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1.0 INTRODUCTION AND DESCRIPTION OF THE WATERSHED

Wintering River is located within the Mouse (SoufRsver Watershed. The watershed is located
in southwest McHenry and northeast McLean Counitiesorth central North Dakota (Figures 1

and 2). The river is 207.8 miles long and its wslted has an area of 555,520 acres. The
watershed flows northward and empties into the Mq@ouris) River. Table 1 summarizes
some of the geographical, hydrological and physibakacteristics of Wintering River.

Wintering River
In North Dakota

— Wintering River
[ ]wirtering River Watershed

— Major Rivers

—— Roads
Courties N

[ Morth Dakota Boundary

Figure 1. Location of Wintering River and Its Watershed in North Dakota.

Table 1. General Characteristics of Wintering Riverand its Watershed.

Legal Name

Wintering River

Stream Classification

Class Il

Major Drainage
Basin

Mouse (Souris) River

Assessment Unit ID

ND-09010003-003-S_00

Nearest Municipality

Velva, ND

Counties

McHenry and McLean Counties, ND

Eco-region Glacial Lake Delta and Drift Plains
Watershed Area 555,520 acres

River Miles 207.8 miles

Tributaries Unnamed

Outlets Souris River

Recent local legislation passed that determineditiee shall be called Mouse River on all identifia signs.
It is also known as the Souris River in Canadatandany state and federal agencies within Northdbsak
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Figure 2. Location of Wintering River and itsWatershed.

1.1  Clean Water Act Section 303(d) Listing Informaibon

Based on the 2008 Section 303(d) list of impairadens needing TMDLS, the North
Dakota Department of Health (NDDoH) has identified Wintering River as not
supporting for recreational beneficial use due lfeoiform bacteria. Aquatic life use is
also assessed as fully supporting, but threatdaedissolved oxygen, which will be
addressed in a separate TMDL report.

Table 2. 2008 Section 303(d) TMDL Listing Informaion for the Wintering River.

Assessment Unit ID

ND-09010003-003-S_00

Waterbody Description

Wintering River, including all tributaries. LocatedSW
McHenry County and NE McLean County

Size

207.8 miles

Impaired Designated Uses

Recreation

Use Support

Not Supporting

Impairment

Total Fecal Coliform Bacteria

Priority

High




Wintering River Fecal Coliform Bacteria TMDL Final: September 2009
Page 3 of 26

1.2 Topography

The Wintering River begins at Wintering Lake, soutist of Bergen, ND and flows east
then north to the Mouse (Souris) River. Approxinha& percent of the Wintering River
watershed lies within the Drift Plains level IV eegion (46i), with ten percent in the
Glacial Lake Deltas ecoregion (46d), and abouttipercent in the Missouri Coteau
(42a). These all belong to the Northern GlaciatedhB level 11l ecoregion (Figure 3).

The Drift Plains are characterized by generallytilaoccasionally rolling topography
with a thick layer of glacial till left behind bya¢ Wisconsinan glaciers. Prior to
cultivation, the Drift Plain grasslands were a migtof tall grass and short grass prairie.
There are a good proportion of temporary and sedsegtlands throughout the
watershed. The Glacial Lake Deltas were deposieauvbrs entering glacial lake basins
(e.g., Glacial Lake Souris). The heaviest sedimantstly sand and fine gravel, formed
delta fans at the river inlets. As the lake flomeye exposed during withdrawal of the
glacial ice, wind reworked the sand in some aretsdunes. In contrast to the highly
productive, intensively tilled glacial lake plairiee dunes in the delta areas have a thin
vegetative cover and a high risk for wind erosibnese areas are used mainly for
grazing or irrigated agriculture. The small pantif the Missouri Coteau ecoregion is
within the watershed. It consists of a glaciatadnmocky, rolling stagnation moraine.
Stream drainage is absent or uncommon and thereuaterous pothole wetlands
between mounds of glacial till. Soils consist a€khglacial till over Tertiary sandstone
and shale (USGS, 2006).

The soils present belong to the Order Mollisols areltypically Barnes, Svea, Hamerly,
and Parnell. Though the till soil is very fertibggricultural success is subject to annual
climatic fluctuations. (USEPA, et al. 1998)
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Figure 3. Level IV Ecoregions of the Wintering Rive Watershed.
1.3 Land Use/Land Cover in the Watershed

Land use data from the North Dakota AgriculturatiStics Service (NASS) indicates
that the watershed is primarily agricultural (8@egcent), consisting of crop production
and livestock grazing. Forty-three (43) percenthefagricultural land is actively
cultivated, tilled mainly for durum, spring wheather small grains (e.g., rye, oats), and a
variety of other crops (Table 4). Forty-one (4&jqent of the watershed is
pasture/range/haylands. Four (4) percent is lowgitheurban development, while water
and woods make up almost ten (10) percent of theralzed (Tables 3 and 4, Figure 4).
There are no confined animal feeding operationsHG%) within the contributing
drainage. There are 14 animal feeding operatiof$O@), of which two have undergone
the State permitting process (Figure 5). The nemmjtted animal feeding operations are
not mapped at the request of the local Soil Corgenv District. While all CAFOs must
obtain a permit, only those AFOs that have themq@keto impact water quality are
required to obtain a permit. For more details oarapons requiring a permit, please refer
to North Dakota State Century Code, Chapter 333.6-05.
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Table 3. Land Use by Major Category in the Winterirg River Watershed.

Major Category Acres Percent of Watershed
Agriculture/Cultivated 241,682.5 43.50
Pasture/Range/Hay 228,311.6 41.10
Urban/Barren 23,397.1 421
Water 46,507.2 8.37
Woods 9,683.5 1.74
No Data 5,938.1 1.07

Table 4. Land Use by Type in the Wintering River Waershed.
Percent of

Land Use Type Acres Watershed

Winter Wheat 804.62 0.15
Durum/SpringWheat 130,451.86 23.48
Rye/Oats/Other Small Grains 5,636.78 1.01
Beans/Peas/Lentils 62,195.10 11.20
Sunflowers 10,730.78 1.93
Corn 16,373.51 2.95
Potatoes 410.06 0.07
Mustard Seed 110.93 0.02
Flax 3,879.63 0.69
Canola/Safflower 11,149.20 2.01
Idle/CRP/Hayland 118,107.74 21.26
Pasture/Range 48,333.08 8.70
Alfalfa 61,870.83 11.14
Water 46,507.24 8.37
Woods 9,683.45 1.74
Urban 22,078.44 3.97
Barren 1,318.70 0.24
No Data 5,938.05 1.07
TOTAL 555,520 100
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1.4 Climate and Precipitation

North Dakota’s climate is characterized by largagerature variation across all time
scales, light to moderate irregular precipitatiolentiful sunshine, low humidity, and
nearly continuous wind. Its location at the gepbra center of North America results in
a strong continental climate, which is exacerb@tgethe mountains to the west. There are
no barriers to the north or south so a combinatiorold, dry air masses originating in

the far north and warm humid air masses originatirifpe tropical regions regularly
overflow the state. Movement of these air massddtagir associated fronts causes near
continuous wind and often results in large dayayp @mperature fluctuations in all
seasons. The average last freeze in spring ootlate May. In the fall, the first 32
degree or lower temperature occurs between SeptetfiBand 28'. However, freezing
temperatures have occurred as late as mid-Junasagarly as mid-August. About 75
percent of the annual precipitation falls during geriod of April to September, with 50
to 60 percent occurring between April and July (Fegy6). Most of the summer rainfall is
produced during thunderstorms, which occur on amage of 25 to 35 days per year. On
the average, rains occur once every three or fays during the summer. Winter
snowpack, although persistent from December thrddgtch, only averages around 15
inches (Enz, 2003).

Average annual air temperatures at the KarlsrulogthNDakota Agricultural Weather
Network (NDAWN) station, located within the Wintag River watershed were 48 in
2006 and 4%F in 2007, with an average annual wind speed ¢ idph. Total annual
precipitation was 10.27 inches in 2006 and 9.58ésdn 2007 (Figure 7). November
through February averages about 0.50 inches offit@@on per month, occurring

mostly as snow. Measurable precipitation (0.0hiocmore) occurs an average of 65 to
100 days during the year with over 50 percent e$¢hevents producing less than 0.10
inch (NDAWN, 2009.

TOWMER, ND (328792)
Feriod of Record : 2/ 1/1896 to 12/31/2008

-~
L
=
-
T
[
=]
-
o]
[
!
-
o
-
o
o
[
o
Jan Mar May Jul Sep Moy
Fek At Jun AU Oct Oec
[IEII_-I of Year High Flains

Regional

[ Average Total Monthly Precipitation j Climate

Center

Figure 6. Average Total Monthly Precipitation Datafor the High Plains Regional
Climate Center Station at Towner, North Dakota (32892) from 1896 — 2008.
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Figure 7. Rainfall Amounts at the Karlsruhe NDAWN Weather Station, 20(6-2007.

1.5 Available Data

Wintering River has three distinct regions. Thetmgam third of the river is ephemel
As a resultpver the two years water samples were t (2006 and 200, only five flow
measurements were recorded. This is insufficienbtestruct a load duration curve. T
middle third, identified by site 385386 (FigL8), is functionally a large wetland wi
almost no flow, except for very large rain eveTwenty-six (26)fecal cdiform bacteria
samples were takeand no results were over the State standards.ifidlesectior
functions as a typicatream and has springs which provide flow to tloitipn almosall
year round. There is a USGS gauging ste(05120500) cdbcated with samplin
station 384107. This sit884107, had exceedees of the fecal coliform bactel
standard (Appendix ABecause thentireWintering River is listed as impaired, a
because this final station provided the most usdite, both fecal coliform bacteria ar
flow, and is located very near tdownstream extent of the watershte load duratio
curves were developdzhsed on data gathered at this st:.



Wintering River Fecal Coliform Bacteria TMDL

Final: September 2009

1950
23

=y

Wintering River

o B

] 4 Souris River gl
= Nﬁ DA

‘k\ |

A

n —f /
{; f;/ 2 i,‘

-

Legénd
L @ w0 Stations | %ﬁj% .
# Macroinvert E‘tatinnsh' ﬁ 55200 L
A Ri Si i N ' =
inarian Sites o ¥ 334107 A ) WFES
Hy wl : .F ' 124

Page 9 of 26
Wintering River Sites
- = [ m— - ;_.,-J = LR T _ : e .\‘Ts‘s

 Roads

2 e
- .:"& by

A

Karlsrhue gﬁ'

iy Ve e

s R _.%_ew

BT 33410E‘ P & j
388

| 'L 55&00‘5:“‘*‘ e

" -a-J
o8 ¥

— v
= P S~ TR T S B b :
- s WS |55
=N o | HEENR
W %“ .
e : g ol ) ®
oo fetiT] =

- Tt |

g N

o

Figure 8. Sampling Site Locations on the WinterindRiver

1.5.1 Fecal Coliform Bacteria Data

Table 5 provides a summary of monthly geometricmrfeaal coliform bacteria
concentrations, the percentage of samples exceddi@FU/100mL, and the
recreational use assessment for site 384107. dtaewkre pooled across years
(2006 and 2007) and the geometric mean concemirafitecal coliform bacteria
and the percent of samples over 400 CFU/100mL walailated for each month
during the recreational period of May 1 throught8eper 30. For the month of
May, based on State water quality standards, recned use was fully supported.
For the months of June and July, both geometricnasavell as the percent of
samples exceeding 400 CFUs/100mL exceeded the\&tde quality standards.
For the months of August and September there wdlowan Wintering River,
therefore no samples were taken. Since in two biliteothree months of flow
Wintering River was not supporting the recreatiars#, the entire TMDL listed
segment of Wintering River is assessed as not stipgaoecreational use.
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Table 5. Summary of Fecal Coliform Bacteria Data foSite 384107, Wintering
River near Karlsruhe (2006-2007).

t

Percentage of
Geometric Mean Samples Recreational
Month N Concentration Exceeding 400 | Use Assessmen
(CFU/100mL) CFU/100mL

May 12 54 8.33% Fully supporting
June 9 310 44.44% Not Supporting
July 8 371 37.50% Not Supporting
August d - - -
September b - - -

TNo flow in Wintering River during these months. Bamples were collected.

Fecal coliform bacteria interpretation includes ¢éiéire open water period, but
TMDL interpretation is restricted to the periodween May 1 and September 30,
to match the State’s water quality standard.

1.5.2 Hydraulic Discharges

A continuous discharge record was constructed fmt&ing River, based on
USGS measurements for site 05120500 collected 11996 — 2007. This site is
collocated with STORET sampling site 384107 (Figire

1.5.3 Other Data

Other data were also collected in addition to tlagewchemistry data throughout
the watershed. A riparian assessment was conduatiedhe help of the Natural
Resources Conservation Service using the Ripareaithil Assessment Protocol
(Appendix C). Twenty-three sites were chosen baseal random sampling
method provided by the US EPA. Each site was sdoasdd on nhumerous ranking
guestions including those on stream bank vegetativer and livestock caused
bare ground/hummocking. This tool is useful in daiaing where livestock may
be contributing to the fecal coliform bacteria loddtal points possible are 57. A
summary of the assessment is provided in Tabl@f@ghe 23 sites sampled (Figure
8), 17 scored in the Healthy range, five scoretthérange of Healthy with
Problems, and only one scored in the Unhealthyeafidne sites closer to the
Unhealthy range were mostly located in the dowastreortion of the watershed.
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Table 6. Riparian Health Assessment Summary for th&Vintering River.

Points | Percent of Total Conditions Status Number of Sites
57/57 100 3
52/57 91 Healthy 7
46/57 80 7
40/57 70 2
37/57 65 Healthy with Problems 3
34/57 60 0
32/57 56 1
29/57 51 Unhealthy 0
23/57 40 0
17/57 30 0

A Rapid Geomorphic Assessment (Appendix D) was edswlucted to determine
stream channel stability and stage of channel ¢éiooluAreas identified in this
assessment as having high stream bank erosiomstadbility are good indicators
of where livestock are present in the riparian amdmay be contributing to the
fecal load. The seven sites assessed corresptmtieelthree water quality sites
and four macroinvertebrate sampling sites. Scokf€s15 were ranked as stable,
and 15-30 were ranked as unstable. Only one siie $52007) ranked as unstable
at 23.5 points. This site is located furthest ddvessn in the watershed (Figure 8).

2.0 WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximuml{paoads (TMDLS) be developed for
waters on a state's Section 303(d) list. A TMDHOe$ined as “the sum of the individual
wasteload allocations for point sources and lo&mtations for nonpoint sources and natural
background” such that the capacity of the waterltodyssimilate pollutant loadings is not
exceeded. The purpose of a TMDL is to identifyploflutant load reductions or other actions
that should be taken so that impaired waters illble to attain water quality standards.
TMDLs are required to be developed with seasonahtrans and must include a margin of
safety that addresses the uncertainty in the asal@eparate TMDLs are required to address
each pollutant or cause of impairment (i.e., fecdiform bacteria).

2.1 Narrative Water Quality Standards

The North Dakota Department of Health has set tiseravater quality standards that
apply to all surface waters in the State. Theatase general water quality standards are
listed below (NDDoH, 2006).

» All waters of the State shall be free from substgrattributable to municipal,
industrial, or other discharges or agriculturalgtices in concentrations or
combinations that are toxic or harmful to humamsnals, plants, or resident
aquatic biota.

* No discharge of pollutants, which alone or in conaliion with other substances,
shall:
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1. Cause a public health hazard or injury to environt@leresources;

2. Impair existing or reasonable beneficial uses efréteiving waters; or

3. Directly or indirectly cause concentrations of ptdints to exceed
applicable standards of the receiving waters.

In addition to the narrative standards, the NDD@ld ket a biological goal for all surface
waters in the State. The goal states that “thigical condition of surface waters shall
be similar to that of sites or waterbodies deteadihy the department to be regional
reference sites” (NDDoH, 2006).

2.2 Numeric Water Quality Standards
Wintering River is a Class Ill stream which carrile following definition:

Class Il - The quality of the waters in this class shall bigable for agricultural and
industrial uses. Streams in this class generale haw average flows with prolonged
periods of no flow. During periods of no flow, thase of limited value for recreation and
fish and aquatic biota. The quality of these wateust be maintained to protect
secondary contact recreation uses (e.g., wadiis§) ahd aquatic biota, and wildlife uses.

Numeric criteria have been developed for ClassttBams for fecal coliform bacteria
(Table 7). The fecal coliform bacteria standardliggspnly during the recreation season
of May 1 to September 30.

Table 7. North Dakota Fecal Coliform Bacteria Stadards for Class Ill Streams.

Water Quality Standard
Parameter Geometric Mearn Maximum?
Fecal Coliform 200 CFU/100 mL 400 CFU/100 mL
Bacteria

1
Expressed as a geometric mean of representative sales collected during any consecutive 30-day period
No more than 10 percent of samples collected durirany consecutive 30-day period shall individuallyxxeed the standard.

3.0 TMDL TARGET

A TMDL target is the value that is measured to pitlye success of the TMDL effort. TMDL
targets must be based on state water quality stasdaut can also include site specific values
when no numeric criteria are specified in the staddThe following TMDL target for
Wintering River is based on the North Dakota watgality standard for fecal coliform bacteria.
If the target is met, the recreation beneficial widebe fully supported.

3.1 Fecal Coliform Bacteria Target
Wintering River and its tributaries are not suppwtrecreation use due to fecal coliform

bacteria counts which exceed the North Dakota waiality standard. The North
Dakota water quality standard for fecal colifornctegia is a 30-day geometric mean of
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200 CFU/100 mL during the recreation season whidhom May 1 to September 30. In
addition, no more than ten percent of the sampm#eated may exceed 400 CFU/100
mL. Therefore, the TMDL target for this reportle fecal coliform bacteria standard
expressed as the 30-day geometric mean 200 CFUSsIILOO

While the standard is intended to be expresseldea8d-day geometric mean, the target is
expressed as the daily average fecal coliform baatencentration based on a single
grab sample. Expressing the target in this wayemfiure the TMDL will result in both
components of the standard being met and thatatonal uses are restored.

4.0 SIGNIFICANT SOURCES
4.1 Point Sources

Within the Wintering River watershed there are nopsources permitted through the
North Dakota Pollutant Discharge Elimination Syst@&hDPDES) Program. Towns
located within the watershed utilize septic wagttems.

There are no confined animal feeding operationsHGB8) in the Wintering River
watershed. There are two permitted AFOs in theekgaed, however, they are zero
discharge facilities and are not deemed a sigmifisaurce for this report.

4.2 Nonpoint Sources

Land use data from the North Dakota AgriculturatiStics Service (NASS) indicates

that the watershed is primarily agricultural (8@egcent), consisting of crop production
and livestock grazing. Forty-one (41) percenthef watershed is pasture/range/haylands.
Based on the 2006 NASS data, an even larger pagenofthe land area within an estimated
250 meter riparian buffer adjacent to the Wintefitiger is pasture/rangeland and
grassland. With agriculture being the predominamnd use, farms and ranches are
located throughout the watershed. Livestock pradngs also exemplified as the
dominant agricultural practice in McHenry and Mche&2ounties with an estimated
livestock production of 113,000 cattle in the twaunties combined (NDASS, 2008).

While there are no large (>1000 animal units) CAMakin the contributing drainage,
there are 14 smaller animal feeding operations (®F6f which two have undergone the
State permitting process (Figure 5). There magther AFOs in the TMDL sub-
watersheds, however their location and size areaank.

These data indicate that the primary nonpoint ssifer fecal coliform bacteria in the
Wintering River watershed are as follows:

* Runoff of manure from cropland and pasture if thedenowledge of manure being
applied;

* Runoff of manure from unpermitted animal feedingea;

» Direct deposit of manure into Wintering River bydstock; and

» Background levels associated with wildlife
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This information along with results of the Riparidealth Assessment and the Rapid
Geomorphic Assessment (see Section 1.5.3) alse@stgytpat the primary contributors of
fecal coliform bacteria for the sub-watershedsuamgermitted animal feeding areas
located in close proximity to Wintering River amdelstock grazing and watering directly
in and adjacent to Wintering River.

Failing septic systems or direct discharge sewggess which contribute to fecal
coliform bacteria contamination may also be locatétin the watershed. While their
specific location and potential for fecal colifotoading are unknown, these systems may
be associated with isolated single-family dwelliiagsl farmsteads located throughout the
watershed or within small towns located within tWegtershed that do not have a
centralized sewer system (e.g., Karlsruhe and Bglfo

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the higle between the water quality target and the
identified source or sources of the pollutant fieeal coliform bacteria) to determine the load
reduction needed to meet the target. To deterthmeause-and-effect relationship between the
water quality target and the identified source,tbad duration curve” methodology was used.
The loading capacity or TMDL is the amount of ptdiut (e.g. fecal coliform bacteria) a
waterbody can receive and still meet and maintatenquality standards and beneficial uses.
The following technical analysis addresses thel fenl#form bacteria load allocation and the
load allocation reductions necessary to achievevtter quality standards target of 200
CFU/100 mL plus a margin of safety.

5.1 Mean Daily Stream Flow

In north-central North Dakota, rain events areafale, occurring during the months of
April through August. Rain events can be sporadid heavy or light, occurring over a
short duration or over several days. Precipitatieents of large magnitude, occurring at
a faster rate than absorption, contribute to higioff events. These events are
represented by runoff in the high flow regime. Thedium flow regime is represented
by runoff that contributes to the stream over g&rduration. The low flow regime is
characteristic of drought or precipitation everftsmall magnitude and do not contribute
to runoff.

Mean daily flow data for the period of January 199%®ugh December 2007 used in the
development of the flow duration curves and loachtian curves for site 384107 were
obtained from the USGS gauging site 05120500 lalcisite of Karlsruhe, ND, near the
base of the watershed. This site is collocated sitth384107.

5.2 Flow Duration Curve Analysis

The flow duration curve serves as the foundatiaritfe load duration curve used in the
TMDL. Flow duration curve analysis looks at themalative frequency of historic flow
data over a specified time period. A flow durataunve relates flow (expressed as mean
daily discharge) to the percent of time those nazily flow values have been met or
exceeded. The use giércent of time exceedefle., duration) provides a uniform scale
ranging from 0O to 100 percent, thus accountingHerfull range of stream flows. Low
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flows are exceeded most of the time, while floa are exceedenfrequently
(USEPA, 2007).

A basic flow duration curve runs from high to lo&/tp 100 percent) along th-axis
with the corresponding flow value on th-axis (Figure 9. Using this approach, flo
duration intervals are expressed as a percentathezero corresponding to the high
flows in the record (i.e., flood conditions) and)10 the lowest flows in the record (..
drought). Therefore, as depicted in Fig9, a flow duration interval of fifty (50
percent, associated with a stream flo\5.2cfs, implies that 50 percent of all obsen
mean daily discharge values equal or ex&.2 cfs.

Once the flow duration curve is developed for ttieasn site, flow duration intervals ¢
be defined which can be used as a general indicatoydrologic condition (i.e., wet \
dry conditions and to what degree). These inter(@ zones) provide aitional insight
about conditions and patterns associated withntipairment (fecal coliform bacteria
this case) (USEPA, 2007). As depicted in Fic9, the flow duration curve was dividt
into three zones, one representing high flov-15 percent) oflow which are equal to ¢
greater than 44 cfanother for moderate flows (-80 percentpr flows between 1.4 ar
44 cfs and one for low flows 10-100 percendr flows which are equal to or less than
cfs. These flow intervals were defined by exning the range of flows for the site 1
the period of record and then by looking for ndtbraaks in the flow record based
the flow duration curve plot (Figui9). A secondary factor in determining the fli
intervals used in the analysis is the nier of fecal coliform observations available
each flow interval.
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Figure 9. FlowDuration Curve for Wintering River Site 384107,Located near
Karlsruhe, North D akota (Collocated with USGS Site 05120500).
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5.3 Load Duration Curve Analysis

An important factor in determining NPS pollutioratis is variability in stream flows and
loads associated with high and low flow. To bett@relate the relationship between the
pollutant of concern and hydrology of the 303(djdd segment, a load duration curve
was developed for Wintering River. The load dumatorve was derived using the 200
CFU/100mL target (i.e. State water quality stanylard! the flows generated as
described in Section 5.1.

Observed in-stream fecal coliform bacteria con@iuns from monitoring site 384107
were converted to pollutant loads by multiplyingdecoliform bacteria concentrations

by the flow and a conversion factor. These load#tted against the percent exceeded
of the flow on the day of sample collection (Figd®. Points plotted above the 200
CFU/100 mL target curve exceed TMDL target. Popitdéted below the curve are
meeting the target of 200 CFU/100 mL.

For each flow interval or zone (i.e., high, moderddw), a regression relationship was
developed between the samples which occur abovEMIA. target (200 CFU/100 mL)
curve and the corresponding percent exceeded fldve. load duration curve for site
384107 depicting the regression relationship fehdkow interval is provided in Figure
10. The regression line for each flow interval wil@en used with the midpoint of the
percent exceeded flow for that interval to calciklie existing total fecal coliform
bacteria load for that flow interval. For exampfethe example provided in Figure 10,
the regression relationship between observed tetibrm bacteria loading and percent
exceeded flow for the moderate flow interval (15p@0cent) is:

Fecal coliform load (expressed as GFUs/day) = antilog (4.18 + (-1.82*Percent
Exceeded Flow))

Where the midpoint of the flow interval from 15-B@rcent is 47.5 percent, the existing
fecal coliform load is:

Fecal coliform load (10CFUs/day) = antilog (4.18 + (-1.82*0.475))
= 6,539

The midpoint for the flow interval is also usedestimate the TMDL target load. In the
case of the previous example, the TMDL target limadhe midpoint or 47.5 percent
exceeded flow derived from the 200 CFU/100 mL TMftget curve is 2,936 x 10
CFUs/day (Figure 10).



Wintering RiverFecal Coliform Bacter TMDL Final: Septembe2009
Page 17 of 26

1000000.00
High Flow IModerate Flow Low Flow
100000.00
10000.00
=
o
S —Criteria Line {200 CFU/100 mL}
=]
? 1000.00 - ® Samples
o
= —— Medium Flow
= .
1 ——Low Flow
-
L]
(]
100.00
o .
L]
10.00
Lo
[ 100 200 30% 4006 50 60% TR 80% S0% 100%
Percent Exceeded Flow

Figure 9. Load Duration Curve for Wintering River Site 384107,Located near Karlsruhe,
North Dakota.

5.4 Loading Sources

The load reductions can be generally allotted tgoomt sources. Based on the ¢
available, the general focus of BMPs and load redus for the listed segment should
on unpermittecnimal feeding are, range/pastureland indicated in red in Fit 4, and
riparian areas that are greatly disturbed as de=tiin the two riparian surveys in Sect
1.5.3.Higher priority should be given to the animal feeglareas rated higher located
in close proximity toNintering Rive.

Significant sources decal coliformbacteridoading were defined as nonpoint sou
pollution originating from livestockOne of the more important concerns regart
nonpoint sources is variability in stream flowsarible stream flows often cau
different source areas @moading mechanisms to dominate (Cleland, 20MMDLs
were developed famwo flow regimes (i.e.medium and low)as samples indicated the
were no exceedances at high flc (Figure 9).

By relating runoff characteristics to each flowirag one can infer which sources .
most likely to contribute to fecal coliforbacteridoading. Animals grazincn the
riparian area contributecal coliform bacteria by depositing manure wheresan
immediate impact on water quality. Due to the elpsoximity of manure to the stree
or by direct deposition in the stream, ripariaregrg impacts water quality at hig
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medium and low flows (Table 8). In contrast, irgiee grazing of livestock in the upland
and not in the riparian area has a high potergiahpact water quality at high flows and
medium impact at moderate flows. Exclusion ofdieek from the ripariaarea
eliminates the potential of direct manure depasit therefore is considered to be of high
importance at all flows. However, intensive gragin the upland creates the potential
for manure accumulation and availability for runaffhigh flows and a high potential for
fecal coliform bacteria contamination.

Since there are no point sources in the watersbectibn 4.1), loading sources
exceeding the target curve in the medium and low flegimes, between 0.2 cfs and 44
cfs indicate nonpoint source pollution. Speciftmpoint sources of pollution and their
potential to contribute fecal coliform bacteriadsaunder high, medium and low flow
regimes in the Wintering River watershed are dbsdrin Table 8.

Table 8. Nonpoint Sources of Pollution and Their Pential to Pollute at a Given

Flow Regime
Flow Regime
Nonpoint Sources High Flow Medium Flow Low Flow
Riparian Area Grazing (Livestock) H H H
Animal Feeding Operations H M
Manure Application to Crop and H M L
Range Land
Intensive Upland Grazing (Livestock) H M L
Note: Potential importance of nonpoint source #&wezontribute fecal coliform bacteria loads undegiven flow
regime. (H: High; M: Medium; L: Low)

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the Bi&ironmental Protection Agency’s
(EPA) regulations require that “TMDLs shall be éditthed at levels necessary to attain
and maintain the applicable narrative and numevigdér quality standards with seasonal
variations and a margin of safety which takes attoount any lack of knowledge
concerning the relationship between effluent litnitas and water quality.” The margin
of safety (MOS) can be either incorporated intossymative assumptions used to
develop the TMDL (implicit) or added as a sepacamponent of the TMDL (explicit).

To account for the uncertainty associated with kmeaurces and the load reductions
necessary to reach the TMDL target of 200 CFU/1Q0Qarten percent explicit margin of
safety was used for this TMDL. The MOS was cal@adaas ten percent of the TMDL.

In other words ten percent of the TMDL is set agiden the load allocation as a MOS.
The ten percent MOS was derived by taking the iffee between the points on the load
duration curve using the 200 CFU/100 mL standarttha curve using the 180 CFU/100
mL.
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6.2  Seasonality

Section 303(d)(1)(C) of the Clean Water Act andasged regulations require that a
TMDL be established with seasonal variations. Wietering River TMDL addresses
seasonality because the flow duration curve wasldped using 20 years of USGS gage
data encompassing twelve months of the year. Auhdilly, the water quality standard is
seasonally based on the recreation season fromiN@apeptember 30 and controls will
be designed to reduce fecal coliform bacteria l@hdsg the seasons covered by the
Standard.

7.0 TMDL
The TMDL can be described by the following equation
TMDL = LC = WLA + LA + MOS where:

LC = loading capacity, or the greatest loading éevimdy can receive without
violating water quality standards;

WLA = wasteload allocation, or the portion of theIDL allocated to existing or
future point sources;

LA = load allocation, or the portion of the TMDU@tated to existing or future
nonpoint sources;

MOS = margin of safety, or an accounting of ungetyaabout the relationship
between pollutant loads and receiving water qualitile margin of safety
can be provided implicitly through analytical asgiions or explicitly by
reserving a portion of loading capacity.

Table 9 provides an outline of the critical elensenitthe Wintering River fecal coliform bacteria
TMDL. The TMDLs are presented in Table 10. This [Eglrovides an estimate of the existing
daily load and an estimate of the average dailgidogecessary to meet the water quality target
(i.e. TMDL load). This TMDL load includes a loadadation from known nonpoint sources and
a ten percent margin of safety. It should be nthetithe TMDL loads, load allocations, and the
MOS are estimated based on available data andnaalsoassumptions and are to be used as a
guide for implementation. The actual reductiondeekto meet the applicable water quality
standards may be higher or lower depending oneth@ts of future monitoring
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Table 9. TMDL Summary for Wintering River .

Category Description Explanation

Beneficial Use Impaired | Recreation Contact Recreation (i.e. swimming,
fishing)

Pollutant Fecal Coliform Bacteria| See Section 2.1

TMDL Target 200 CFU/100 mL Based on North Dakota water quality
standards

WLA There are no contributing point
sources in the watershed.

LA Nonpoint Source Loads are a result of nonpoint sources

Contributions (i.e., rangeland, pasture land, etc.)
Margin of Safety (MOS) | Explicit 10 percent

Table 10. Fecal Coliform Bacteria TMDL (10 CFUs/day) for the Wintering River (ND-
09010003-003-S 00) as Represented by Site 384107.

Flow Regime

High Flow Medium Flow Low Flow
Existing Load 6,539 457
TMDL 2,936 230
WLA No Reduction is 0 0

Necessary
LA 2,642 207
MOS 294 23

8.0 ALLOCATION

There are no known point sources that could pabyimpact the watershed. Therefore, the
entire fecal coliform bacteria load for this TMD4& @llocated to nonpoint sources in the
watershed. Three flow regimes (high flows, medilows, low flows) were identified for the
TMDL. TMDLs were not required for the high flow riege because all samples collected at
flows in these regimes were at or below the watdity standard of 200 CFU/100 mL

The entire nonpoint source load is allocated asglesload because there is not enough detailed
source data to allocate the load to individual seag, animal feeding, septic systems, riparian
grazing, upland grazing). To achieve the TMDL &sgdentified in the report, it will require

the wide spread support and voluntary participatiblandowners and residents in the
immediate watershed as well as those living upstreahe TMDLs described in this report are a
plan to improve water quality by implementing bestnagement practices through non-
regulatory approaches. “Best management pract{@dPs) are methods, measures, or
practices that are determined to be a reasonatileast effective means for a land owner to
meet nonpoint source pollution control needs,” (B8E2001). This TMDL plan is put forth as

a recommendation for what needs to be accompliivédintering River, its tributaries and
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associated watershed to restore and maintaindteatonal uses. Water quality monitoring
should continue to assess the effects of the re@rdations made in this TMDL. Monitoring
may indicate that BMP implementation and/or theliog capacity recommendations should be
adjusted.

Controlling nonpoint sources is a difficult undéatay requiring extensive financial and
technical support. Provided that technical andritial assistance is available to stakeholders,
these BMPs have the potential to significantly idfecal coliform bacteria loading to the
Wintering River. The following describe in detdibse BMPs that will reduce fecal coliform
bacteria levels in the Wintering River.

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to pronmeskhy water quality and riparian
areas through management of livestock and assdajaézing land. Fecal matter from
livestock and erosion from poorly managed grazamglland riparian areas can be a
significant source of loading to surface waterediitation, plant cover, number of
animals, and soils are factors that affect the arthotibacteria delivered to a waterbody
as a result of livestock. These specific BMPs ar@nn to reduce NPS pollution from
livestock.

Livestock exclusion from riparian areashis practice is established to remove livestock
from grazing riparian areas and watering in theastr. Livestock exclusion is
accomplished through fencing. A reduction in strdgnk erosion can be expected by
minimizing or eliminating hoof trampling. A stabd&ream bank will support vegetation
that will hold banks in place and serve a secontlargtion as a filter from nonpoint
source runoff. Added vegetation will create aquhgtbitat and shading for
macroinvertebrates and fish. Direct deposit oéfecatter into the stream and stream
banks will be eliminated as a result of livestogklasion by fencing.

Water well and tank developmenfEencing animals from stream access requires an
alternative water source, installing water welld gamks satisfies this need. Installing
water tanks provides a quality water source ang&eaimals from wading and
defecating in streams. This will reduce the praligof pathogenic infections to
livestock and the environment.

Prescribed grazing This practice provides increased ground covdrgraund stability
by rotating livestock throughout multiple field&razing with a specified rotation
minimizes overgrazing and resulting erosion. Tlaukbl Resources Conservation
Service (NRCS) recommends grazing systems to ingpaod maintain water quality and
guantity. Duration, intensity, frequency, and seasf grazing can be managed to
enhance vegetation cover and litter, resultingeguced runoff, improved infiltration,
increased quantity of soil water for plant grovahd better manure distribution and
increased rate of decomposition, (NRCS, 1998).

In a study by Tiedemann et al. (1998), as presdmyddSEPA, (1993), the effects of four
grazing strategies on bacteria levels in thirteatevsheds in Oregon were studied during
the summer of 1984. Results of the study showwtihan livestock are managed at a
stocking rate of 19 acres per animal unit montthwiaiter developments and fencing,
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bacteria levels were reduced significantly (Taldg 1

Waste management systeaste management systems can be effective imatiomdg

up to 90 percent of the loading originating fronrmftwed animal feeding areas. A waste
management system is made up of various compodesigned to control NPS pollution
from concentrated animal feeding operations (CAFRDs) animal feeding operations
(AFOs). Diverting clean water around the feedingpaand containing dirty water from
the feeding area in a pond are typical practiceswéste management system. Manure
handling and application procedures are also iatégrthe waste management system.
The application of manure is designed to be adajptienvironmental, soil, and plant
conditions to minimize the probability of contamtioa of surface water.

Table 11. Bacterial Water Quality Response to FouGrazing Strategies
(Tiedemann et al., 1989).

Geometric Mean

Grazing Strategy Fecal Coliform
Count
Strategy A:| Ungrazed 40/L
Strategy B:| Grazing without management for livektoc 150/L
distribution; 20.3 ac/AUM.
Strategy C:| Grazing with management for livestoisiritbution: 90/L
fencing and water developments; 19.0 ac/AUM
Strategy D:| Intensive grazing management, inclugiagtices to
attain uniform livestock distribution and improve
) , : 950/L
forage production with cultural practices such as
seeding, fertilizing, and forest thinning; 6.9 ad

8.2 Other Recommendations

Vegetative Filter Strip- Vegetated filter strips are used to reduce theusanof

sediment, particulate organics, dissolved contantganutrients, and in the case of this
TMDL, fecal coliform bacteria to streams. The effeeness of filter strips and other
BMPs in removing fecal coliform bacteria is quiteesessful. Results from a study by
Pennsylvania State University (1992) as presenyddSEPA (1993), suggest that
vegetative filter strips are capable of removingap5 percent of fecal coliform bacteria
loading to rivers and streams (Table 12). Thatgtof the filter strip to remove
contaminants is dependent on field slope, filtapslope, erosion rate, amount and
particulate size distribution of sediment delivetedhe filter strip, density and height of
vegetation, and runoff volume associated with emgrroducing events (NRCS, 2001).

Septic System Septic systems provide an economically feasitalg of disposing of
household wastes where other means of waste treareeunavailable (e.g., public or
private treatment facilities). The basis for masptic systems involves the treatment and
distribution of household wastes through a serfesteps involving the following:

1. A sewer line connecting the house to a septk ta
2. A septic tank that allows solids to settle duthe effluent
3. A distribution system that dispenses the effidera leach field
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4. A leaching system that allows the effluent tteethe soil

Septic system failure occurs when one or more corapis of the septic system do not
work properly and untreated waste or wastewateelethe system. Wastes may pond in
the leach field and ultimately run off directly inbearby streams or percolate into
groundwater. Untreated septic system waste idenpal source of nutrients (nitrogen
and phosphorus), organic matter, suspended sahdsfecal coliform bacteria. Land
application of septic system sludge, although whjikmay also be a source of

contamination.

Failure of septic systems can occur for severaaes, although the most common
reason is improper maintenance (e.g. age and inateequmping). Other reasons for
failure include improper installation, location,dachoice of system. Harmful household
chemicals can also cause failure by killing thetéaa that digest the waste. While the
number of systems that are not functioning propisrlynknown, it is estimated that 28

percent of the systems in North Dakota are fai(lW§EPA, 2002).

Table 12. Relative Gross Effectiveness Confined Livestock Control Measures
(Pennsylvania State University, 1992).

. Total Total . Fecal
Practic8& Runoff . Sediment Coliform
Phosphorus Nitrogen .
Category Volume Percent Percent Percent Bacteria
Percent
Animal Waste Systen - 90 80 60 85
Diversion Systen - 70 45 NA NA
Filter Strips® - 85 NA 60 55
Terrace System - 85 55 80 NA
Containment
Structures” i 60 65 /0 90

NA = Not Available

aActual effectiveness depends on site-specific cotidns. Values are not cumulative between practiceategories.
b Each category includes several specific types ofgrtices.

¢ - = reduction; + = increase; 0 = no change in surte runoff.
d Total phosphorus includes total and dissolved phos$prus; total nitrogen includes organic-N, ammonia-Nand nitrate-N

elIncludes methods for collecting, storing, and dispging of runoff and process-generated wastewater.

f Specific practices include diversion of uncontamind water from confinement facilities.
g Includes all practices that reduce contaminant logs using vegetative control measures.
h Includes such practices as waste storage ponds, wastorage structures, and waste treatment lagoons.

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirementtus TMDL, a hard copy of the TMDL for
Wintering River and request for comment was maitegarticipating agencies, partners, and to
those who requested a copy. Those included indhe ¢opy mailing were:

* South McHenry County Soil Conservation District;
* South McLean County Soil Conservation District;

* McHenry County Water Resource Board;
* McLean County Water Resource Board,;
* US EPA - Region VlII; and
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» USDA-NRCS (State Office).

In addition to the mailed copies, the TMDL for Waning River was posted on the North Dakota

Department of Health, Division of Water Quality wsibe at

http://www.ndhealth.gov/IWQ/SW/Z2 _TMDL/TMDLs_UnderuBlicComment/B_Under_Public
Comment.htm.

A 30 day public notice soliciting comment and pap@tion was also published in the following
newspapers:

 Mouse River Journal; and
* McLean County Independent.

Comments were only received from US EPA Regiont8ckvwere provided as part of their
normal public notice review (Appendix D). The NDB's response to these comments are
provided in Appendix E.

10.0 MONITORING

As stated previously, it should be noted that tMDL loads, load allocations, and the MOS are
estimated based on available data and reasonahlmpsons and are to be used as a guide for
implementation. The actual reduction needed tat tieeapplicable water quality standards may
be higher or lower depending on the results ofrutaonitoring.

To ensure that the implementation of BMPs will reglfecal coliform bacteria levels to the
necessary levels, water quality monitoring willdmnducted in accordance with an approved
Quiality Assurance Project Plan (QAPP).

Specifically, monitoring will be conducted for &kriables that are currently causing
impairments to the beneficial uses of the waterbdtigse include, but are not limited to fecal
coliform bacteria. Once a watershed restoration fag. Section 319 Non point Source Project
Implementation Plan [PIP]) is implemented, monitgrwill be conducted in the watershed
beginning two years after implementation and extentive years after the implementation
project is complete.

11.0 TMDL IMPLEMENTATION STRATEGY

Implementation of TMDLSs is dependent upon the ality of Section 319 NPS funds or other
watershed restoration programs (e.g. USDA Envirartai€uality Incentive Program), as well
as securing a local project sponsor and requiredimmay funds. Provided these three
requirements are in place, a project implementatian (PIP) is developed in accordance with
the TMDL and submitted to the ND Nonpoint SourcdtRion Task Force and US EPA for
approval. The implementation of the BMPs contaiimetthe NPS PIP is voluntary. Therefore,
success of any TMDL implementation project is uéttely dependant on the ability of the local
project sponsor to find cooperating producers.

Monitoring is an important and required compondrdryy PIP. As a part of the PIP, data are
collected to monitor and track the effects of BMiplementation as well as to judge overall
project success. Quality Assurance Project Pladd’{3) detail the strategy of how, when, and
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where monitoring will be conducted to gather theadeeeded to document the TMDL
implementation goal(s). As data are gathered aatyaed, watershed restoration tasks are
adapted to place BMPs where they will have thetgetdenefit to water quality.

Also, as part of any implementation plan for thiDL, it is recommended that the permitted
point sources (i.e., CAFOs, AFOSs) in the waterdethspected to ensure that they are being
operated in compliance with their permit conditioasd to verify that they aren’t significant
fecal coliform sources. Currently, it is the pglaf the NDDoH that all permitted CAFOs
(greater than or equal to 1000 animal units) bpanted annually. Permitted AFOs (<1000
animal units) in the Wintering River watershed iaxspected on an as needed basis.
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Appendix A
Fecal Coliform Bacteria Data for Site 384107 Collged During 2006 and 2007



Site Date Time Result
384107 4/4/2006 | 6:13:00 PM <10
384107 | 4/10/2006 | 3:30:00 PM <10
384107 | 4/17/2006 | 1:40:00 PM <10
384107 | 4/19/2006 | 4:15:00 PM 60
384107 | 4/24/2006 | 10:30:00 AM 20
384107 | 4/26/2006 | 1:15:00 PM 10
384107 5/1/2006 | 1:45:00 PM 10
384107 5/3/2006 | 10:15:00 AM 20
384107 5/8/2006 | 10:15:00 AM 20
384107 | 5/15/2006 | 10:15:00 AM 100
384107 | 5/17/2006 | 3:15:00 PM 220
384107 | 5/23/2006 | 12:15:00 PM 540
384107 | 5/29/2006 | 5:45:00 PM 130
384107 6/5/2006 | 3:45:00 PM 570
384107 | 6/12/2006 | 1:45:00 PM 190
384107 | 6/14/2006 | 1:45:00 PM 140
384107 | 6/28/2006 | 1:45:00 PM 810
384107 | 7/12/2006 | 1:45:00 PM 530
384107 | 7/16/2006 | 6:45:00 PM 550
384107 | 7/18/2006 | 4:45:00 PM 340
384107 | 5/10/2007 | 1:36:00 PM 10
384107 | 5/16/2007 | 1:56:00 PM 90
384107 | 5/23/2007 | 1:34:00 PM 60
384107 | 5/30/2007 | 9:20:00 AM 180
384107 6/6/2007 | 10:18:00 AM 50
384107 | 6/11/2007 | 2:13:00 PM 520
384107 | 6/25/2007 | 1:52:00 PM 140
384107 | 6/27/2007 | 2:37:00 PM 130
384107 | 7/11/2007 | 5:15:00 PM 160
384107 | 7/17/2007 | 7:30:00 PM 280
384107 | 7/18/2007 | 5:00:00 PM 420
384107 | 7/25/2007 | 5:00:00 PM 290
384107 | 7/29/2007 | 9:00:00 PM 370
384107 | 7/30/2007 | 8:00:00 AM 250
384107 8/8/2007 | 9:30:00 AM 220




Appendix B
Riparian Health Assessment Protocol



The following is an excerpt from the Riparian Healissessment for Streams and Small Rivers.
The full document can be foundhatp://www.cowsandfish.org/pdfs/StreamsFieldWkbk2 @i f
(5.14MB):

Riparian Health Assessment for Streams and SmaRivers
FOREWORD

This workbook describing riparian health assessrhastbeen written for those people who can
most effectively influence riparian areas with theeanagement - landowners, livestock producers,
farmers, agency staff and others who use and vhkse green zones. Riparian health assessment
blends many fields of science and undergoes peraxdtiitions and modifications. In addition, the
language describing the method of assessing ripaaalth undergoes continual evision, to clarify,
expand and increase understanding. This printingeofield Workbook

incorporates the feedback from dozens of trainingkghops involving hundreds of participants.
Riparian health assessment forms part of a largekgge of awareness about riparian areas, leading
to choices on managing these vital landscapes. Wbed as part of the Cows and

Fish program, it provides a starting point for fietpplans and management decisions.

Why Develop Riparian Health Assessment?
Some History and Uses

Riparian areas are the focus of attention becalugeio agricultural benefits, the biodiversity
values they represent and for concerns about watdity. Some riparian areas have declined in
their ability to perform the ecological functiorsat relate directly to these benefits and values.
Often, the health of these valuable landscapeslasged over time, even though that decline isn'’t
readily apparent. We need to understand the custanis of riparian areas so that we can improve
or maintain their health. The first step is to deti@e the condition or health of the site. Once we
know the health of a site, we have a mechanisnmkaonhanagement actions to improving or
maintaining ecological function.

In response to many concerns in the United Sttted)niversity of Montana, through its Riparian
and Wetland Research Program, devised a systeunweysand measure the overall health or
condition of a riparian site. Many scientific digltnes participated to determine what the key
ecological functions of riparian areas were and buege could be measured with a relatively quick
and easy assessment technique. This method wiadlynised to evaluate riparian health on
approximately 8,000 km of rivers and streams in Maoa, Idaho, Wyoming, North Dakota and
South Dakota. The testing and refinement of thenotetvas expanded to include Alberta, British
Columbia and Saskatchewan. With this experieneeptathod has evolved into the present riparian
health assessment. It has been adapted to inghatean situations that will be encountered in
Alberta and may be useful for other jurisdictions.



RIPARIAN HEALTH ASSESSMENT QUESTIONS (1-11)

1. How much of the riparian area is covered by
vegetation?

Vegetation cover of the floodplain and streambanks

Vegetation reduces the erosive forces of raindmgpeicts and the velocity of water moving over the
floodplain or along the streambanks. Vegetatiorec@so:

* traps sediment and stabilizes banks;

» absorbs and recycles nutrients;

* reduces the rate of evaporation; and

* provides shelter and forage values.

Vegetation cover is visually estimated using theopsy cover method. Use the illustrations to help
you estimate canopy cover on the reach.
» Sediment deposited on the reach is considera ‘tp@und” for this question.

Scoring:

6 = More than 95% of the reach soil surface is cavéneplant growth (less than 5% bare soil).
4 = 85% to 95% of the reach soil surface is covereglant growth (5-15% bare soil).

2 =75% to 85% of the reach soil surface is covereglant growth (15-25% bare soil).

0 = Less than 75% of the reach soil surface is cavbyeplant growth (greater than 25%

bare soil).

Scoring Tip: Soil not covered by plants, litter, moss,
downed wood, or rocks larger than 6 cm (2.5 irgossidered
bare ground. Count standing rooted, dead or living

plants as vegetative cover.

5. Is Woody Vegetation Being Used?
Utilization of preferred trees and shrubs

Because woody species have such an importanta@lay in riparian health, measurements of the
level of use helps us understand whether theypeilsist in the reach. Livestock will often browse
woody plants, especially in late summer and falildiife, including beaver, make use of woody
plants year-round. Woody plants can sustain lowlkewof use but heavier browsing

can:

* deplete root reserves;

* inhibit establishment and regeneration;

* lead to replacement by less desirable woody epgeci

* cause the loss of preferred woody species; and

* lead to invasion by disturbance or weed species.

Not all woody species are palatable or used by alsinsome species do not contribute
significantly to riparian condition and stabilitittrough some utilization may occur. Other species
may persist under high use but are not good inolisdb evaluate the effect of utilization. These
species are excluded from this evaluation of @tiian. See the table on the next page for a list of



these species. To establish the amount of utiimati

« first, randomly pick 2 to 3 plants of each of fireferred woody species found on the reach;

« for each plant, select a branch that would bélaa or accessible to browsing animals;

* count the total number of leaders (twigs) onlihench;

» now count only the older leaders (2nd year groavtti older) that have been clipped off by
browsing;

* determine the percentage of utilization by cormgathe number of leaders browsed with the total
number of leaders available on the branch; and

 do not count current year’s use since an estimatad-season does not accurately reflect actual
use, because browsing can continue year-round.



Riparian Health Assessment — Field Sheet

Landowner/Lessee: Date: Reach No.:

Stream/River:
Site Description:

Scores or N/A

Actual

| Possible

1. Vegetative Cover of Floodplain and Streambanks

6 4 2 0

2. Invasive Plant Species
3 2 1 0 (cover)
3 2 1 0 (density)

3. Disturbance-Increaser Undesirable Herbaceous Spies

3 2 1 0

4. Preferred Tree and Shrub Establishment and Rgeneration

6 4 2 0

5. Utilization of Preferred Trees and Shrubs

3 2 1 0

6. Standing Decadent and Dead Woody Material

3 2 1 0

7. Streambank Root Mass Protection

6 4 2 0

8. Human-Caused Bare Ground

6 4 2 0

9. Streambank Structurally Altered by Human Activity

6 4 2 0

10. Pugging, Hummocking and/or Rutting

3 2 1 0

11. Stream Channel Incisement (vertical stability)

9 6 3 0

TOTAL




Appendix C
Rapid Geomorphic Assessment



Rapid Geomorphic Assessments: RGA’s

To evaluate channel-stability conditions and stagehannel evolution of a particular reach, a
Rapid Geomorphic Assessment (RGA) will be carried asing the Channel-Stability Ranking
Scheme. RGAs utilize diagnostic criteria of chdrfoem to infer dominant channel processes and
the magnitude of channel instabilities through maeseof nine questions. Granted, evaluations of
this sort do not include an evaluation of watersbedpland conditions; however, stream channels
act as conduits for energy, flow and materialshay move through the watershed and will reflect a
balance or imbalance in the delivery of sedimen&AR provide a rapid characterization of
stability conditions.

The RGA procedure consists of four steps to be ¢etexqb on site:

1. Determine the ‘reach’. The ‘reach’ is describedtlas length of channel covering 6-20
channel widths, thus is scale dependent and catéeast two pool-riffle sequences.

2. Take photographs looking upstream, downstream ara$s the reach; for quality assurance
and quality control purposes. Photographs are wgdd RGA forms to review the field
evaluation

3. Make observations of channel conditions and diatmasiteria listed on the channel-
stability ranking scheme.

4. Sample bed material.

Channel-Stability Index

A field form containing nine criteria (Figure J.Will be used to record observations of field

conditions during RGAs. Each criterion was rankeun zero to four and all values summed to
provide an index of relative channel stability. eThigher the number the greater the instability:
sites with values greater than 20 exhibit consideranstability; stable sites generally rank 10 or
less. Intermediate values denote reaches of mtedanatability. However, rankings are not

weighted, thus a site ranked 20 is not twice asaies as a site ranked 10. The process of filling
out the form enables the final decision of ‘Staf€lbannel Evolution’



CHANNEL-STABILITRANKING SCHEME

River [Sreatifier
Date Time Crew Samples Taken
Pictures (circle) U/SD/S X-section Slope Pattern:  afdiering
Straight
1. Primary bed material Braided
Bedrock Boulder/Cobble Gravel Sand Silt Clay
0 1 2 3 4
2. Bed/bank protection
Yes No (with) 1 bank 2 banks
protected
0 1 2 3
3. Degree of incision (Relative elevation of "naffrlow water; floodplain/terrace @ 100%)
0-10% 11-25%  26-50% 51-75% 76-100%
4 3 2 1 0
4. Degree of constriction (Relative decrease rldank width from up to downstream)
0-10% 11-25%  26-50% 51-75% 76-100%
0 1 2 3 4
5. Stream bank erosion (Each bank)
None Fluvial Mass wasting (failures)
Left O 1 2
Right 0 1 2
6. Stream bank instability (Percent of each bailinfy)
0-10% 11-25%  26-50% 51-75% 76-100%
Left O 0.5 1 15 2
Right 0 0.5 1 15 2
7. Established riparian woody-vegetative coverctHaank)
0-10% 11-25%  26-50% 51-75% 76-100%
Left 2 15 1 0.5 0
Right 2 15 1 0.5 0
8. Occurrence of bank accretion (Percent of eactk lwith fluvial deposition)
0-10% 11-25%  26-50% 51-75% 76-100%
Left 2 15 1 0.5 0
Right 2 15 1 0.5 0
9. Stage of channel evolution
I Il 1 v Y \Y
0 1 2 4 3 15

Figure L.1 - Channel stability ranking scheme usedo conduct rapid geomorphic

assessments (RGA’s). The channel stability indeg the sum of the values obtained for the

nine criteria.



Characterizing Channel Geomorphology

1. Primary bed material
Bedrock The parent material that underlies all othaterial. In some
cases this becomes exposed at the surface. Bechndbe
recognized by appearing as large slabs of rocks p&mhich
may be covered by other surficial material.
Boulder/Cobble  All rocks greater than 64 mm medi@meter.

Gravel All particles with a median diameter betwédrD — 2.00 mm
Sand All Particles with a median diameter betwe®@ 2 0.63 mm
Silt Clay All fine particles with a median diamet#rless than 0.63 mm

2. Bed/bank protection

Yes Mark if the channel bed is artificially protedt such as with rip
rap or concrete.
No Mark if the channel bed is not artificially pected and is

composed of natural material.

1 bank protected Mark if one bank is artificiallopected, such as with rip rap or
concrete.

2 banks Mark if two banks are artificially protedte

3. Degree of incision (Relative elevation Of "normid low water; floodplain/terrace

@ 100%)
Calculated by measuring water depth at deepest poinss channel, divided by bank
height from bank top to bank base (where slopekisrembecome channel bed). This
ratio is given as a percentage and the appropraegory marked.

4. Degree of constriction (Relative decrease in tapank width from up to
downstream)
Often only found where obstructions or artificiabgection are present within the
channel. Taking the reach length into considerattbannel width at the upstream
and downstream parts of the reach are measurethamelative difference
calculated.

5. Stream bank erosion (Each bank)
The dominant form of bank erosion is marked sepirédr each bank, left and right,
facing in a downstream direction.
If the reach is a meandering reach, the banksiaveed in terms of ‘Inside, Outside’
as opposed to ‘Left, Right’ (appropriate for quass 5-8). Inside bank, being the
inner bank of the meander, if the stream bendadeft as you face downstream, this
would be the left bank. Outside bank, being theobank, on your right as you face
downstream in a stream meandering left.

None No erosion

Fluvial Fluvial processes, such as undercuttinthefoank toe, cause
erosion.

Mass Wasting Mass movement of large amounts ofnmhfeom the bank is the

method of bank erosion. Often characterized by, lstgep banks



with shear bank faces. Debris at the bank toe appednave
fallen from higher up in the bank face. Includegational slip
failures and block failures.

6. Stream bank instability (Percent of each bank fiéing)
If the bank exhibits mass wasting, mark percentddmnk with failures over the
length of the reach. If more than 50% failuresraegked, the dominant process is
mass wasting (see question 5).

7. Established riparian woody-vegetative cover (Edcbank)
Riparian woody-vegetative cover is the more permawmegetation that grows on the
stream banks, distinguished by its woody stem.,itfulsides trees and bushes but
does not include grasses. Grasses grow and diannith the summer and thus do
not provide any form of bank protection during weinmonths whilst permanent
vegetation does.

8. Occurrence of bank accretion (Percent of each b& with fluvial deposition)
The percentage of the reach length with fluvialagon of material (often sand,
also includes fines and gravels) is marked.

9. Stage of channel evolution
Stage of channel evolution are given by Simon anpg;11986 (see diagram below).
All of the above questions help lead to an answéis question. Refer bank to
previously answered questions for guidance. Se&eTator guidelines of what
features are often found with each stage of chagwaltion.

Total Score Total up the responses to the 9 questions.

Stages of Channel Evolution

The channel evolution framework set out by Simoa ldapp (1986) is used to assess the
stability of a channel reach (Figure L.2; Table)L.With stages of channel evolution tied to
discrete channel processes and not strictly toifspebannel shapes, they have been
successfully used to describe systematic channestagent processes over time and space in
diverse environments, subject to various disturbarstich as stream response to: channelization
in the Southeast US Coastal Plain (Simon, 1994¢awic eruptions in the Cascade Mountains
(Simon, 1999); and dams in Tuscany, Italy (Rinaldil Simon, 1998). Because the stages of
channel evolution represent shifts in dominant deaprocesses, they are systematically related
to suspended-sediment and bed-material dischang®X$1989a; Kuhnle and Simon, 2000),
fish-community structure, rates of channel wider({@gnon and Hupp, 1992), and the density
and distribution of woody-riparian vegetation (Hupp92).



Stage IV. Degradation and
Stage Il. Constructed Stage Ill. Degradation Widening
h<h¢ h<h¢ h>h¢

terrace

W | T
S+ | |

slumped material

. ) Stage V. Aggradation and Widening Stage VI. Quasi Equilibrium
he = critical bank height h>he h<h¢

= direction of bank or
bed movement

ace

bank
h
I_ A/ba.nkf.ul.l ™

slumped
material

aggraded material \aggraded material

Figure L.2 - Six stages of channel evolution fromifion and Hupp (1986) and Simon
(1989b) identifying Stages | and VI as “referencetonditions for given Ecoregions

Table L.3 — Summary of conditions to be expected &ach stage of channel evolution.

Stage Descriptive Summary

I Pre-modified — Stable bank conditions, no mass wasting, snial, angle bank slopes.
Established woody vegetation, convex upper barnkcamcave lower bank.

Il Constructed— Artificial reshaping of existing banks. Vegetatioften removed, banks
steepened, heightened and made linear.

[ Degradation— Lowering of channel bed and consequent increddeank heights. Incision
without widening. Bank toe material removed causingncrease in bank angle.

v Threshold— Degradation and basal erosion. Incision andvacthannel widening. Mass
wasting from banks and excessive undercutting. ibgaand fallen vegetation. Vertical face
may be present.

\% Aggradation— Deposition of material on bed, often sand. Widgrof channel through bank
retreat; no incision. Concave bank profile. Filedtenial re-worked and deposited. May see
floodplain terraces. Channel follows a meanderimgrse.

\ Restabilization- Reduction in bank heights, aggradation of thenclel bed. Deposition on the
upper bank therefore visibly buried vegetation. @onshape. May see floodplain terraces.

An advantage of a process-based channel-evolutiense is that Stages | and VI represent true
“reference” conditions. In some cases, such #isarMidwestern United States where land
clearing activities near the turn of thé20entury caused massive changes in rainfall-runoff
relations and land use, channels are unlikely¢over to Stage |, pre-modified conditions.
Stage VI, a re-stabilized condition, is a much niik&ly target under present regional land use
and altered hydrologic regimes (Simon and Rin&dQ0) and can be used as a “reference”
condition. Stage VI streams can be characterizead‘@hannel-within-a-channel’, where the
previous floodplain surface is less frequently idated and can be described as a terrace. This
morphology is typical of recovering and re-stal@itizstream systems following incision. In
pristine areas, where disturbances have not octorrehere they are far less severe, Stage |
conditions can be appropriate as a reference.

Unfortunately it is not uncommon that suspendedrsedt sampling was carried out over twenty
years ago. It may also be the case that the sfagennel evolution relevant to a given site



now, was not relevant at the time of suspendedysadi sampling. As we cannot readily create
a rating equation to fit the current stability ofigen site, plotting certain stream morphology
characteristics against a range of dischargestowercan help us to establish the stability of the
channel at the time of suspended-sediment sampling
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Appendix D
US EPA Region 8 Public Notice Review and Comments



EPA REGION VIII TMDL REVIEW

TMDL Document Info:

Document Name: Fecal Coliform Bacteria TMDL for theWintering River
in McHenry and McLean Counties, North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: August 20, 2009

Review Date: September 22, 2009

Reviewer: Vern Berry, EPA

Rough Draft / Public Notice / | Public Notice Draft

Final?

Notes:

Reviewers Final Recommendation(s) to EPA Administréused for final review oniy
[ ] Approve
[ ] Partial Approval
[ ] Disapprove
[ ] Insufficient Information
Approval Notes to Administrator:

This document provides a standard format for EPgiéte8 to provide comments to state TMDL
programs on TMDL documents submitted to EPA fdnesiformal or informal review. All TMDL

documents are evaluated against the minimum sulimissquirements and TMDL elements identified in

the following 8 sections:

1. Problem Description
1.1. TMDL Document Submittal Letter
1.2. Identification of the Waterbody, Impairments, artiddy Boundaries
1.3. Water Quality Standards
2. Water Quality Target
3. Pollutant Source Analysis
4. TMDL Technical Analysis
4.1. Data Set Description
4.2. Waste Load Allocations (WLA)
4.3. Load Allocations (LA)
4.4. Margin of Safety (MOS)
4.5. Seasonality and variations in assimilative capacity
Public Participation
Monitoring Strategy
Restoration Strategy
Daily Loading Expression

©No O

Under Section 303(d) of the Clean Water Act, waidibs that are not attaining one or more water

quality standard (WQS) are considered “impaired/hen the cause of the impairment is determined to

be a pollutant, a TMDL analysis is required to assbe appropriate maximum allowable pollutant

loading rate. A TMDL document consists of a techhanalysis conducted to: (1) assess the maximum

pollutant loading rate that a waterbody is ablagsimilate while maintaining water quality standard
and (2) allocate that assimilative capacity amdmgkinown sources of that pollutark well written



TMDL document will describe a path forward that nieeyused by those who implement the TMDL
recommendations to attain and maintain WQS.

Each of the following eight sections describesfétotors that EPA Region 8 staff considers when
reviewing TMDL documents. Also included in eachtgm is a list of EPA’S minimum submission
requirements relative to that section, a brief samynof the EPA reviewer’s findings, and the reviewe
comments and/or suggestions. Use of the verb "nmugihe minimum submission requirements denotes
information that is required to be submitted beedtiselates to elements of the TMDL required by th
CWA and by regulation. Use of the term “should”dyeldenotes information that is generally necessary
for EPA to determine if a submitted TMDL is apprbia

This review template is intended to ensure compébanith the Clean Water Act and that the reviewed
documents are technically sound and the conclusimgechnically defensible.

1. Problem Description

A TMDL document needs to provide a clear explamatibthe problem it is intended to address.
Included in that description should be a definifpagtrayal of the physical boundaries to which the
TMDL applies, as well as a clear description ofithpairments that the TMDL intends to address and
the associated pollutant(s) causing those impaitsnéihile the existence of one or more impairment
and stressor may be known, it is important thairaprehensive evaluation of the water quality be
conducted prior to development of the TMDL to eestivat all water quality problems and associated
stressors are identified. Typically, this stepasducted prior to the 303(d) listing of a waterpod
through the monitoring and assessment program.dé&hkignated uses and water quality criteria for the
waterbody should be examined against availabletdgteovide an evaluation of the water quality
relative to all applicable water quality standartfsas part of this exercise, additional WQS peats are
discovered and additional stressor pollutantsdestified, consideration should be given to corentty
evaluating TMDLs for those additional pollutant§it is determined that insufficient data is awadile to
make such an evaluation, this should be notedamMDL document.

1.1 TMDL Document Submittal Letter

When a TMDL document is submitted to EPA requestimgal comments or a final review and
approval, the submittal package should includdtarl@entifying the document being submitted amel t
purpose of the submission.

Minimum Submission Requirements.

X A TMDL submittal letter should be included with &aEMDL document submitted to EPA requesting a fdrma
review.

XI The submittal letter should specify whether the TiMibcument is being submitted for initial reviewdan
comments, public review and comments, or finaleevand approval.

[0 Each TMDL document submitted to EPA for final revieand approval should be accompanied by a submittal
letter that explicitly states that the submittahifnal TMDL submitted under Section 303(d) of tbiean Water
Act for EPA review and approval. This clearly edities the State's/Tribe's intent to submit, and'EButy to
review, the TMDL under the statufEhe submittal letter should contain such identifyinformation as the
name and location of the waterbody and the polt(gaf concern, which matches similar identifying
information in the TMDL document for which a reviésvbeing requested.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information



SUMMARY : The public notice draft Wintering River fecal colih TMDL was submitted to EPA for
review during the public notice period via an enfi@m Mike Ell, NDDoH on August 20, 2009. The
email included the draft TMDL document and a puhlitice announcement requesting review and
comment.

COMMENTS: None

1.2 Identification of the Waterbody, Impairments, and Study Boundaries

The TMDL document should provide an unambiguousgitiietion of the waterbody to which the TMDL
is intended to apply and the impairments the TMBIntended to address. The document should also
clearly delineate the physical boundaries of theevdy and the geographical extent of the watershe
area studied. Any additional information needetiddhe TMDL document back to a current 303(d)
listing should also be included.

Minimum Submission Requirements:

X The TMDL document should clearly identify the ptéint and waterbody segment(s) for which the TMDL is
being established. If the TMDL document is subexitto fulfill a TMDL development requirement for a
waterbody on the state’s current EPA approved 30& the TMDL document submittal should clearly
identify the waterbody and associated impairmemtgshey appear on the State's/Tribe's current &iptoved
303(d) list, including a full waterbody descripti@ssessment unit/waterbody ID, and the prioritkirzg of the
waterbody. This information is necessary to enthaethe administrative record and the nationaDILM
tracking database properly link the TMDL documentite 303(d) listed waterbody and impairment(s).

X One or more maps should be included in the TMDLudoent showing the general location of the waterbody
and, to the maximum extent practical, any othetufes necessary and/or relevant to the understadithe
TMDL analysis, including but not limited to: wateesd boundaries, locations of major pollutant sosirogajor
tributaries included in the analysis, location afrpling points, location of discharge gauges, lase patterns,
and the location of nearby waterbodies used toigeosurrogate information or reference conditio@$ear and
concise descriptions of all key features and tredationship to the waterbody and water qualityadsdtould be
provided for all key and/or relevant features regtresented on the map

[1 If information is available, the waterbody segmiemivhich the TMDL applies should be identified/geo-
referenced using the National Hydrography DatdaselX). If the boundaries of the TMDL do not corresgd
to the Waterbody ID(s) (WBID), Entity ID informaticor reach code (RCH_Code) information should be
provided. If NHD data is not available for the esiody, an alternative geographical referencingesyshat
unambiguously identifies the physical boundariestich the TMDL applies may be substituted.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Wintering River its tributaries are a strearstegn located in McHenry and McLean
Counties, in north central North Dakota. The Wiimig River is part of the larger Souris (MolsRiver
basin in the Lower Souris sub-basin (HUC 0901003)e Wintering River and tributary segments flow
approximately 207.8 miles, with a total drainagesanof 555,520 acres. There is one 303(d) listed
segment of the Wintering River covered by this TM@dcument: 1) Wintering River, including all
tributaries, located in SW McHenry and NE McLearu@mes \D-10160004-035-S_Q0 The segment is
listed as high priority for TMDL development.

The designated use for the listed segment of theaAfing River and its tributaries is based on thes€
Il stream classification in the ND water qualitasdards (NDCC 33-15-02.1-09). The segment was

! Recent local legislation passed that determinatittte river shall be called the Mouse River oridghtifiable
signs. It is still known as the Souris River inn@da and to many State and Federal agencies.



included on the ND 2008 303(d) list for fecal cotihh bacteria which is impairing primary contact
recreation uses.

COMMENTS: None.

1.3  Water Quality Standards

TMDL documents should provide a complete descniptibthe water quality standards for the
waterbodies addressed, including a listing of tagighated uses and an indication of whether the arge
being met, not being met, or not assessed. Ibmdated use was not assessed as part of the TMDL
analysis (or not otherwise recently assessedjjdbements should provide a reason for the lack of
assessment (e.g., sufficient data was not avaihitgs time to assess whether or not this detegnase
was being met).

Water quality criteria (WQC) are established asmponent of water quality standard at levels
considered necessary to protect the designatedaasemed to that waterbody. WQC identify
guantifiable targets and/or qualitative water gyaipals which, if attained and maintained, areridied

to ensure that the designated uses for the watgidredprotected. TMDLSs result in maintaining and
attaining water quality standards by determinirgdppropriate maximum pollutant loading rate totmee
water quality criteria, either directly, or througlsurrogate measurable target. The TMDL document
should include a description of all applicable wafeality criteria for the impaired designated uaed
address whether or not the criteria are beingregthinot attained, or not evaluated as part ohtiadysis.

If the criteria were not evaluated as part of thalgsis, a reason should be cited ( e.g. insufitailata
were available to determine if this water qualitigerion is being attained).

Minimum Submission Requirements:

I The TMDL must include a description of the applieaBtate/Tribal water quality standard, includihg t
designated use(s) of the waterbody, the applicalneeric or narrative water quality criterion, ahé anti-
degradation policy. (40 C.F.R. §130.7(c)(1)).

XI The purpose of a TMDL analysis is to determineasgimilative capacity of the waterbody that coroes}s to
the existing water quality standards for that waaely, and to allocate that assimilative capacityveen the
significant sources. Therefore, all TMDL documemigst be written to meet the existing water quality
standardgor that waterbody (CWA 8303(d)(1)(C)).

Note: In some circumstances, the load reductionsrdened to be necessary by the TMDL analysis mayep
to be infeasible and may possibly indicate thatekisting water quality standards and/or assessment
methodologies may be erroneous. However, the TMD4t still be determined based on existing watetityu
standards. Adjustments to water quality standand/or assessment methodologies may be evaluated
separately, from the TMDL.

XI The TMDL document should describe the relationglgpween the pollutant of concern and the wateriyual
standard the pollutant load is intended to mediis information is necessary for EPA to evaluatethbr or
not attainment of the prescribed pollutant loadiwgkresult in attainment of the water quality stiard in
guestion.

X If a standard includes multiple criteria for thdlp@nt of concern, the document should demonsttattthe
TMDL value will result in attainment of all relatedliteria for the pollutant. For example, both tecand
chronic values (if present in the WQS) should baressed in the document, including consideration of
magnitude, frequency and duration requirements.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information



SUMMARY : The Wintering River segment addressed by this TMimpaired based on fecal coliform
concentrations for primary contact recreationakus&/intering River and its tributaries are Cldss |
streams that must be protected for agriculturaliaddstrial uses. Class Ill streams generally Hawe

flow and prolonged dry periods and hence secontamjact recreational uses and standards are applied
Numeric criteria for fecal coliforms in Class Ilr@ams have been established and are presentasl in t
excerpted Table 7 shown below. Discussion of audit applicable water quality standards for
Wintering River can be found on pages 11 and 1aefTMDL.

Table 7. North Dakota Fecal Coliform Bacteria Standards for Class ITT Streams.
Water Quality Standard

Parameter Geometric Mean! Maximum’
Fecgiti}iimm 200 CFU/100 mL 400 CFU/100 mL

 Expressed as a geometric mean of representative samples collected during any consecurive 30-day period.
-

~ Yo more than 10 percent of samples collected during any consecutive 30-day period shall individually exceed the standard.

COMMENTS: None.

2. Water Quality Targets

TMDL analyses establish numeric targets that aeel tis determine whether water quality standards are
being achieved. Quantified water quality targetermpoints should be provided to evaluate eatddlis
pollutant/water body combination addressed by T, and should represent achievement of
applicable water quality standards and supporssbeated beneficial uses. For pollutants with eicn
water quality standards, the numeric criteria ameegally used as the water quality target. Foupsoits
with narrative standards, the narrative standaodlshbe translated into a measurable value. At a
minimum, one target is required for each pollutaatér body combination. It is generally desirable,
however, to include several targets that represemrievement of the standard and support of beaéfici
uses (e.g., for a sediment impairment issue it b@agppropriate to include a variety of targets
representing water column sediment such as TSSdaelness, stream morphology, up-slope conditions
and a measure of biota).

Minimum Submission Requirements:

X The TMDL should identify a numeric water qualitydat(s) for each waterbody pollutant combinatidie
TMDL target is a quantitative value used to measuhiether or not the applicable water quality staddsa
attained.

Generally, the pollutant of concern and the numeriter quality target are, respectively, the cheahzausing
the impairment and the numeric criteria for thateafical (e.g., chromium) contained in the water dyal
standard. Occasionally, the pollutant of concesifferent from the parameter that is the subfgdhe
numeric water quality target (e.g., when the palhitof concern is phosphorus and the numeric watdity
target is expressed as a numerical dissolved oxggtarion). In such cases, the TMDL should expldie
linkage between the pollutant(s) of concern, anutess the quantitative relationship between the TN#Dget
and pollutant of concern. In all cases, TMDL taymust represent the attainment of current wateity
standards.

[0 When a numeric TMDL target is established to ensheeattainment of a narrative water quality ciiter the
numeric target, the methodology used to deterntiaentimeric target, and the link between the pattuté
concern and the narrative water quality criteribawdd all be described in the TMDL document. Any
additional information supporting the numeric targed linkage should also be included in the doaitme



Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The water quality target for this TMDL is basedtha numeric water quality standards for
fecal coliform bacteria based on the primary cantacreational beneficial use for Wintering Riveda
its tributaries. The target for the Wintering Rigegment included in the TMDL document is the feca
coliform standard expressed as the 30-day geonra&an of 200 CFU/100 mL during the recreation
season from May 1 to September 30. While the stahid intended to be expressed as the 30-day
geometric mean, the target was used to comparaltes from single grab samples. This ensuregshkat
reductions necessary to achieve the target willrb&ective of both the acute (single sample vaduns)
chronic (geometric mean of 5 samples) standards.

COMMENTS: None.

3. Pollutant Source Analysis

A TMDL analysis is conducted when a pollutant léeénown or suspected to be exceeding the loading
capacity of the waterbody. Logically then, a TMBhalysis should consider all sources of the pailuta
of concern in some manner. The detail provideitiénsource assessment step drives the rigor of the
pollutant load allocation. In other words, it islppossible to specifically allocate quantifiabdads or
load reductions to each significant source (or @gategory) when the relative load contributiamfr
each source has been estimated. Therefore, theegmlload from each significant source (or source
category) should be identified and quantified ® teximum practical extent. This may be
accomplished using site-specific monitoring datadeling, or application of other assessment
techniques. If insufficient time or resources available to accomplish this step, a phased/adaptiv
management approach may be appropriate. The apsbauld be clearly defined in the document.

Minimum Submission Requirements:

X The TMDL should include an identification of allteatially significant point and nonpoint sourcesuf
pollutant of concern, including the geographicahltion of the source(s) and the quantity of thelilog, e.g.,
Ibs/per day. This information is necessary for BB A&valuate the WLA, LA and MOS components of the
TMDL.

XI The level of detail provided in the source assesssieould be commensurate with the nature of thenshed
and the nature of the pollutant being studied. Wlitds possible to separate natural backgroumchfnonpoint
sources, the TMDL should include a descriptionathithe natural background loads and the nonpountce
loads.

X Natural background loads should not be assumed thebdifference between the sum of known and dfiecht
anthropogenic sources and the existingitu loads (e.g. measured in stream) unless it careb@ustrated that
all significant anthropogenic sources of the palfitof concern have been identified, characteriaad,
properly quantified.

X The sampling data relied upon to discover, charaeieand quantify the pollutant sources shoulihbkided
in the document (e.g. a data appendix) along witbsription of how the data were analyzed to dtar&e
and quantify the pollutant sources. A discussiothefknown deficiencies and/or gaps in the dataseéttheir
potential implications should also be included.

Recommendation:
[0 Approve [X Partial Approval[] Disapprove[] Insufficient Information



SUMMARY : The TMDL document, Tables 4 and 5, include the lsedoreakdown in the watershed.
Approximately 43 percent of the landuse in the waiited was cropland under active cultivation, 41
percent was pasture/rangeland and the remaindewatas, roads or low density development.

The following nonpoint sources were found to beghmary sources for fecal coliform bacteria in the
watershed:

*  Runoff of manure from cropland and pastureland;

*  Runoff of manure from unpermitted animal feedingea,

» Direct deposit of manure into Wintering River byaging livestock; and

» Background levels associated with wildlife.

There are no municipal wastewater treatment pleschdrges in the watershed. Towns that are lo¢ated
the watershed (e.g., Balfour, Drake, and Karlsraltig)tilize septic systems for their domestic veast
There are two permitted animal feeding operati@dJs) in the watershed. However, these permits
require no discharge so they are not considerenifisignt point sources in the TMDL document.

COMMENTS : The report states that data were collected arakleeations in the watershed and the
report also states that the water quality assedswasused to determine that the above bulletectesu
are the primary contributors of fecal coliformdiie watershed. As information regarding source
identification efforts is not provided, it is ndear how these sources were found to be the major
contributors. Additional information regarding hitwvas determined that these are the primary ssurc
of fecal coliforms in the watershed would be helpfu

The potential pathogen contributions from sept&teys should be considered and explained in the
document. If the towns in the watershed do noehaantralized wastewater collection systems, then
septic systems can be potential contributors. Adsgart of the implementation plan for this TMive
recommend that the permitted point sources (he.two permitted AFOSs) in the watershed be insjgecte
to ensure that they are being operated in com@@ianth their permit conditions, and to verify thilaey
aren't significant fecal coliform sources.

4. TMDL Technical Analysis

TMDL determinations should be supported by a robdasa set and an appropriate level of technical
analysis This applies t@ll of the components of a TMDL document. It is Wtainportant that the
technical basis foall conclusions be articulated in a manner that igyeasderstandable and readily
apparent to the reader.

A TMDL analysis determines the maximum pollutargtding rate that may be allowed to a waterbody
without violating water quality standards. The TMBnalysis should demonstrate an understanding of
the relationship between the rate of pollutant logdéhto the waterbody and the resultant waterigual
impacts. This stresses response relationship between the pollutant apaimment and between the
selected targets, sources, TMDLs, and load allocatheeds to be clearly articulated and suppostethb
appropriate level of technical analysis. Everpefghould be made to be as detailed as possidetoa
base all conclusions on the best available scieqtifnciples.

The pollutant loading allocation is at the hearthef TMDL analysis. TMDLs apportion responsibility
for taking actions by allocating the available askitive capacity among the various point, nonpaanid
natural pollutant sources. Allocations may be exped in a variety of ways, such as by individual
discharger, by tributary watershed, by source rd lase category, by land parcel, or other apprtgpria
scale or division of responsibility.



The pollutant loading allocation that will resuitachievement of the water quality target is exg@dsn
the form of the standard TMDL equation:

TMDL =) LAs+ ) WLAs+ MOS

Where:

TMDL = Total Pollutant Loading Capacity of the wdiedy
LAs = Pollutant Load Allocations

WLAs = Pollutant Wasteload Allocations

MOS = The portion of the Load Capacity allocaiethe Margin of safety.

Minimum Submission Requirements:

X A TMDL must identify the loading capacity of a weiedy for the applicable pollutant, taking into
consideration temporal variations in that capactiERA regulations define loading capacity as tleatgst
amount of a pollutant that a water can receive auitlviolating water quality standards (40 C.F.R3@2(f)).

XI The total loading capacity of the waterbody shdaddtlearly demonstrated to equate back to the taoliload
allocations through a balanced TMDL equation. nstances where numerous LA, WLA and seasonal TMDL
capacities make expression in the form of an eqouatimbersome, a table may be substituted as biigsaa
clear that the total TMDL capacity equates to tine ®f the allocations.

[1 The TMDL document should describe the methodolagy/tachnical analysis used to establish and quyatief
cause-and-effect relationship between the numarget and the identified pollutant sources. In masiances,
this method will be a water quality model.

X Itis necessary for EPA staff to be aware of arspasptions used in the technical analysis to undegsand
evaluate the methodology used to derive the TMDuevand associated loading allocations. Theretoee,
TMDL document should contain a description of amportant assumptions (including the basis for those
assumptions) made in developing the TMDL, includug not limited to:

(1) the spatial extent of the watershed in which theaimed waterbody is located and the spatial exiént
the TMDL technical analysis;

(2) the distribution of land use in the watershed (audpan, forested, agriculture);

(3) a presentation of relevant information affecting tharacterization of the pollutant of concern isd
allocation to sources such as population charatiesj wildlife resources, industrial activitieg et;

(4) present and future growth trends, if taken intosideration in determining the TMDL and preparing
the TMDL document (e.g., the TMDL could include thesign capacity of an existing or planned
wastewater treatment facility);

(5) an explanation and analytical basis for expresgiagr MDL through surrogate measures, if
applicable. Surrogate measures are parametersasywdrcent fines and turbidity for sediment
impairments; chlorophyt and phosphorus loadings for excess algae; lerfgtharian buffer; or
number of acres of best management practices.

X The TMDL document should contain documentation sujipg the TMDL analysis, including an inventory of
the data set used, a description of the methodalsgy to analyze the data, a discussion of streragtth
weaknesses in the analytical process, and thetsdsain any water quality modeling used. This infiation is
necessary for EPA to review the loading capacitgmheination, and the associated load, wasteloatipargin
of safety allocations.

XI TMDLs must take critical conditions (e.g., steaowf] loading, and water quality parameters, seaggnal
etc...) into account as part of the analysis of Ingdiapacity (40 C.F.R. 8130.7(c)(1) ). TMDLs shodédine
applicable critical conditions and describe therapph used to determine both point and nonpointcgou
loadings under such critical conditions. In patacuthe document should discuss the approachtosed
compute and allocate nonpoint source loadings, meteorological conditions and land use distrifuti

] Where both nonpoint sources and NPDES permittedt gources are included in the TMDL loading allamat
and attainment of the TMDL target depends on rédanstin the nonpoint source loads, the TMDL documen



must include a demonstration that nonpoint sowadihg reductions needed to implement the loadations
are actually practicable [40 CFR 130.2(i) and 12@&.

Recommendation:
[0 Approve [X Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The technical analysis should describe the causefiect relationship between the
identified pollutant sources, the numeric targats] achievement of water quality standards. Itukho
also include a description of the analytical preessused, results from water quality modeling,
assumptions and other pertinent information. Huohrical analysis for the Wintering River watershed
TMDL describes how the fecal coliform loads wereivdet in order to meet the applicable water quality
standards for the 303(d) impaired stream segment.

The TMDL loads and loading capacities were deriwsithg the load duration curve (LDC) approach. To
better correlate the relationship between the ottuof concern and the hydrology of the SectioB(8D
listed waterbody, a LDC was developed for Winteifitiger monitoring site 384107. The LDC was
derived using the 200 CFU/100 mL TMDL target (istate water quality standard), the daily flow relco
obtained for the site, and the observed fecalmutifdata collected from the water quality monitgrin
station (see Figure 8 of the TMDL document) frod&@nd 2007.

Mean daily flows for the period January 1996 thitoilgecember 2007 were obtained from the USGS
gauge site (05120500). This mean daily flow resgad used in flow duration curve development, and i
the development of the load duration curve forithgaired segment of the Wintering River.

The load duration curve plots the allowable feddifarm load (using the 200 CFU/100 mL standard)
across the three flow regimes. Single grab safegl coliform concentrations were converted talka
by multiplying by flow and a conversion factor tmduce CFU/day values. Each value was plotted
individually on the load duration curve. ValueBife above the curve indicate exceedance of thddLM
at that flow value while values falling below theree indicate attainment of the TMDL at that flow.

To estimate the required percent reductions initmpdeeded to achieve the TMDL, a linear regression
line through the fecal coliform load data above TMDL curve in each flow regime was plotted. The
required percent reductions needed under the flaweegimes were determined using the linear
regression line.

The LDCs represent a flow-variable TMDL targetsoasrthe flow regimes shown in the TMDL
document. For the Wintering River segment covénethe TMDL document, the LDC is a dynamic
expression of the allowable load for any givenyd#dw. Loading capacities were derived from this
approach the watershed at each flow regime. Tdllehows the loading capacity loads (or TMDL
loads) for the listed segment of the Wintering Riaed its tributaries.

COMMENTS: It is not clear why 3 flow zones were used in tf¥ds for these TMDLs. Page 14 of the
document explainsow the flow regimes were defined for each site, lmiexplanation is given foxvhy 3
zones were used. A brief explanation of why 3 flawes were used (e.g., based on the shape of the
curve, no flow at low end of curve, etc) shoulddoieled to the document.

From the information provided on page 14 of thewtoent, it is not clear how the linear regressioe s
used in determining the required percent reductimesled for LDC. NDDoH is asked to clarify the
information and include a description as to howphecent reduction calculation is made using theal
regression line.



4.1 Data Set Description

TMDL documents should include a thorough descniptiad summary of all available water quality data
that are relevant tthe water qualityassessment and TMDL analysis. An inventory ofdduia used for

the TMDL analysis should be provided to documenntflie record, the data used in decision making.
This also provides the reader with the opportutdtiyndependently review the data. The TMDL analysi
should make use of all readily available data lierwaterbody under analysis unless the TMDL writer
determines that the data are not relevant or apiptep For relevant data that were known but tegbc

an explanation of why the data were not utilizeousth be provided (e.g., samples exceeded holding
times, data collected prior to a specific date wereconsidered timely, etc...).

Minimum Submission Requirements:

Xl TMDL documents should include a thorough descripiad summary of all available water quality datst t
are relevant to the water quality assessment anDLT &halysis such that the water quality impairmets
clearly defined and linked to the impaired beneaficises and appropriate water quality criteria.

X The TMDL document submitted should be accompaniethé data set utilized during the TMDL analydi.
possible, it is preferred that the data set beigealin an electronic format and referenced indbeument. If
electronic submission of the data is not possibke data set may be included as an appendix tdatement.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Wintering River TMDL data description and sumyrare included tables throughout
the document and in the data tables in AppendixdB. The recent water quality monitoring was
conducted over the period from 2006 to 2007. Tata det also includes the 11 years of flow record o
the Wintering River from the USGS gauging site @3300). The flow data was used to develop a load
duration curve for the Wintering River.

COMMENTS: None.

4.2  Waste Load Allocations (WLA):

Waste Load Allocations represent point source peafiuloads to the waterbody. Point source loa€s ar
typically better understood and more easily moeicaind quantified than nonpoint source loads.
Whenever practical, each point source should bengavseparate waste load allocation. All NPDES
permitted dischargers that discharge the pollutader analysis directly to the waterbody should be
identified and given separate waste load allocati®he finalized WLAs are required to be incorpedat
into future NPDES permit renewals.

Minimum Submission Requirements:

X EPA regulations require that a TMDL include WLAs &l significant and/or NPDES permitted point steg
of the pollutant. TMDLs must identify the portioftbe loading capacity allocated to individual ¢ixig and/or
future point source(s) (40 C.F.R. §130.2(h), 40.R.B130.2(i)). In some cases, WLAs may cover ntloa@
one discharger, e.g., if the source is containghinva general permit. If no allocations are tanede to point
sources, then the TMDL should include a value ob Zer the WLA.

XI All NPDES permitted dischargers given WLA as pdrthe TMDL should be identified in the TMDL,
including the specific NPDES permit numbers, tlggiographical locations, and their associated waate
allocations.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information



SUMMARY : There are no municipal wastewater treatment faslitvith permitted fecal coliform
discharges in the watershed. There are two peundnhimal feeding operations in the watershed. The
permits require no discharge so they are not censitisignificant point sources in the TMDL document
Therefore, the WLA for this TMDL is zero.

COMMENTS: None.

4.3 Load Allocations (LA):

Load allocations include the nonpoint source, redt@nd background loads. These types of loads are
typically more difficult to quantify than point sae loads, and may include a significant degree of
uncertainty. Often it is necessary to group theads into larger categories and estimate the hopdites
based on limited monitoring data and/or modelirsyilts. The background load represents a composite
of all upstream pollutant loads into the waterbottyaddition to the upstream nonpoint and upstream
natural load, the background load often includestrnepm point source loads that are not given specif
waste load allocations in this particular TMDL ays#$. In instances where nonpoint source loadabesr
are particularly difficult to quantify, a performasbased allocation approach, in which a detailed
monitoring plan and adaptive management strateggiaployed for the application of BMPs, may be
appropriate.

Minimum Submission Requirements:

XI EPA regulations require that TMDL expressions idellLAs which identify the portion of the loadingoaeity
attributed to nonpoint sources and to natural bamkgd. Load allocations may range from reasonattyiate
estimates to gross allotments (40 C.F.R. §130.2(g)rd allocations may be included for both erigtand
future nonpoint source loads. Where possible, ltations should be described separately farraht
background and nonpoint sources.

X Load allocations assigned to natural backgrounddadould not be assumed to be the difference kettie
sum of known and quantified anthropogenic souroelsthe existingn situloads (e.g., measured in stream)
unless it can be demonstrated that all signifieanthropogenic sources of the pollutant of concenretbeen

identified and given proper load or waste loadcatmns

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The TMDL document, Tables 4 and 5, include the lmedbreakdown in the watershed.
Approximately 43 percent of the landuse in the waiited was cropland under active cultivation, 41
percent was pasture/rangeland and the remaindewatas, roads or low density development. Thetpoin
sources are considered negligible sources of tatdibrm loading. Therefore, the entire TMDL haeein
allocated to nonpoint sources as a load alloc#tiéy). Source specific data are limited so an aggte

LA is assigned to nonpoint sources with a rankihgnportant contributors under various flow regimes
provided as seen in the following excerpted table.



Table 8. Nonpoint Sources of Pollution and Their Potential to Pollute at a Given
Flow Regime.

Flow Regime

N int Source:
Sl e High Flow Medium Flow Low Flow

Riparan Area Grazing (Livestock) I II II
Animal Feeding Operations E M L
Manure Application to Crop and F M T.

Range Land

Intensive 1pland Grazmg (Tavastock) F M T.

Wore: Potennal importance of nonpoint source area to contnbute fecal coliform bacteria loads under a given flow
regime.  (H: High; M: Medmm; L: Low)

COMMENTS: None.

4.4  Margin of Safety (MOS):

Natural systems are inherently complex. Any matherakrelationship used to quantify the stressor
response relationship between pollutant loadingsranhd the resultant water quality impacts, noenatt
how rigorous, will include some level of uncertgiand error. To compensate for this uncertainty an
ensure water quality standards will be attainadaggin of safety is required as a component of each
TMDL. The MOS may take the form of a explicit loallbcation (e.g., 10 Ibs/day), or may be implicitl
built into the TMDL analysis through the use of servative assumptions and values for the various
factors that determine the TMDL pollutant loadwater quality effect relationship. Whether explar
implicit, the MOS should be supported by an appeterievel of discussion that addresses the level o
uncertainty in the various components of the TMBthhical analysis, the assumptions used in that
analysis, and the relative effect of those asswmpton the final TMDL. The discussion should
demonstrate that the MOS used is sufficient to enthat the water quality standards would be athih
the TMDL pollutant loading rates are met. In casbere there is substantial uncertainty regardieg t
linkage between the proposed allocations and aehient of water quality standards, it may be necgssa
to employ a phased or adaptive management app(eachestablish a monitoring plan to determine if
the proposed allocations are, in fact, leadindnéodesired water quality improvements).

Minimum Submission Requirements:

XI TMDLs must include a margin of safety (MOS) to amcofor any lack of knowledge concerning the
relationship between load and wasteload allocatamswater quality (CWA 8303(d)(1)(C), 40 C.F.R.
8130.7(c)(1) ). EPA's 1991 TMDL Guidance expldimst the MOS may be implicit (i.e., incorporatetbithe
TMDL through conservative assumptions in the ans)yar explicit (i.e., expressed in the TMDL asdo®ys
set aside for the MOS).

[ If the MOS is implicit the conservative assumptions in the analysisaitetunt for the MOS should be
identified and described. The document should disethy the assumptions are considered conservative
and the effect of the assumption on the final TMillue determined.

X If the MOS is explicit the loading set aside for the MOS should be ifledt The document should
discuss how the explicit MOS chosen is relatedhéouncertainty and/or potential error in the linkag
analysis between the WQS, the TMDL target, andiftd®L loading rate.




[ If, rather than an explicit or implicit MOS, the TMDelies upon a phased approactdeal with large
and/or unquantifiable uncertainties in the linkagalysis, the document should include a descripifahe
planned phases for the TMDL as well as a monitoplag and adaptive management strategy.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Wintering River TMDL includes an explicit MOSrfthe listed segment derived by
calculating 10 percent of the loading capacity.e €xplicit MOS for the listed segment of the Wiirigr
River watershed are included in Table 10.

COMMENTS: None.

4.5  Seasonality and variations in assimilative cagdy:

The TMDL relationship is a factor of both the loaglirate of the pollutant to the waterbody and the
amount of pollutant the waterbody can assimilatk titl attain water quality standards. Water gyal
standards often vary based on seasonal considesaticherefore, it is appropriate that the TMDL
analysis consider seasonal variations, such asattitow periods (high flow, low flow), when
establishing TMDLs, targets, and allocations.

Minimum Submission Requirements:

X The statute and regulations require that a TMDlestablished with consideration of seasonal variatid he
TMDL must describe the method chosen for includiegsonal variability as a factor. (CWA 8303(d)()4D
C.F.R. 8130.7(c)(1) ).

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : By using the load duration curve approach to dgvéie TMDL allocations, seasonal
variability in fecal coliform loads are taken irdocount. Highest steam flows typically occur dgiiate
spring, and the lowest stream flows occur durirgwimter months. Also, the TMDL is seasonal since
the fecal coliform criteria are in effect from Mayto September 30, therefore the TMDLSs are only
applicable during that period.

COMMENTS: None.

5. Public Participation

EPA regulations require that the establishmentMDLs be conducted in a process open to the public,
and that the public be afforded an opportunityddipipate. To meaningfully participate in the TMD
process it is necessary that stakeholders, indudi@mbers of the general public, be able to unaledst
the problem and the proposed solution. TMDL doaumshould include language that explains the
issues to the general public in understandablesteamwell as provides additional detailed technica
information for the scientific community. Notifitans or solicitations for comments regarding the
TMDL should be made available to the general puklidely circulated, and clearly identify the pratiu
as a TMDL and the fact that it will be submittedBBA for review. When the final TMDL is submitted
to EPA for approval, a copy of the comments reaklwethe state and the state responses to those
comments should be included with the document.



Minimum Submission Requirements:
X The TMDL must include a description of the publarticipation process used during the development of

the TMDL (40 C.F.R. §130.7(c)(1)(ii} )

[0 TMDLs submitted to EPA for review and approval sldanclude a summary of significant comments ara th
State's/Tribe's responses to those comments.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY . The TMDL document includes a summary of the pupdidicipation process that has
occurred. It describes the opportunities the jpuidid to be involved in the TMDL development preces
Copies of the draft TMDL document were mailed eikeholders in the watershed during public
comment. Also, the draft TMDL document was posiedNDoDH’s Water Quality Division website,
and a public notice for comment was published io hewspapers.

COMMENTS: None.

6. Monitoring Strategy

TMDLs may have significant uncertainty associatédithwhe selection of appropriate numeric targets an
estimates of source loadings and assimilative ¢gpaln these cases, a phased TMDL approach may be
necessary. For Phased TMDLs, it is EPA’s expemtdtiat a monitoring plan will be included as a
component of the TMDL document to articulate theangeby which the TMDL will be evaluated in the
field, and to provide for future supplemental d#état will address any uncertainties that may extstn

the document is prepared.

Minimum Submission Requirements:

X When a TMDL involves both NPDES permitted pointre®gs) and nonpoint source(s) allocations, and
attainment of the TMDL target depends on reductiarthe nonpoint source loads, the TMDL document
should include a monitoring plan that describesatihditional data to be collected to determine éf litad
reductions provided for in the TMDL are occurring.

XI Under certain circumstances, a phased TMDL appro@shbe utilized when limited existing data aréec|
upon to develop a TMDL, and the State believesttimtise of additional data or data based on betttical
techniques would likely increase the accuracy efiMDL load calculation and merit development segond
phase TMDL. EPA recommends that a phased TMDL ehectt or its implementation plan include a
monitoring plan and a scheduled timeframe for iievi®f the TMDL. These elements would not be arinstc
part of the TMDL and would not be approved by EBA may be necessary to support a rationale for
approving the TMDL. http://www.epa.gov/owow/tmdIdinclarification_letter.pdf

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Wintering River watershed will be monitored@rciing to an approved quality
assurance project plan. Once a watershed restoaiin is developed and implemented (e.g., a @ecti
319 Project Implementation Plan), monitoring wil tonducted on the Wintering River according to a
future Quality Assurance Project Plan.

COMMENTS: None.



7. Restoration Strategy

The overall purpose of the TMDL analysis is to deiae what actions are necessary to ensure that the
pollutant load in a waterbody does not result itevguality impairment. Adding additional detail
regarding the proposed approach for the restorafievater quality is noturrently a regulatory
requirement, but is considered a value added coemaf a TMDL document. During the TMDL
analytical process, information is often gained thay serve to point restoration efforts in théatig
direction and help ensure that resources are spémé most efficient manner possible. For example
watershed models used to analyze the linkage battieepollutant loading rates and resultant water
quality impacts might also be used to conduct “wfiatcenarios to help direct BMP installations to
locations that provide the greatest pollutant réidns. Once a TMDL has been written and approited,
is often the responsibility of other water quafitypgrams to see that it is implemented. The lefel
quality and detail provided in the restoration tetgy will greatly influence the future success ¢hiaving
the needed pollutant load reductions.

Minimum Submission Requirements:

X EPA is not required to and does not approve TMDplementation plans. However, in cases where a WLA
dependent upon the achievement of a LA, “reasoregddarance” is required to demonstrate the negeksar
called for in the document is practicable). A dission of the BMPs (or other load reduction meagutet are
to be relied upon to achieve the LA(s), and programd funding sources that will be relied upomiplement
the load reductions called for in the document, imayncluded in the implementation/restoration isecdf the
TMDL document to support a demonstration of “reads@ assurance”.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The TMDL Allocation section of the TMDL documentindes a list of BMPs that are
recommended to meet the TMDL loads. NDDoH typicalbrks with local conservation districts or
other cooperators to develop and implement WatdrBlestoration Projects after the TMDL has been
developed and approved. Detailed project impleatant plans are developed as part of this prodess i
Section 319 money is used.

There are no significant permitted point sourcethinwatershed so it's not necessary to fully dogmim
reasonable assurance demonstrating that the nargooirce loadings are practicable.

COMMENTS: None.

8. Daily Loading Expression

The goal of a TMDL analysis is to determine whdiaas are necessary to attain and maintain WQS.
The appropriate averaging period that correspomtisis goal will vary depending on the pollutantian
the nature of the waterbody under analysis. Wieétsng an appropriate averaging period for a TMDL
analysis, primary concern should be given to thtareaof the pollutant in question and the achievame
of the underlying WQS. However, recent federalegt® court decisions have pointed out that the titl
TMDL implies a “daily” loading rate. While the mioagppropriate averaging period to be used for
developing a TMDL analysis may vary according t® piollutant, a daily loading rate can provide aenor
practical indication of whether or not the overakded load reductions are being achieved. When
limited monitoring resources are available, a dmfding target that takes into account the natural
variability of the system can serve as a usefutatdr for whether or not the overall load reducti@re
likely to be met. Therefore, a daily expressionhaf required pollutant loading rate is a requigtsinent

in all TMDLs, in addition to any other load avenagiperiods that may have been used to conduct the



TMDL analysis. The level of effort spent to deyeltbe daily load indicator should be based on the
overall utility it can provide as an indicator fibie total load reductions needed.

Minimum Submission Requirements:

XI The document should include an expression of th®L M terms of a daily load. However, the TMDL may
also be expressed in temporal terms other thay @ad., an annual or monthly load). If the docatne
expresses the TMDL in additional “non-daily” terthe document should explain why it is appropriate o
advantageous to express the TMDL in the additionélof measurement chosen.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Wintering River fecal coliform TMDL documentindes daily loads expressed as
colonies per day for the listed segment of the wghted. The daily TMDL loads are included in TMDL
section (Section 7.0) of the document.

COMMENTS: None.



Appendix E
NDDoH’s Response to Comments Received from US EPAegon 8



EPA Region 8 Comment:The report states that data were collected at aelmations in the
watershed and the report also states that the watdity assessment was used to determine that
the above bulleted sources are the primary coroibwof fecal coliforms in the watershed. As
information regarding source identification effoigsnot provided, it is not clear how these
sources were found to be the major contributorddittonal information regarding how it was
determined that these are the primary sourcescaf tmliforms in the watershed would be
helpful.

The potential pathogen contributions from sept&teyns should be considered and explained in
the document. If the towns in the watershed ddawt centralized wastewater collection
systems, then septic systems can be potentialilbotdrs. Also, as part of the implementation
plan for this TMDL we recommend that the permitpaint sources (i.e., the two permitted
AFOs) in the watershed be inspected to ensurdhbgtare being operated in compliance with
their permit conditions, and to verify that thegmit significant fecal coliform sources.

NDDoH Response:Additional justification providing estimates of thember livestock in the

two county region and the number of animal feedireas located in the watershed was added to
Section 4.2. The basis for this additional infotimawere aerial animal feeding area survey
data collected by the NDDoH and county livestoctadtata collected by the North Dakota
Agricultural Statistics Service in 2008. In adalitj supporting data taken from Section 1.53 on
the results of the riparian assessments was addadidition supporting evidence for the
conclusions drawn in Section 4.2.

The following paragraph describing the potentialfioled septic systems to contribute was also
added to Section 4.2:

“Failing septic systems or direct discharge sewsgems which contribute to fecal
coliform bacteria contamination may also be locat@tiin the watershed. While their
specific location and potential for fecal colifotoading are unknown, these systems may
be associated with isolated single-family dwelliagsl farmsteads located throughout the
watershed or within small towns located within Wegtershed that do not have a
centralized sewer system (e.g., Jud and Nortonville

The last paragraph of Section 11.0, Restoraticat&y, was rewritten to further describe how
implementation will include the inspection of pettad facilities.

EPA Region 8 Comment:lIt is not clear why 3 flow zones were used in tiX¥s for these
TMDLs. Page 14 of the document expldisy the flow regimes were defined for each site, but
no explanation is given favhy 3 zones were used. A brief explanation of whyo®v/fzones

were used (e.g., based on the shape of the cuiigw at low end of curve, etc) should be
added to the document.

From the information provided on page 14 of thewhoent, it is not clear how the linear
regression line is used in determining the requieaent reductions needed for LDC. NDDoH
is asked to clarify the information and includeescription as to how the percent reduction
calculation is made using the linear regressioa. lin



NDDoH Response:An additional section was added to Section 5.0hf@al Analysis. This
new section, added as Section 5.2, describesdhediliration curve analysis, which is a
precursor to the load duration curve analysis.s Tiew section describes how the flow intervals
used in the load duration curve are selected.

Additional language was also added to the “Loadailon Curve Analysis” section, now 5.3,
which describes with an example of how the existing TMDL loads are calculated from the
regression line and the TMDL target curve. Thidis@ also describes how the midpoint for the

flow interval is selected.



