCA)

From: Shaun McNally [shaun.mchally@stevensswed. org)
Sent: Monday, November 30, 2009 8:12 AM

To: Pekarek-Scott, Katherine (MPCA)

Subject: Meeting newspaper stuff

Attachments: 09 newspaper ad. pdf

Here is a scan of the newspaper advertisement.
It ran in the following papers the two weeks prior to the meeting except for the Morris paper where itran for 3 weeks:

Morris Sun Tribune
Chokio Review
Hancock Record

Grant County Herald
Appleton Gazette

U of M, Morris Register

Shaun McNally

Pomme de Terre River
Watershed Project Coordinator
12 Hwy 28 E. Ste. 2

Morris, MN 56267

(320) 589-4886 ext. 109

(320) 287-1202 cell
shaun.mcnally @stevensswed.org
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Fomme de Terre Kiver

Watershed Project

www.pdtriver.org

Dear Interested Stakeholder of the Pomme de Terre Watershed,
Y ou are cordially invited to the 2009 Pomme de Terre Watershed annual public meeting:
M onday November 23 2009
Old #1 Bar and Grill Southside
412 Atlantic Ave Morris, MN
6 pm

The turbidity Total Maximum Daily Load (TMDL) assessment is completed and
undergoing the review and approval process. Find out what the report says about the
turbidity problem in the Pomme de Terre River Watershed. Find out how you or your
organization can comment on the report, and become part of a stakeholder group that
helps create a plan to reduce turbidity levelsin theriver.

Also, get information about the new fecal coliform bacteriaimplementation grant and
find out about new cost share and incentives for Best Management Practices to reduce
fecal coliform bacterialevelsin the watershed.

Please see the map on the back side of thisinvitation for the location of the meeting
place. If you have any questions feel free to contact me.

Thank you,

Shaun McNally

PdT River Watershed Project Coordinator

320-589-4886 x109 shaun.mcnally @stevensswcd.org
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November 3, 2009
Township Board Chairman,
Asyou may know, the Pomme de Terre River Watershed is currently the subject of a
Total Maximum Daily Load (TMDL) assessment for excessive turbidity levels
(sediment). The TMDL study is complete and is currently undergoing the review and
approval process. Part of the TMDL process is developing an implementation plan to
determine the focus and types of landowner Best Management Practices that will helpin
cleaning up the water in the Pomme de Terre Watershed. A vital part of this processis
landowner stakeholder involvement. As township leaders, your input in this processis
very important. We want you to have a say in how management practices are
implemented.
| would like to invite you and/or members of your township board to be part of our
watershed stakeholder group for the turbidity TMDL study and implementation plan. As
part of this process, | plan on holding approximately four stakeholder meetings this
winter. During these meetings, the stakeholder group will decide how we should focus
our efforts to reduce the amount of sediment reaching theriver.
On November 23", there will be a public meeting to go over the turbidity TMDL so you
can find out what the report says about the turbidity problem in the watershed. We will
also discuss the stakeholder process, and what the implementation plan entails. | would
like to invite you and/or a member of your township board to this meeting. Thiswould be
agood chance to get involved early and find out about the project, the results we are
finding, what the next steps are, and your role in the process.
PdT Watershed Public Meeting
M onday November 23" 2009
Old #1 Bar and Grill Southside
412 Atlantic Ave. Morris
6 pm
Please pass this information on to the rest of your board, and anyone else you feel may be
interested.
Thank you.
Shaun McNally
PdT River Watershed Project Coordinator
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Agenda for Tonight

1. How you or your arganization can officially
comment on the turbidity TMDL: Katherine Pekarek-
Scott, MPCA

2. Turbidity TMDL: What's in the repert

3. Fecal Coliform TMDL: Implementation plan and
the new incentive and cost share money

4. Lake Assessment Project

+ I'd ke the meeting to be concluded by & pm, but Il stick
around sfterwards to discuss any additional questions anyone
may have (but if you keep me too late, you'll have to buy me 2
round upstairs)

Rules for Tonight

-

We ara not here to argue about whether or not
the river should be listed as impaired........ It is.

| don't want to hear the terms “hippie
environmentalist”, “corporate agriculture®, or
“that 7@ 5%#1* (fill in f:ﬂe blank] agency”
QOther peaple have differing views and
perspectives of the river....please respect their
opinions,

No finger pointing or ratting out your neighbor
Let's not talk about the damn geese @

-

-

Public Comment Period

Public Comment Period will be this winter or
upcoming spring

Published in the State Register which can ba
found at

hitp: \W.COM T, us/boakstore
[state registerasp

When on Public Comment Period the TMDL can
be found on the internet at

http:/fwww.pea.state.mnus/waterftmdl/trdl-

draft.himi

Your Options:

1. Written Comments
2. Patition for Public Informational Meeting
3. Petition for a Contested Case Hearing

4, MPCA Decision

Contact Information:

Katherine Pekarek-Scott

Minnesota Pollution Control Agency
1420 East College Drive, Suite 200
Marshall, MN 56258

S07-476-4267
katherlne. pekarek-scott@state. mn.us

If You or your Organization Wish to be
Notified When the Public Comment
Period Officially Opens

* Sign up on the “Public Comment Motification”
form
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What is Turbidity?

* Turbidity is caused by particles suspended or
dissolved in water that scatter light

* Particles can include: sediment especially clay
and silt, fine organic and inarganic matter,
soluble colored organic compounds, algae,
and other microscopic organisms

* Inthe MN River Basin, sediment is the primary
cause of high turbidity.

Impacts of High Turbidity

Reduces the aesthetic quality of the water

— Nobody llkes to recreate in dirty water

Increased cost for water treatment

Lakeshare property values directly related to lake
water clarity

Harms aguatic life

= Reduces food supply

— Degrades spawning beds

- Can affect gill function

- Affects sport fishing

Mipddy Creek June 2008
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Turbidity in the Pomme de Terre

The Pomme de Terre is classified as a class 2B stream

= It’s beneficial use Is cool and warm water fisheries
and all recreation

- The EPA sets numeric criteria for each class of
stresm

— The turbidity limit for 2 class 2B stream is 25 NTU
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Turbidity Examples

Turbidity (NTU)

50 1 300 25
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S0 How Much 5tuff is in the River?

* Turbidity is & dimensionless unit

* Loading allocations, capacities and reductions
are commonky based on a surrogate
parameter, total suspended solids (TSS)

* 755 is the measurement of sediment and
organic matter in a sample of water and s
reported in mg/L

* Each stream has a different turbidity/TSS ratio
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y=mx+h. Remember High School
Math?

* To determine the T5S equivalent to 25 NTU
you need paired turbidity and T5S
MEAsUrements

* Plat the paired measurements on a graph and
then do a regression analysis.

= 52 mg/L TSS Is the equivalent to 25 NTU in the
PdT River
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Duration Curve Approach

» Allows for characterizing water quality data at
different flow regimes.

* Provides a visual display of the relationship
between stream flow and loading capacity.

* Accounts for how stream flow patterns affect
changes in water quality over the course of a
year.
= Seasonal variation is 8 TMDL requirernent
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Duration Curve Approach

Compile flow data for the river

Preduce a flow duration curve

Calculate the TS5 surrogate for the PAT (52
mg/L]

Produce a load duration curve

Integrate all the T5S measurements
Determine loading capacity and allocation

&

Compile Flow Data and Develop the
Flow Duration Curve

USGS gauging site in Appleton has daily flow

data fraorm 1931,

Last 30 years were used to better reflect
current watershed conditions

7,012 daily flow values were compiled and
then sorted by flow volume from highest to
lowest and placed on a curve,
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Flow Duration Curve

* |dentifies intervals, which can be used as a
general indicator of hydrologic condition {wet
vs, dry and to what degree)

Divide the curve into 5 flow regimes to
provide additicnal insight about conditions
and patterns associzted with the Impairment
High flows, moist conditions, mid-range flows,
dry conditions, low flows

Flow Duration Intervals

Low flows are exceeded & majority of the time

Fleods are exceeded infrequently
Flow duration intervals are expressed as a
percentage

— 0% correspands to the highest stream discharge
on record [floed conditions, 8,890 cfs, 4/7/97)

= 100% corresponds to the lowest stream dischage
on record (drought, 0.01 cls, 1588)




Flow Duration Intervals

A flow duration interval st
of 60 is associated with
a discharge of 97 cfs
implies that 60% of all
ohserved stream :
discharge values equal | ;
or excesd 97 cls.

14 PR e KmtB Biopw m PlATRE, A mima, MR
[ERry
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Determine the TMDL (Maximum
Amount of Pollutant).. More Math!
Do this for each of the 5 flow regimes

Each flow regime has a different TMDL (the
more water flowing, the more pollution the
River can take)

Use the mid-range flow value for each flow
regime

Convert the flow and TSS concentration into a
load of tons per day

TIMVIDL = eneclisn few febsd s 52opf s 23 30T 5 B8 4500 dmd
SOF, 104, 78S g fuon)
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‘1;| March 25, 2009: 3,370 cfs

July B, 2009: 200 cfs

An Example: Moist Condition Flow
Regime

* Flow range 170-516 cfs

* Median flow 273 cfs

* 273{cfs) x 28.31{cf/L) = 86,400(s/day) =
667,753,632(L/day)

= 52{mg/L) x 667,753,63(L/day) = 3.47 x 102"
{mg/day)

= 3.47 x 10 mg/day) / 907,184, 740{mg/1on)= 38.2
tons/day

* Use the TMDL values at each regime to create a
load duration curve.
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TSS Loading

* Convert the TSS readings into a daily load
using flow data from the USGS station and the
water quality data from the Appleton
monitoring station.

* mg/L = tons/day

= Plot these readings on the load duration curve

Values that lie sbove the load duration curve

represent samples that exceed the 52mg/fL

TSS surrogate standard.

What Does the Duration Curve Tell Us?

+ Useful to characterize water quality concerns
and to describe patterns associated with the
impairment

* By looking at the hydrologic conditions that
have the most exceedences one can
determine where the potential contributing
areas are.
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What Does This Pattern Mean? Mid-
Range Flow Exceedences

* Mid-Range Flows usually represent the rise of a
hydrograph as it progresses out of the dry
condition range and enters into wetter conditions

¢ The contributing zone of land is mast fikely the
riparian corridor of the river.

* This is because limited upland soil ssturation and
guite possibly soll erosion has yet to take place
during the early period of storm events or n
smaller events that can only deliver localized
eroded solls.

What Does This Pattern Mean?

« The problems start to develop above a flow
duration interval of 60%: The Mid-Range
Flews and Maoist Conditions

* According to Bruce Cleland of the EPA; In an
agricultural area, this type of pattern indicates
the increased sediment ioad is the resuit of
pollutant delivery associated with rainfall and
runoff from riparian areas

What Does This Pattern Mean? Moist
Cendition Exceedences

= Under the Moist Condition flow regime, material
loading typically originates from both upland soils
which under these wetter conditions are now
saturated and begin contributing to the more
effective transport of eroded materials and
continuing to move riparian corridor eroded
materials.

In addition to riparian areas, a larger portion of
the watershed drainage area is potentially
contributing runoff
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Duration Curves as a Diagnostic Tool

Duration curves and water quality data can
hedp guide local implementatlon efforts to
achleve meaningful results

Can be used as a diagnostic tool which
supports a “bottom up” approach towards
TMDL development and water quality
restoration by identifying target programs and
BrMPs

-




Value of Duration Curves

* Can add value to the TMDL process by
identifying:

— Targeted participants (.e. NPDES permitees, row
crop farmers) at eritical conditions
= Targeted programs (i.e. CRP)
- Targeted activities (i.e. conservation tillage)
— Targeted areas {i.e. bank stabilization projects)

* Mid-Range Flows *

In Agricultural Areas

hMaoist Conditions
= Targeted programs — Target programs should
should focws on riparian also focus on satwrated
protection upland sofls
= Targuted activities ~ Targeted actlvities:
= Rlgarian buftss: CAP ar = Cossafvallon tilags
CREP + Costoursirips

= Smsnnd waterways

What's Next? Implementation Plan
Creation
+ We need representatives from a diverse group

of watershed Interests to help create the
turbidity Implementation Plan.

* Time commitments? Approximately 4
meetings this winter and early spring

* Please sign up on the back of the suggestion
sheet, or on the signup sheet
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Pomme de Terre River Turbidity Total Maximum Daily Load (TMDL) Report
Formal Public Meeting
November 23, 2009 6:00pm
Old #1 Southside Bar and Grill, MorrisMN

Meeting Minutes
Number of People in Attendance: 40

The meeting started at 6:10pm with an introduction of the meeting presented by Shaun
McNally with the Pomme de Terre River Watershed Project. McNally presented the
agenda for the meeting and went over the rules that will be followed during the meeting.

Katherine Pekarek-Scott with the Minnesota Pollution Control Agency (MPCA)
described that the Public Comment Period will be coming either later this winter or early
in the spring and went through the options that the public had to participate in the
Comment Period. Pekarek-Scott asked for the people who wished to receive a notice of
the Comment Period in the mail to put their contact information on a signup sheet.

McNally presented the findings of the TMDL Report. He started by identifying the
location of the impairment, discussed what turbidity was and how it impacted the water.
McNally then described the levels of turbidity in the Pomme de Terre (PdT) River
Watershed, the process of developing atota suspended solids (TSS) surrogate, the TSS
levelsin the PdT, and the formation of the Load Duration Curve. He explained how a
TSS loading capacity was formulated and that there were exceedences issues during mid
flow and moist flow regimes.

McNally explained the next steps of developing an implementation plan and requested
volunteers to be part of a stakeholder committee to help develop the plan.

The presentation concluded at 6:53pm and was opened up for questions which are listed
below.

Q: When Shaun is taking turbidity readings, is he using a Transparency Tube or a
Turbidity meter?
A: A meter is used to take turbidity readings.

Q: Aretheregression lines (for developing a TSS surrogate) different for different water
bodies?
A: Yesthey are.

Q: How many times per month are turbidity readings taken?

A: Shaun took on average one reading a week, but other groups such as the MPCA also
sample.
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Q: On the graph showing turbidity rising (slide 14), what landmarks are associated with
these?

A: Where Muddy Creek enters, there is not much of an increase. Where Dry Wood Creek
enters, there is not much of an increase, but the turbidity levels were down this year and
this might have looked different last year. Geology is also impacting the risein turbidity.

Q: Can Shaun indicate on the map where 70" street is located?

Q: Does Dry Wood Creek have different geology?
A: Thereis more silt in the soil in the southern portion of the watershed.

Q: What isthe elevation change in the watershed?

A: Thereis not much of an elevation change, about a 3.5 foot drop. There is not much for
bluff or gully erosion in this watershed that is associated with more of an elevation
change.

Q: Isthe 3.5 foot drop for the entire watershed?
A: For the most part, except below Appleton whereit is more, but turbidity readings are
not taken after Appleton and thus not reflected in the data.

Q: Would you expect to see the turbidity reading go down after the lakes empty?
A: Thelakes do help to settle out sediment in the system.

Q: Why do turbidity readings jump in the southern part of the watershed?
A: The geology changes, soil changes, and the river has more wide sweeping bendsin it.
Thisall impacts the turbidity levels.

Q: Would enforcing buffer statutes help and should we enforce these before we complete
the study?

A: The MN DNR is currently revising the shoreline rules that regulate this and possible
enforce can result from it.

Q: Thereis more turbidity coming from banks and where buffers already exist thereis
still a problem.

A: When the implementation plan is being developed, more in stream practices will have
to be looked at for these situations.

Q: Have you seen any patterns in spikes over the years?

A: Inthelast 15 years, the flows of the river does spike higher, the high flows are going
up, and peak flows are on therise. The yearly precipitation, however, has stayed the
same, but there are fewer stormsin ayear so each storm has more water associated with
it.

Q: BMPs should include something to deal with what happens to banks under high flows.
A: That will be part of the implementation plan devel opment.
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Q: How does this TMDL and others such as the Chippewa and the Hawk relate to the
Minnesota River Turbidity TMDL?

A: Pekarek-Scott answered this question. The Minnesota River Turbidity TMDL isfor
the main stem up to the Lac qui Parle Dam which is below the Pomme de Terre. The MN
River TMDL includes the last reach of tributaries such as the Chippewa and the Hawk
and forms allocations for them. The Chippewa River Turbidity TMDL for exampleis not
doing aTMDL for that last reach so that it is not doubled up on TMDL allocations.
Thereisagroup of stakeholders working on this TMDL and they are working out the
details of how to do the implementation plan at this point. There might be an
implementation plan for the entire basin or the watersheds in the basin will develop an
implementation plan, this has yet to be decided.

Q: Follow up question of what are the reductionsin the MN River TMDL?

A: Not sure on the specific number. (The questioner stated that it is a 50% reduction) The
PdT TMDL can only help in that reduction number.
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Appendix C: Comment Letters and MPCA Response Letters
March 30, 2010

Katherine Pekarek-Scott

Minnesota Pollution Control Agency

1420 East College Drive, Suite 900

Marshall, MN 56258

Phone: (507) 476-4267

MN Toll Free: 1-800-646-6247

Fax: (507) 537-6001

Email: katherine.pekar ek-scott@state.mn.us
Dear M's Pekarek-Scott:

The Minnesota Department of Natural Resources (DNR) Clean Water Legacy Program
Unit offers the following comments and recommendations on the draft TMDL report for
turbidity on the Pomme de Terre River. The DNR shares your agenciesinterest in
finding effective solutions to stream impairments, and protection for non-impaired
waters, and we look forward to working with your agency to help protect and restore the
water resources of the state.

This report does a good job of identifying the general nonpoint TSS load allocation but
does not specifically identify and prioritize sources. Asnew collaboratorsin this process,
it is sometimes hard to understand a process that requires completion of TMDL reports
before the biological, chemical, and physical stressor identification work has identified
the stressors and sources responsible for the various related impairments. As ageneral
comment, it would seem to make more sense to compile existing data and complete the
field investigations identifying stressors and sources, link physical and chemical
conditions with biological impairments, use the empirical datato develop and calibrate
the models (for example the HSPF model being used for this watershed), calculate |oads,
and prioritize an implementation and monitoring strategy targeting known problem areas.
This process would actually make it easier to fulfill EPA requirements for a TMDL report
and leave less for the implementation plan. Asitis, the TMDL report requires some
speculation in development and leaves specific identification of the causes and sources
along with development of specific prioritized restoration strategies and monitoring
planning to the implementation plan. We know that has been a common practice with
other TMDL reports and maybe it has to be that way on occasion to meet statutory
requirements of completing the TMDL within the required time frame. We think this
whole sequence will make more sense as intensive watershed monitoring occurs followed
by awhole watershed TMDL and implementation plan. For this plan, we suggest a
stronger discussion of the work that will be completed this year and how that will assist
with the work that isto be completed in the restoration plan. For example, the report
could list the fish and invertebrate Bl work and HSPF model that will be completed this
year - along with the other phase 2 work including the geomorphology work that will
assess various stream stability components (competence, lateral, and vertical stability),
estimate and validate bank erosion rates in tons per foot per year for various segments of
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the river, quantify stream and habitat types (riffle, run, pool, glide) that are present and
what they mean, and help identify critical areas where buffers or riparian vegetation are
inadequate.

Page 11 tables 2.3 and 2.4 do not mention pasture land. Is pasture included in grassland?
Pasture land is not mentioned until page 26. Pasture management seems to be a key
component of any restoration plan there.

This plan does a good job of laying out general implementation strategies and mentions
specific critically needed strategies but stops short of identifying all the areas where they
are needed. The locally targeted implementation strategies for Muddy Creek could be
duplicated for Dry Wood Creek and likely many other locations. We would not rule out
looking to the Middle Sub-Watershed for sources of sediment in the lower impaired
reach.

For grade control in grassed waterways to control gully erosion and headcuts from
forming we recommend smaller stepped grade control riffles rather than check dams.
Theseriffles do a better job of passing water and sediment and stopping head cutting,
without the sediment accumulation in the pool and downstream scour associated with
check dams.

For channel restoration practices we really liked the concepts but the language could
maybe be made clearer if it read: “Where appropriate, natural channel design practices
could be used to restore the river to a more stable and natural dimension, pattern, and
profile. For example, toe-wood brush-mat techniques could be used to greatly reduce
accelerated bank erosion rates while providing roughness and pool habitat without
increasing velocities downstream like rip rap does. Riffles, rock veins and weirs, and
root wads, could be used for grade control, thalweg management, or erosion control.
Artificialy cut off meanders could be reconnected. These techniques should be a part of
alarger effort to restore natural river functions including access to aworking flood plain
and diverse natural habitat including a variety of substrates including riffles, runs, pools,
and glides.”

Thank you for the opportunity to offer these suggestions and comments and we |ook
forward to working together with you on the Pomme de Terre and other watersheds.
Please contact me with any questions.

Dave Friedl

Clean Water Legacy Specialist
Minnesota DNR

1509 1st Ave N

Fergus Falls, MN 56537
218-739-7576 x264
David.friedl@state.mn.us
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May 20, 2011

Mr. Dave Friedl

Clean Water Legacy Specialist

Minnesota Department of Natural Resources
15009 First Avenue North

Fergus Falls, MN 56537

RE: Pomme de Terre River Turbidity Total Maximum Daily Load Assessment Comment Letter Response
Dear Mr. Dave Friedl:

Thank you for your March 30, 2010, comment letter on the draft Turbidity TMDL Assessment for the
Pomme de Terre River. Your letter was one of four letters received. The Minnesota Pollution Control
Agency (MPCA) responses to your comments are below.

Comment: It would seem to make more sense to compile existing data and complete the field
investigations identifying stressors and sources, link physical and chemical conditions with biological
impairments, use the empirical data to develop and calibrate the models, calculate loads, and prioritize
an implementation and monitoring strategy targeting known problem areas.

Response: The MPCA would agree that a more comprehensive watershed wide strategy would be
beneficial and it is currently modifying its approach. This TMDL began before the modified approach was
fully implemented and thus was not linked to any biological impairments. The MPCA staff feels that
there was adequate data to complete the Load Duration Curve model that was used to calculate loads
and used to help prioritize implementation strategies.

Comment: We suggest a stronger discussion of the work that will be completed this year and how that
will assist with the work that is to be completed in the restoration plan.

Response: Additional language was added to section7 on page 35 that helps explain the usefulness of
the monitoring for this TMDL.

Comment: Page 11 tables 2.3 and 2.4 do not mention pasture land. Is pasture included in grassland?
Pasture land is not mentioned until page 26. Pasture management seems to be a key component of any
restoration plan there.

Response: The cultivated category includes pasture land. The language has been updated on page 10 for
clarification.
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Comment: The locally targeted implementation strategies for Muddy Creek could be duplicated for
Dry Wood Creek and likely many other locations. We would not rule out looking to the Middle
Sub-Watershed for sources of sediment in the lower impaired reach.

Response: The Dry Wood Creek Sub-Watershed has been listed as a priority in the Stevens County Local
Water Management Plan, but has not been listed yet in the Swift County Local Water Management Plan.
Language has been added to include Dry Wood Creek under the Stevens County locally targeted
implementation.

Comment: For grade control in grassed waterways to control gully erosion and headcuts from forming
we recommend smaller stepped grade control riffles rather than check dams.

Response: The grade control structures section has been revised to incorporate your suggested
language on page 37.

Comment: For channel restoration practices we really liked the concepts but the language could maybe
be made clearer.

Response: The channel restoration practices section has been revised to incorporate your suggested
language on page 38.

Sincerely,

Katherine Pekarek-Scott
Pollution Control Specialist
Marshall Office

Regional Division

KPS:bjw

cc:  Randy Hukriede, MPCA
Bob Finley, MPCA
Lee Ganske, MPCA
File Copy

Comments and Questions should be addressed to:

Katherine Pekarek-Scott

Minnesota Pollution Control Agency
504 Fairgrounds Road, Suite 200
Marshall, MN 56258

507-476-4267
katherine.pekarek-scott@state.mn.us
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EPA Comments on Public Notice Pomme de Terre Turbidity TMDL
Comments dated April 6, 2010

1. Which sub watershed is Artichoke Creek in?

2. Section 2.2 Land Use states that cultivated land includes confined animal feeding
operations. Arethese CAFO’s permitted? If so please include permit numbers.
Also are they contributing to the turbidity problem? Some discussion would be
good to have on this.

3. Section 4 page 13 states that the transparency tube data was not used. Table4.3is
the summary of transparency data for the PAT watershed. Isthisincluded for
informational use only?
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May 20, 2011

Ms. Donna Keclik

U.S. Environmental Protection Agency Region 5
77 West Jackson Boulevard

Chicago, lllinois 60604

RE: Pomme de Terre River Turbidity Total Maximum Daily Load Assessment Comment Letter Response
Dear Ms. Donna Keckik:

Thank you for your April 6, 2010, comment letter on the draft Turbidity TMDL Assessment for the
Pomme de Terre River. Your letter was one of four letters received. The Minnesota Pollution Control
Agency (MPCA) responses to your comments are provided below.

Comment 1: Which sub watershed is Artichoke Creek in?

Response: Artichoke Creek is located in the Dry Wood Creek sub watershed. Table 2.2 was revised to
include sub watersheds.

Comment 2: Section 2.2 Land Use states that cultivated land includes confined animal feed operations.
Are these CAFO's permitted? If so please include permit numbers. Also are they contributing to the

turbidity problems? Some discussion would be good to have on this.

Response: Concentrated Animal Feeding Operations (CAFOs) were not determined to be contributing to
the turbidity problems and thus this statement was removed to avoid confusion.

Comment 3: Section 4 page 13 states that the transparency tube data was not used. Table 4.3 is the
summary of transparency data for the PdT watershed. Is this included for informational use only?
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Response: Table 4.3 was included as inform iise only {0 s
river is in exceedence of the turbidity sta ndard Additional language
clarification.

Sincerely,

Katherine Pekarek-Scott
Pollution Control Specialist
Marshall Office

Regional Division

KPS:bjw

cc:  Randy Hukriede, MPCA
Bob Finley, MPCA
Lee Ganske, MPCA
File Copy

Comments and Questions should be addressed to:

Katherine Pekarek-Scott

Minnesota Pollution Control Agency
504 Fairgrounds Road, Suite 200
Marshall, MN 56258

507-476-4267
katherine.pekarek-scott@state.mn.us
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3.25-2010 KECEIVED

Katherine Pekarek-Scott
Minnesota Pollution Contral Agency MAR 2 € 2010
1420 East College Drive
Marshall, MN 56258 N POLLOTION CONTR
MABSHALL MN

RE: Pomme de Terre River Turbidity TMDI.
Public Comment Period March 1- March 31, 2010

Ms. Pekarek-Scott

I am writing to address and comment on issues with the Pomme de Terre River Watcrslycd TMDL.

#1) The Characterization of the Watershed

The entire Pd 1’ River Watershed is labeled to be represented in summary lables 4.1, 4.2, and 4.3,
USEPA Storet data is available for several locations upstream from S000-195. Analysis of all available
sites shows that the Total Suspended Solids (TSS) levels are associated with natural geologic
conditions, specifically soil type. The north end of the PdT River begins flowing through an area of
predominantly coarse textured soils, moving to finer textures along the way. TSS levels do gradually
increase downstream. The report acknowledges this, “South of this point Morris), flowing through
southern Stevens and eastern Swift Counties, the River is bordered by eroding, muddy banks becoming
increasingly turbid before discharging into the Minnesota River at Marsh Lake.” (page 9) What
bothers me is that it seems to be an established approach by the MPCA to focus on land use,
particularly agriculture. 1 suggest that the PdT Watershed Association use this report to help MPCA
understand the geologic settings and conditions contributing to TSS loading.

#2) Th in levels

Pages 14 and 15 notes that sample frequency increased since 2004, but neglecis to mention that the
sampling schedule also was changed to exclude non-summer sampling entirely, while gathering
additional summer samples. It causes the long term chart (Fig. 4.1) to be of little value as 1 would
expect summer values to be higher than winter values regardless of impacts. Since winter samples are
no longer taken, the correct procedure is 1o look back into the daa and pull out only summer TSS
values in all years. [ would also note that in 2008 there were 9 samples submitted in May, June had 7,
and then 3 per month from the period of July through October. This precludes the development of &
proper long term average. | recognize that the MPCA requires the current standard to e applied at each
river reach, but this TMDL is written with multiple broad reference to the entire watershed. There are
numerous other monitoring data available located upsiream from Appleton which are not referenced in
the report. WHY NOT? The MPCA report “Selected Water Quality Characteristics of Minimally
Impacted Streams from Minnesota's Seven Ecoregions™ provides us with evidence that minimally
impacted streams in this region would exhibit TSS mngmg form near zero to nearly 500 mg/l, with a
median summer value near 55. This should be considered in both the specific appllcnuun of the 52 mg/
I target for the PdT at Appleton, and as an overall assessment of the water quality of the PdT River
throughout the watershed. The primary impacts of turbidity are from chronic, long term conditions
across the watershed. This use of a singe site is really only helpful in identifying a point in the PAT
watershed showing a somewhat higher natural TSS concentration. | believe the PAT Watershed Assn.
Consider all available summer TSS data, weighted appropriately, from throughout the watershed, to
establish site specific standards corresponding to the narural changes in underlying geology of the
river.
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#3) Activities of the Implementation
1 see that most of the implementation activities proposed are geared toward agriculture. | understand

that the inclusion of these activities in the report will increase the likelihood that they will be included
in the implementation plan, which will allow producers access to cost share funds for these practices.
However, [ would like 1o point out that most of these practices have been largely adopted or
implemented throughout the watershed. Are there other areas that need targeting like urban runoff
diversion, rain gardens and other practices that may mitigate the impact of impervious surfaces. Are
we throwing more money inte a hole we have little ability o fix? One of the items suggested for
implementation is 1o increase wetlands. Wetlands are the factory for methyl mercury which, by law,
wiruld be an increase in waler impainment.

1 farm along the PAT River and 1 see a lot of naturally occuring soilbank erosion, so when 1 see on page
22 there is a statement which reads “the mechanisms for soil loss from agriculiural sources and the
factors that affect this have been extensively studied over the decades and are well understood.”™, [
think whar are the references uxed o arrive ai hiy simement? Mozt available soil loss models are hassd
upon the Universal Soil Loss Equation or a denivative, but research shows that these models don't
provide an adequate framewark for managing land and water resources (Emperical Models Based on
the Universal Soil Loss Equation Fail to Predict Sediment Discharges from Chesapeake Bay
Catchments- Bloomer, Weller and Jordan- Joumal of Environmental Quality, Volume 37, January-
February 2008). 1 am concerned that the lack of uncertainty in identification of specific contributing
practices will result in wasted resources. | strongly encourage the PAT Watershed Association to seck
the input of growers in understanding and addressing agricultural land uses.

The PAT Watershed Association has done a great job of communicating with the public in development
of the PAT Turbidity TMDL. However, the MPCA endorsed approach of limiting participation in
technical review continues to hinder the process. [ along with another another gentleman signed up to
be on the technical review committee, but were not included in the process. Several of the items
pointed out earlier in my comments above should have been discussed prior to completion of the draft
report. It is worth noting that the technical committee met quarterly (page 39}, vet minutes from only
one technical committee meeting (March 6, 2009) are included in the report.  The MPCA has failed to
follow the intent of the Clean Water Legacy Act, “The agency shall seek broad and early public and
stakeholder participation in scoping the activities necessary to develop a TMDL, including scientific
mrdels, methods, and approaches to be used in TMDL development™ MM Statute 1140.35,
subdivision 1. Lack of stakeholder participation on the technical committee has really bothered me
with this TMDL, I feel the results in the report are more of opinions than sound science,

Please consider these issues as we proceed with this TMDL process.
Thank you for your time,

1910 50" StNW
Appleton, MN 56208
320.394.2121
detroitdiesel 36208 @ vahoo.com
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May 20, 2011

Mr. Larry Mahoney
1910 50 Street Northwest
Appleton, MN 56208

RE: Pomme de Terre River Turbidity Total Maximum Daily Load Assessment Comment Letter Response

Dear Mr. Mahoney:

The purpose of this letter is to acknowledge your e-mail of December 13, 2010, withdrawing the
contested case hearing and public meeting requests on the draft “Turbidity TMDL Assessment for the
Pomme de Terre River”. The Minnesota Pollution Control Agency (MPCA) believes that agreed-upon
changes to the draft report address your major concerns, and the MPCA plans to proceed with submittal
of this draft report to the U.S. Environmental Protection Agency. The MPCA also felt it important to
respond to your comment letter of March 25, 2010, although it is not proposing additional changes
based on that letter. Your comments and our responses are shown below.

Comment 1: The Characterization of the Watershed The entire PdT River Watershed is labeled to be
represented in summary tables 4.1, 4.2, and 4.3. USEPA Storet data is available for several locations
upstream from S000-195. Analysis of all available sites shows that the Total Suspended Solids (TSS)
levels are associated with natural geologic conditions, specifically soil type. The north end of the PdT
River begins flowing through an area of predominantly coarse textured soils, moving to finer textures
along the way. TSS levels do gradually increase downstream. The report acknowledges this, “South of
this point Morris, flowing through southern Stevens and eastern Swift Counties, the River is bordered by
eroding, muddy banks becoming increasingly turbid before discharging into the Minnesota River at
Marsh Lake.” (page 9). What bothers me is that it seems to be an established approach by the MPCA to
focus on land use, particularly agriculture. | suggest that the PAT Watershed Association use this report
to help MPCA understand the geologic settings and conditions contributing to TSS loading.

Response: The MPCA acknowledges that studies such as this one may not always fully describe the
relative influence of natural geologic influences versus urban and agricultural land use influences. As the
understanding of this increases, the Agency will improve these descriptions in the future.

Comment 2: The trends in TSS levels Pages 14 and 15 notes that sample frequency increased since
2004, but neglects to mention that the sampling schedule also was changed to exclude non-summer
sampling entirely, while gathering additional summer samples. It causes the long term chart (Fig. 4.1) to
be of little value as | would expect summer values to be higher than winter values regardless of impacts.
Since winter samples are no longer taken, the correct procedure is to look back into the data and pull
out only summer TS5 values in all years. | would also note that in 2008 there were 9 samples submitted
in May, June had 7, and then 3 per month from the period of July through October. This precludes the

101



development of a proper long term average. | recognize that the MPCA requires the current standard to
be applied at each river reach, but this TMDL is written with multiple broad reference to the entire
watershed. There are numerous other monitoring data available located upstream from Appleton which
are not referenced in the report. WHY NOT? The MPCA report “Selected Water Quality Characteristics
of Minimally Impacted Streams from Minnesota's Seven Ecorgions” provides us with evidence that
minimally impacted streams in this region would exhibit T55 ranging from near zero to nearly 500 mg/,
with a median summer value near 55. This should be considered in both the specific application of the
52 mg/l target for the PAT at Appleton, and as an overall assessment of the water quality of the PdT
River throughout the watershed. The primary impacts of turbidity are form chronic, long term
conditions across the watershed. This use of a single site is really only helpful in identifying a point in the
PAT watershed showing a somewhat higher notural T35 concentration. | belisve the PAT Watershed
Assn. Consider all available summer T55 data, weighted appropriately, from throughout the watershed,
to establish site specific standards corresponding to the natural changes in underlying geclogy of the
river.

Response: The decision to list the lower portion of the Pomme de Terre River as impaired due to
violations of the turbidity standard was made in 2002. The purpose of the data analysis and reporting in
this TMDL report is to provide a general check on the status of this specific impairment since 2002, and
to give a general sense of the severity of the impairment. The MPCA staff believes that the data analysis
and reporting was appropriate in this regard. You correctly point out that additional analyses or
approaches to analysis could have been carried out. While this might have further enhanced our
understanding of the overall watershed, it was deemed out of scope for a project focusing on a single
impaired river reach —the lower Pomme de Terre.

Comment 3: Activities of the Implementation | see that most of the implementation activities proposed
are geared toward agriculture. | understand that the inclusion of these activities in the report will
increase the likelihood that they will be included in the implementation plan, which will allow producers
access to cost share funds for these practices. However, | would like to point out that most of these
practices have been largely adopted or implemented throughout the watershed. Are there other areas
that need targzsting like urban runoff diversion, rain gardens and other practices that may mitigate the
impact of impervious surfaces. Are we throwing more money into a hole we have little ability to fix?
COne of the items suggested for implementation is to increase wetlands. Wetlands are the factory for
methyl mercury which, by law, would be an increase in water impairment.

Response: The MPCA believes that the implementation plan discussion that will cccur following
approval of the TMDL, can and will cover a broad range of potential practices on both urban and
agricultural lands. The targeting and effectiveness of practices should be part of the discussion. The
MPCA has no interest in seeing public or private money spent ineffectually.

Comment 4: Rural landscape contributions | farm along the PAT River and | see a lot of naturally
occurring soilbank erosion, so when | see on page 22 there is a statement which reads “the mechanisms
for soil loss from agricultural sources and the factors that affect this have been extensively studied over
the decades and are well understood.”, | think what are the references used to arrive at this statement?
Most available soil loss models are based upon the Universal Soil Loss Equation or a derivative, but
research shows that these models don't provide an adequate framewaork for managing land and water
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resources (Empirical Models Based on the Universal Soil Loss Equation Fail to predict Sediment
Discharges from Chesapeake Bay Catchments — Bloomer, Weller and Jordan — Journal of Environmental
Quality, Volume 37, January-February 2008). | am concerned that the lack of uncertainty in identification
of specific contributing practices will result in wasted resources. | strongly encourage the PdT Watershed
Association to seek the input of growers in understanding and addressing agricultural land uses.

Response: This comment was specifically addressed during the contested case discussions. The
statement you reference was removed.

Comment 5: Public Participation The PAT Watershed Association has done a great job of communicating
with the public in development of the PdT Turbidity TMDL. However, the MPCA endorsed approach of
limiting participation in technical review continues to hinder the process. | along with another
gentleman signed up to be on the technical review committee, but were not included in the process.
Several of the items pointed out earlier in my comments above should have been discussed prior to
completion of the draft report. It is worth noting that the technical committee met quarterly (page 39),
yet minutes from only one technical committee meeting (March 6, 2009) are included in the report. The
MPCA has failed to follow the intent of the Clean Water Legacy Act, “The agency shall seek broad and
early public and stakeholder participation in scoping the activities necessary to develop a TMDL,
including scientific models, methods, and approaches to be used in TMDL development” — MN Statute
1140.35, subdivision 1. Lack of stakeholder participation on the technical committee has really bothered
me with the TMDL, | feel the results in the report are more of opinions than sound science.

Response: While it came late in the process, the MPCA believes that the discussion to resolve the
contested case hearing reguest was productive. The MPCA hopes to build upon this to improve public
participation in the future.

Sincerely,

Katherine Pekarek-Scott
Pollution Control Specialist
Marshall Office

Resional Diise

KPS:bjw

o Randy Hukriede, MPCA
Bob Finley, MPCA
Lee Ganske, MPCA
File Copy

Questions and Comments should be addressed to:

Katherine Pekarek-5cott

Minnesota Pollution Control Agency
504 Fairgrounds Road, Suite 200
Marshall, MN 56258

S07-476-4267
rine. k: N,

103



=om s

i
ra—
=
-
{=]
(1]
-

March 29, 2010

Katherine Pekarek-Scott

Minnesota Pollution Control Agency
1420 East College Drive

Marshall, MN 56258

Dear Ms, Pekarek-Scott:

The Minnescta Corn Growers Association’s (MCGA) appreciates this opportunity to comment an behalf
of nearly 6,000 farmer members on the draft Turbidity TMOLU Assessment for the Pomme de Terre River
[PAT). Minnasota farmers are active clean water advocatas, @aager to engage in a productive discussion

at every level from the determination of designated uses and standards to the identification of pellution
sources and restoration activities.

Issue #1- Characterization of Pomme de Terre Watershed
The summary tables 4,1, 4.2 and 4.3 are labeled as representing the entire PdT River Watershed. USEPA
Staret data is available for several other locations upstream from site S000-195, Analysis of all available
sites shows that Total Suspended Solids (TS5 levels are associated with natural geclegic canditions,
specifically soil type. The PdT River begins flowing through an area consisting of predominantly coarse
textured soils, then moves into an area of finer textured soils. Along the way, TSS levels gradually
increase. The report acknowledges this,
“South of this point (Morris), flowing through southern Stevens and eastern Swift Counties, the
River is bordered by eroding, muddy banks becoming increasingly turbid before discharging into
the Minnesota River at Marsh Lake.” (page 9)
yet cantinues the established MPCA approach of focusing on land use, particularly agriculture, We
suggest that the PAT Watershed Association use this report to help MPCA understand the geologic
setting and conditions contributing to TSS loading.

Issue #2- Trends in T35 levels

The discussion on pages 14 and 15 notes that more frequent samples have been taken since 2004, but
neglects to mention that the sampling schedule alse was changed to exclude nen-summer sampling

MISSION STATEMENT

R b P To promate opportunities for the profilability of com farmers while enhancing quality of ie.

104

MINNESOTA CORN GROWERS ASSOCIATION

738 15t Avenue East » Shakopea, MM 55372 » (952) 233-0333 » Fax (952) 2330420 « WWAWIMINCOM. 09



entirely, while gathering additional summer samples. Thus the long term chart [Figure 4.1) is of little
value, as one would typically expect summer values to be higher than winter values regardless af
impacts. Givan that wintar samples are no longer taken, the only adjustmeant possible is to look back
inte the data and pull out only sumrmer TS5 values in all years. We would alsa note that in 2008 there
were 9 samples submitted in May, 7 in June, then 3 per month fram July thraugh Cctober. This
precludes the development of & proper long term average. Also, while we recognize that MPCA requires
the current standard to be appliad at each river reach, this TMODL is written with multiple broad
referances to the entire watershed. Monitaring data is avallabie for numeraus other locations upstream
fram Appleten, but is not referenced in the repart. The MPCA report “Selected Water Guality
Characteristics of Minimally Impacted Streams from Minnesota's Seven Ecoregions” provides evidence
that minimaily impacted streams in this region would exhibit TS5 ranging from near zero to nearly 500
mg/l, with a median summer value near 55, This should be considered in both the specific application of
the 52 mg/] target far the PdT River at Appleton, and also as an overall assessment of the water guality
of the PdT River throughout the watershed. The primary impacts of turbidity are from chronic, long term
conditions across the watershed, The use of 3 single site has likely baen helpful anly in identifying a
point in the PdT River exhibiting samewhat higher natural TSS concentrations. We suggest that the PAT
Watershed Association consider all available summer TS5 data, weighted appropriately, fram
throughout the watershed, to establish site specific standards corresponding to the natural changes in
underlying gealogy of the river.

Issue #3- Implementation Activities

The PAT Turbidity TMDL proposes numerous imglementatian activities, most of which are applicable to
agriculture. We appreciate that the inclusion of these practices in the report increases the likelihoed
that they will be included in the subsequant implementation plan, and that their inclusion in the
imglementation plan may allow producers access to cost share funding for these practices. However, we
wauld paint out that most of the practices have already been largely adopted or implemented
throughout the-watershed. Further, the lack of irﬁp]eme ntation practices targeted toward other areas
may send the message that these other areas are not worthy of improving and limits the abifity of the
watershed to provide funding for efforts ke urban runoff diversion, rain gardens and ather practices
wihich may mitigate the impacts of impervious surfaces. \We encourage the PdT Watershed Association
to actively salicit input during development of the implementation plan to identify such practices.

Izsue #4- Rural landscape contributions
What references were used to arrive at the following statement?

“the mechanisms for soil loss from agricultural sources and the factors that affect this have been
extensively studied over the decades and are well understood.” {page 22)
Most available soil loss models are built upon the Universal Soil Loss Equation or a derivative, but
research shows that these models do not provide an adequate framewaork for managing land and water
resaurces (Ermpirical Models Based on the Universal Soil Loss Equation Fail ta Predict Sediment
Discharges from Chesapeake Bay Catchments- Bloomer, Weller and Jordan- journal of Environmental
Quality, Volume 37, January—February 2008), We are concerned that the lack of uncertainty in
identification of specific contributing areas in the landscape, coupled with a limited understanding of
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cause and effect relationships between various practices will result in wasted resources. We encourage
the PdT Watershed Associaticn to actively seek the input of resaurce managers (primarily farmers) in
understanding and addressing agricultural land uses.

Issue #5- Public Participation

The PdT Watershed Association is to be commended for their overall efforts in communicating with the
public in development of the PdT Turbidity TMDL. However, the MPCA -endorsed approach of imiting
participation in technical review continues to hinder the process. Several of the issues pointed out in
previous comments should have been discussed prior to completion of the draft report. in addition, we
would note that the technical committee met guarterly (page 39), yet minutes from only one technical
committee meeting (March 6, 2009) are included in the report. The MPCA has failed to follow the intent
of the Clean Water Legacy Act, “The agency shall seek broad and early public and stakeholder
participation in scoping the activities necessary to develop a TMDL, including the scientific models,
methods, and approaches to be used in TMDL development”{Minn. Stat. 1140.35, subdivision 1),

Thank you for the oppertunity to provide comments. Please feel free to contact the MCGA office for
further discussion,

Best regards,

'Il\km-—w.ﬁ@«

Devonna Zeug, President
Minnescta Corn Growers Association
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May 20, 2011

Ms. DeVonna Zeug

Minnesota Corn Growers Association
738 First Avenue East

Shakopee, MN 55379

RE: Pomme de Terre River Turbidity Total Maximum Daily Load Assessment Comment Letter Response
Dear Ms. DeVonna Zeug:

The purpose of this letter is to respond to your March 29, 2010, comment letter on the draft

“Turbidity TMDL Assessment for the Pomme de Terre River”. Following your comment letter, and a
nearly identical one from Mr. Larry Mahoney, the Minnesota Pollution Control Agency (MPCA) received
a request for a contested case hearing and public meeting from Mr. Mahaoney. This led to a series of
discussions and meetings with Mr. Mahoney, Warren Formo of the Minnesota Agricultural Water
Resources Coalition, and others. These discussions, and agreed-upon changes to the draft report, led to
a withdrawal of the contested case hearing and public information request. The MPCA believes that
agreed-upon changes to the draft report address the major concerns expressed by the Corn Growers
and Mr. Mahoney, and is not proposing additional changes based on your comment letter. At this time,
the MPCA plans to proceed with submittal of this draft report to the U.S. Environmental Protection
Agency (EPA). Your comments and our responses are shown below.

Comment 1: Characterization of Pomme de Terre Watershed. The summary tables 4.1, 4.2 and 4.3 are
labeled as representing the entire PdT River Watershed. The USEPA Storet data is available for several
other locations upstream from site 5000-193. Analysis of all available sites shows that Total Suspended
Solids (TSS) levels are associated with natural geologic conditions, specifically soil type. The PdT River
begins flowing through an area consisting of predominantly coarse textured soils, then moves into an
area of finer textured soils. Along the way, T5S levels gradually increase. The report acknowledges this:

“South of this point (Morris), flowing through southern Stevens and eastern
Swift Counties, the River is bordered by eroding, muddy banks becoming increasingly
turbid before discharging into the Minnesota River at Marsh Lake.” (page 9)

Yet continue the established MPCA approach of focusing on land use, particularly agriculture. We
suggest that the PdT Watershed Association use this report to help MPCA understand the geologic
setting and conditions contributing to TSS loading.

Response: The MPCA acknowledges that studies such as this one may not always fully describe the

relative influence of natural geologic influences versus urban and agricultural land use influences. As our
understanding of this increases, the MPCA will improve these descriptions in the future.
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Comments 2: Trends in TSS levels. The discussion on pages 14 and 15 notes that more frequent samples
have been taken since 2004, but neglects to mention that the sampling schedule also was changed to
exclude non-summer sampling entirely, while gathering additional summer samples. Thus the long term
chart (Figure 4.1) is of little value, as one would typically expect summer values to be higher than winter
values regardless of impacts. Given that winter samples are no longer taken the only adjustment
possible is to look back into the data and pull out only summer TSS values in all years. We would also
note that in 2008 there were 9 samples submitted in May, 7 in June, and 3 per month from July through
October. This precludes the development of a proper long term average. Also, while we recognize that
MPCA requires the current standard to be applied at each river reach, this TMDL is written with multiple
broad references to the entire watershed. Monitoring data is available for numerous other locations
upstream from Appleton, but is not referenced in the report. The MPCA report “Selected Water Quality
Characteristics of Minimally Impacted Streams from Minnesota’s Seven Ecoregions” provides evidence
that minimally impacted streams in this region would exhibit TSS ranging from near zero to nearly

500 mg/l, with a median summer value near 55. This should be considered in both the specific
application of the 52 mg/| target for the PdT River at Appleton, and also as an overall assessment of the
water quality of the PdT River throughout the watershed. The primary impacts of turbidity are from
chronic, long term conditions across the watershed. The use of a single site has likely been helpful only
in identifying a point in the PdT River exhibiting somewhat higher natural TSS concentrations. We
suggest that the PdT Watershed Association consider all available summer TSS data, weighted
appropriately, from throughout the watershed, to establish site specific standards corresponding to the
natural changes in underlying geology of the river.

Response: The decision to list the lower portion of the Pomme de Terre River as impaired due to
violations of the turbidity standard was made in 2002. The purpose of the data analysis and reporting in
this TMDL report is to provide a general check on the status of this specific impairment since 2002, and
to give a general sense of the severity of the impairment. The MPCA believes that the data analysis and
reporting was appropriate in this regard. You correctly point out that additional analyses or approaches
to analysis could have been carried out. While this might have further enhanced the MPCA’s
understanding of the overall watershed, it was deemed out of scope for a project focusing on a single
impaired river reach — the lower Pomme de Terre.

Comment 3: Implementation Activities. The PdT Turbidity TMDL proposes numerous implementation
activities, most of which are applicable to agriculture. We appreciate that the inclusion of these
practices in the report increases the likelihood that they will be included in the subsequent
implementation plan, and that their inclusion in the implementation plan may allow producers access to
cost share funding for these practices. However, we would point out that most of the practices have
already been largely adopted or implemented throughout the watershed. Further, the lack of
implementation practices targeted toward other areas may send the message that these other areas are
not worthy of improving and limits the ability of the watershed to provide funding for efforts like urban
runoff diversion, rain gardens and other practices which may mitigate the impacts of impervious
surfaces. We encourage the PdT Watershed Association to actively solicit input during development of
the implementation plan to identify such practices.
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Response: The MPCA believes that the implementation plan discussion that will occur following
approval of the TMDL, can and will cover a broad range of potential practices on both urban and
agricultural lands. The targeting and effectiveness of practices should be part of the discussion. The
MPCA has no interest in seeing public or private money spent ineffectually.

Comment 4: Rural landscape contributions. What references were used to arrive at the following
statement?

“the mechanisms for soil loss from agricultural sources and the factors that affect this
have been extensively studied over the decades and are well understood.” (page 22)

Most available soil loss models are built upon the Universal Soil Loss Equation or a derivative, but
research show that these models do not provide an adequate framework for managing land and water
resources (Empirical Models Based on the Universal Soil Loss Equation Fail to Predict Sediment
Discharges from Chesapeake Bay Catchments-Bloomer, Weller and Jordan-Journal of Environmental
Quality, Volume 37, January-February 2008). We are concerned that the lack of uncertainty in
identification of specific contributing areas in the landscape, coupled with a limited understanding of
cause and effect relationships between various practices will result in wasted resources. We encourage
the PdT Watershed Association to actively seek the input of resource managers (primarily farmers) in
understanding and addressing agricultural land uses.

Response: This comment was specifically addressed during the contested case discussions. The
statement you reference was removed.

Comment 5: Public Participation. The PdT Watershed Association is to be commended for their overall
efforts in communicating with the public in development of the PdT Turbidity TMDL. However, the
MPCA endorsed approach of limiting participation in technical review continues to hinder the process.
Several of the issued pointed out in previous comments should have been discussed prior to completion
of the draft report. In addition, we would note that the technical committee me quarterly (page 39), yet
minutes from only one technical committee meeting (March 6, 2009) are included in the report. The
MPCA has failed to follow the intent of the Clean Water Legacy Act, “The agency shall seek broad and
early public and stakeholder participation in scoping the activities necessary to develop a TMDL,
including the scientific models, methods, and approaches to be used in TMDL development” (Minn.
Stat. 114D.35, subdivision 1).
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Response: While it came late in the process, the MPCA staff believes that the discussion to resolve the
contested case hearing request was productive. The MPCA staff hopes to build upon this to improve
public participation in the future.

Sincerely,

Katherine Pekarek-Scott
Pollution Control Specialist
Marshall Office

Regional Division

KPS:bjw

cc:  Randy Hukriede, MPCA
Bob Finley, MPCA
Lee Ganske, MPCA
File Copy

All Comments and Questions should be addressed to:

Katherine Pekarek-Scott

Minnesota Pollution Control Agency
504 Fairgrounds Road, Suite 200
Marshall, MN 56258

507-476-4267

katherine.pekarek-scott@state.mn.us
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