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1.0 INTRODUCTION AND DESCRIPTION OF THE WATERSHED

The Wild Rice River watershed is a 1.43 millioneasratershed located in Dickey, Sargent,
Ransom, Richland, and Cass Counties in southedsteth Dakota and Marshall and Roberts
Counties in northeastern South Dakota (Figure 4 tike purposes of this TMDL, the impaired
watershed segments are located in Richland and@asgies and comprise approximately
121,584.29 acres. The Richland and Cass Counti @ahe Wild Rice River lies within the
Lake Agassiz Plain Ecoregion (48).

Table 1. General Characteristics of the Wild Rice Rer and its Watershed.

Legal Name Wild Rice River
Stream Classification |Class Il

Major Drainage Basin |Red River
8-Digit Hydrologic Unit {09020105

GRANT

Counties Dickey, Sargent, Ransom, Richland, and Cass County
Lake Agassiz Plain (Level Ill), Glacial Lake Agas8iasin
Ecoregions (Level 1IV)
Watershed Area (acres)1.43 million
e
: | I -
( DIVIDE !_I BURKE i L BOTTINEAU HOLETTE [ ! T ‘F[ —
| m_‘_“—_—}__'%__j__ 71 L—_ ,_ o TOWNER ‘ }
| WILLIAMS l‘l T‘ e L - ‘;%
l’ i MOUNTRAIL ‘-ll WARD MCHENRY PIERCE RAMSEY o }
) [ BENSON i\
) | L,\ i NELSON } GRAND FORKS
;' ’__r L L EDDY l[— L_ig__l
’ SHERIDAN I WELLS —l
[ ———, } DUNN { FOSTER GRIGGS STEELE TRAILL
I \ 1
1] | 1y ’5—
GQLDEN VALTEY {_‘—*D BURLEIGH Ll KIDDER STUTSMAN BARNES L' cass 1,
| |
—r Tw | T3 \
SLOPE HETTINGER e \\ =

.ﬁ__(ﬁ___ﬁ

BOWMAN

NORTH DAKOTA
DEPARTMENT oF HEALTH

[ =] Rl

LOGAN [ LAMOURE

P d

EMMONS

MCINTOSH [ DICKEY

-_re

v RICHLAND

) SARGENT L ‘\\
e

S
|

Legend

I: County Boundaries

I:’ Wild Rice River Watershed

Figure 1. Wild Rice River Watershed in North Dakos.
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1.1 Clean Water Act Section 303(d) Listing Informaibn

Based on the 2008 Section 303 (d) List of Impainaters Needing TMDLs (NDDoH,
2008), the North Dakota Department of Health hasiified a 47.5 mile segment (ND-
09020105-003-S_00) of the Wild Rice River fromatsfluence with a tributary about 3.6
miles northeast of Great Bend, ND downstream toatsfluence with the Colfax watershed
and a 38.6 mile segment (ND-09020105-001_S-0)eWYild Rice River from its
confluence with the Colfax watershed downstreaitstoonfluence with the Red River as
fully supporting, but threatened for recreationsg¢sidue to fecal coliform bacteria (Tables 2

and 3).

Table 2. Wild Rice River Section 303(d) Listing Inbrmation for Assessment Unit ND-
09020105-003-S_00 (NDDoH, 2008).

Assessment Unit ID

ND-09020105-003-S_00

Wild Rice River from its confluence with a tribuyaaibout 3.6 miles

Water'bo'dy northeast of Great Bend, ND downstream to its ceamfte with the
Description
Colfax watershed.
Size 47.5 miles
Designated Use Recreation

Use Support

Fully Supporting, but Threatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

Low

Table 3. Wild Rice River Section 303(d) Listing Inbrmation for Assessment Unit ND-
09020105-001-S_00 (NDDoH, 2008).

Assessment Unit ID

ND-09020105-001-S_00

Waterbody Wild Rice River from its confluence with the Colfaatershed,
Description downstream to its confluence with the Red River.

Size 38.6 miles

Designated Use Recreation

Use Support

Fully Supporting, but Threatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

Low
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Figure 2. Wild Rice River TMDL Listed Segments.

1.2 Topography

Approximately ninety (90) percent of the associael-watersheds for the Section
303(d) listed segments highlighted in this TMDL wi¢hin the Glacial Lake Agassiz
Basin level IV ecoregion (48a) with the remainieg {10) percent located in the Sand
Deltas and Beach Ridges leve IV ecoregion (48lpufiei 3). The Lake Agassiz Plain
(48a) is comprised of thick beds of glacial drifedain by lacustrine silt and clay
deposits from glacial Lake Agassiz. The topograpithis ecoregion is extremely flat,
with sparse lakes and pothole wetlands. Tallgoagsie was the dominant habitat prior
to European settlement and has now been repladbdntensive agriculture.
Agricultural production in the southern region astsof corn, soybeans, wheat, and
sugar beets. The Sand Deltas and Beach Ridges€d8tggion disrupts the flat
topography of the Red River Valley. The beacheglgre parallel lines of sand and
gravel that were formed by wave action of the asiing shoreline levels of Lake
Agassiz. The deltas consist of lenses of finessmaand and are blown into dunes
(USGS, 2006).

The dominant soil associations in the Wild RicedRisub-watersheds are the Fargo,
Fargo-Hegne, Fargo-Ryan, and Galchutt-Fargo-Aberdd@é&e Fargo association
consists of mostly to nearly level topography, gtder steeper elevations along streams
and drainageways, with poorly drained, fine texduseils formed in clayey lacustrine
sediments. The Fargo-Hegne association is madé mpstly to nearly level topography
and is slightly steeper along streams and drainag#spoorly drained, fine textured
soils formed in clayey lacustrine sediments, wime shallow over lime. The Fargo-
Ryan association has similar characteristics optlegious associations, the soils in this
association are characterized by poorly draineg, textured and moderately fine
textured which were formed in clayey lacustrineis@ohts with some very shallow
overlying a sodic claypan subsoil. The GalchuttgbaAberdeen association again is
similar in topographical characteristics as theeaftentioned associations, the soils of
this association consist of somewhat poorly draewedi poorly drained, with medium to



Wild Rice River Fecal Coliform Bacteria TMDL Final: SeptemB6f9
Pagef 24

moderately fine textured soils formed in silty arfayey lacustrine sediment, some soils
are shallow over a sodic claypan subsoil (NRCS5197
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Figure 3. Level IV Ecoregions in the Lower Wild Rce River Watershed.

1.3 Land Use

The dominant land use in the lower Wild Rice Rwatershed, the location of the two
Section 303 (d) TMDL listed Wild Rice River segmgns row crop agriculture.
According to the 2006 National Agricultural Statsat Service (NASS) land survey data,
approximately 81 percent of the land is active aog, 6 percent in mid-density urban
development, 13 percent is either wetlands, wateods, or in the conservation reserve
program (CRP). The majority of the crops grown ¢stnsf soybeans, spring wheat, corn,
sugar beets, and sunflowers (Figure 4). Animalifeggoperations and “hobby farms”
are also present in the lower Wild Rice River wstteds, but their number and location
are unknown.
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Figure 4. Land Use in the Lower Wild Rice RiveWatershed (NASS, 2006).

1.4 Climate and Precipitation

Richland County has a subhumid climate characteitzewvarm summers with frequent
hot days and occasional cool days. Average terypesarange from 12° F in winter to
60° F in summer. Precipitation occurs primarilyidg the warm period and is normally
heavy in later spring and early summer. Total ahptecipitation is about 20 inches.
Figures 5 and 6 show the annual total precipitatioth average annual temperature for
Richland County from 2002-2008.
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Figure 5. Annual Total Precipitation at Wahpeton,North Dakota from 2002-2008. North
Dakota Agricultural Weather Network (NDAWN).
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Figure 6 . Average Annual Air Temperature at Wahpé¢on, North Dakota from 2002-2008.
North Dakota Agricultural Weather Network (NDAWN).
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1.5 Available Data

1.5.1 Fecal Coliform Bacteria Data

Fecal coliform bacteria samples were collectedvatlbcations within the TMDL
listed sub-watersheds (Figure 7). Site 38523®dated on the Wild Rice River 4
miles east and 1 mile south of Horace, ND nearat€luence with the Red River of
the North. The second site, 380031, is locat2d8les northwest of Abercrombie,
ND on County Road 4. This site is the Wild Riced®is confluence with the Colfax
watershed.

The Richland County Soil Conservation District séedpsite 380031 once per week
during the recreation season (Ma&ySQeptember 3f) in 2005. Site 380031 is also a
NDDoH Ambient Water Quality Monitoring Program stet that is sampled every
six weeks during the open water period. Data ctilfrom 2005-2007 during the
recreation season by the NDDoH as part of the AntiMéater Quality Monitoring
Program were p[ooled with the Richland County datdhis report.

Site 385233 was sampled once per week during tireaton season (May 1-
September 30) of 2005 by the Cass County Soil Geasen District.

Table 4 provides a summary of fecal coliform gearmehean concentrations, the
percentage of samples exceeding 400 CFU/100mlafaptes collected during the
recreational period (May™tto September 3%), and the recreational use classification
by sampling site.

Table 4. Summary of Fecal Coliform Data for Site885233 and 380031.

Geometric Mean Percentage of
Site Identification Concentration Samples Exceeding| Recreational Use
(CFU/100mL) 400 CFU/100ml
Assessment Unit ID (ND 09020105-001-S 00)
385233 39 5 Fully Supporting but
Threatened
Assessment Unit ID (ND 09020105-003-S_00)
380031 72 3 Fully Supporting but
Threatened

1.5.2 Hydraulic Discharges

Discharge records were constructed for the twedisegments based on mean daily
discharge measurements collected by the USGS gtrgastation (05053000) from
1987-2007. Site 380031 is collocated with the US@§e station (05053000). For
site 385233, the mean daily discharge record wathegized using the daily flow
record for the USGS site (05053000) times a caoedactor developed for site
385233. This correction factor is based on therdmsting watershed area for site
385233 expressed as a percentage of the waterstgetbasite 380031 (USGS site
05053000). The correction factor for site 38523301.8 percent.
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Discharge records were constructed for the twedisegments, based on historical
discharge measurements collected by the USGS atggsigtion (05053000) from
1987-2007. Site 380031 is collocated with the UR@ge station (05053000). For
site 385233, a relationship was developed betweepércent of the watershed up
and downstream of site 385233 and the USGS gataitigrs (0505300) and a
synthesized flow record was developed.
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Figure 7. Location of Fecal Coliform Bacteria Samfping Sites and the USGS Gage
Station (05053000) on the TMDL Listed Segments oi¢ Wild Rice River.

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).
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2.1 Narrative Water Quality Standards

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

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

* No discharge of pollutants, which alone or in comalion with other substances
shall:

a. Cause a public health hazard or injury to emwirental resources;

b. Impair existing or reasonable beneficial usethefreceiving water; or

c. Directly or indirectly cause concentrations ofiptants to exceed applicable
standards of the receiving waters.

In addition to the narrative standards, the NDDa@ld et biological goal for all surface
waters in the state. The goal states “the biokdgiondition of surface waters shall be
similar to that of sites or waterbodies determibgdhe department to be regional
reference sites” (NDDoH, 2001).

2.2 Numeric Water Quality Standards

The Wild Rice River is a Class Il stream. The NDBDaefinition of a Class Il stream is
shown below (NDDoH, 2006).

Class II-The quality of the waters in this class shall bigasle for the propagation and/or
protection of resident fish species and other aq#dta and for swimming, boating, and
other water recreation. The quality of the wasdall be for irrigation, stock watering,
and wildlife without injurious effects. After trement consisting of coagulation, settling,
filtration, and chlorination, or equivalent treatm@rocesses, the water quality shall meet
the bacteriological, physical, and chemical requiats of the Department for municipal
or domestic use. Additional treatment for municiyse may be required to meet the
drinking water requirements of the Department.e&trs in this classification may be
intermittent in nature, which would make these wsat# limited value for beneficial uses
such as municipal water, fish life, or irrigation.

Numeric criteria have been developed for Clasgrdélasns for fecal coliform bacteria.
Fecal coliform bacteria standards have been estaaliand are shown in Table 5. The
fecal coliform standard applies only during thereation season from May 1 to

September 30.
Table 5. North Dakota Fecal Coliform Bacteria Stadards for Class Il Streams.
Parameter Standard
Geometric Mean Maximum?
Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/DD

1Expressed as a geometric mean of representativelesuollected during any consecutive 30-day périod
2No more than 10 percent of samples collected dwaimgconsecutive 30-day period shall individuakgeed the standard.
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3.0 TMDL TARGETS

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 séadd The following TMDL target for the Wild
Rice River is based on the NDDoH water quality dead for fecal coliform bacteria.

3.1 Wild Rice River Target Reductions in Fecal Calorm Concentrations

The Wild Rice River is impaired because of fecdifeon bacteria. The Wild Rice River
is fully supporting, but threatened, for recreasibpeneficial uses because of fecal
coliform bacteria counts exceeding the North Dakediter quality standard. The North
Dakota water quality standard for fecal colifornctegia is a 30-day geometric mean
concentration of 200 CFU/100 mL during the recoraeason from May 1 to September
30. Thus, the TMDL target for this report is 2080100 mL. In addition, no more than
ten percent of samples collected during the 30gaaipd should exceed 400 CFU/100
mL. While the standard is intended to be expressetie 30-day geometric mean, the
target is expressed as the daily average fecdbowolibacteria concentration based on a
single grab sample. Expressing the target invitaig will ensure the TMDL will result in
both components of the standard being met andatonal uses are restored.

4.0 SIGNIFICANT SOURCES
4.1 Point Source Pollution Sources

There are no known point sources in these TMDleditegments of the Wild Rice River.
Fecal coliform bacteria polluting the river arerfrmon-point sources.

4.2 Non-point Source Pollution Sources

The TMDL listed segments on the Wild Rice River experiencing fecal coliform
bacteria pollution from non-point sources in thb-statersheds. Livestock production is
not the dominant agricultural practice in the wsitexd, but unpermitted Animal Feeding
Operations (AFOs) with fewer than 100 animals amobby farms” located in close
proximity to the Wild Rice River are common in tloever Wild Rice River watershed.
The southeast section of North Dakota typicallyexignces long duration or intense
precipitation during the early summer months. E&h&srms can cause overland flooding
and rising river levels, the close proximity of $eeAFOs and “hobby farms” can
contribute fecal coliform bacteria to the Wild Riever.

This assessment is also supported by the loadidnm@irve analysis (Section 5.3) which
shows all of the exceedences of the fecal colifbatteria standard occurring during
high flows. Further examination of these data skimat these exeedences all occurred
during high flow events caused by intense summarstarms.

Wildlife may also contribute to the fecal colifodmacteria found in the water quality
samples, but most likely in a lower concentratidiildlife are nomadic with fewer
numbers concentrating in a specific area, thusedsang the probability of their
contribution of fecal matter in significant quargs.
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Failing septic systems or direct discharge sewggess which contribute to fecal
coliform bacteria contamination may also be locat@tin 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
sub-watersheds.

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 TMDL target. To daeitee the cause and effect relationship
between the water quality target and the identi§edrce, the “load duration curve”
methodology was used.

The loading capacity or total maximum daily loadViDL) is the amount of a pollutant (e.qg.
fecal coliform bacteria) a waterbody can receive still meet and maintain water quality
standards and beneficial uses. The following teehmmnalysis addresses the fecal coliform
bacteria reductions necessary to achieve the \gatdity standards target of 200 CFU/100 mL
with a margin of safety.

5.1 Mean Daily Stream Flow

In south eastern North Dakota, rain events arelbioccurring during the months of
April through August. Rain events can be sporadid heavy or light, occurring over a
short duration. Precipitation events of large magte, occurring at a faster rate than
absorption, contribute to high runoff events. Ehegents are represented by runoff in
the high flow regime. The medium flow regime ipnesented by runoff that contributes
to the stream over a longer duration. The low ftegime is characteristic of drought or
precipitation events of small magnitude and doawoottribute to runoff.

Mean daily flows from 1987 through 2007 were usethe development of the flow
duration curve and load duration curve for site@B0(Wild Rice River near
Abercrombie, ND). Flows for monitoring station 31 were obtained from the
discharge record at the United States Geologicaleyy(USGS) gauge station
(05053000) co-located with station 380031. Thenea daily flow record for site
385233, therefore the mean daily flow record useftbiw duration curve development
and in the development of the load duration cures synthesized using the daily flow
record for the USGS site (05053000) times a caoedactor developed for the site.
This correction factor is based on the contributiredershed area for site 385233
expressed as a percentage of the watershed arggef880031 (USGS site 05053000).
The correction factor is 101.8 percent for site Z8%

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 therauative frequency of historic flow
data over a specified time period. A flow durataumve relates flow (expressed as mean
daily discharge) to the percent of time those nuaily flow values have been met or
exceeded. The use giércent of time exceedefl.e., duration) provides a uniform scale
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ranging from O to 100 percent, thus accountingHerfull range of stream flows. Low
flows are exceeded most of the time, while floai are exceeded infrequently
(USEPA, 2007).

A basic flow duration curve runs from high to lo/tp 100 percent) along the x-axis
with the corresponding flow value on the y-axigg(ie 6). Using this approach, flow
duration intervals are expressed as a percentatjezero corresponding to the highest
flows in the record (i.e., flood conditions) and)10 the lowest flows in the record (i.e.,
drought). Therefore, as depicted in Figure 8ow turation interval of fifty (50)
percent, associated with a stream flow of 21 ofplies that 50 percent of all observed
mean daily discharge values equal or exceed 21 cfs.

Once the flow duration curve is developed for ttieasn site, flow duration intervals can
be defined which can be used as a general indioatoydrologic condition (i.e., wet vs
dry conditions and to what degree). These inter{@ zones) provide additional insight
about conditions and patterns associated withntipairment (fecal coliform bacteria in
this case) (USEPA, 2007). As depicted in Figurth®,flow duration curve was divided
into three zones, one representing high flows (@&®ent), another for moderate flows
(25-75 percent), and one for low flows (75-87 patgeBased on the flow duration curve
analysis, no flow occurred 13 percent of the ti@i& 100 percent). These flow intervals
were defined by examining the range of flows fa $ite for the period of record and
then by looking for natural breaks in the flow restbased on the flow duration curve
plot (Figure 8). A secondary factor in determinthg flow intervals used in the analysis
is the number of fecal coliform observations ava@#@aor each flow interval.
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Figure 8. Load Duration Curve for Wild Rice River Monitoring Station 380031;
Collocated with USGS Station 05053000 near Abercroore, North Dakota
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5.3 Load Duration Curve Analysis

An important factor in determining NPS pollutioratts 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(d)dd segment, a load duration curve
was developed for the TMDL listed segments in th\Wice River watershed. The load
duration curve was derived using the 200 CFU/10@tdte water quality standard and
the flows generated as described in Section 5.1.

Observed in-stream total fecal coliform bacterinaamtrations from monitoring sites
385233 and 380031 were converted to pollutant Ibgdsultiplying total fecal coliform
bacteria concentrations by the flow and a convarfactor. These loads are plotted
against the percent exceeded of the flow on theoflagmple collection (Figures 9 and
10). Points plotted above the 200 CFU/100 mL tiacgeve exceed the water quality
target. Points plotted below the curve are medtiegvater quality target of 200
CFU/100 mL.

For high flow interval or zone and each site, aesgion relationship was developed
between the samples which occur above the TMDLetd200 CFU/100 mL) curve and
the corresponding percent exceeded flow. The ¢hadtion curve for sites 380031 and
385233 depicting the regression relationships &@hedlow interval are provided in
Figures 9 and 10, respectively. As there were nalfeolifom bacteria concentrations
above the TMDL target in either the moderate or flmw regimes at either site, a
regression relationship and existing load couldb®otalculated.

The regression line for the high flow interval when 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 exampflethe example provided in Figure 9, the
regression relationship between observed fecdoecolibacteria loading and percent
exceeded flow for the high flow interval (0-25 pemt) is:

Fecal coliform load (expressed as GFUs/day) = antilog (6.49 + (-7.62*Percent
Exceeded Flow))

Where the midpoint of the flow interval from O t6 Bercent is 12.5 percent, the existing
fecal coliform load is:

Fecal coliform load (10CFUs/day) = antilog (6.49 + (-7.62*0.125))
= 344,747

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 12.5 percent
exceeded flow derived from the 200 CFU/100 mL TMfAtget curve is 180,765 x 10
CFUs/day (Figure 9).
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Figure 9. Load Duration Curve for Wild Rice River Monitoring Station 380031;
Collocated with USGS Station 05053000 near Abercroore, ND (The curve reflects
flows collected from 1987-2007).
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Figure 10. Load Duration Curve for Wild Rice River Monitoring Station 385233 (near
Horace, North Dakota) (The curve reflects flows sythesized for the period 1987-2007).
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5.4 Loading Sources

The numerical standard in the State water qual#tydards and the decision criteria for
the 303(d) list set the target values for the gaammean fecal coliform bacteria
concentration at 200 CFU/100ml and the percentédgamaples above 400 CFU/100ml at
10 percent (Table 6).

The load reductions can be generally allotted tgpoemt sources. Based on the data
available, the general focus of BMPs and load redus for the listed segments should
be on unpermitted animal feeding operations antblgdarms” in close proximity of the
Wild Rice River.

Significant sources of total fecal coliform loadiwgre defined as non-point source
pollution originating from livestock. One of the mamportant concerns regarding non-
point sources is variability in stream flows. \édoie stream flows often cause different
source areas and loading mechanisms to dominag&a(@l, 2003). As previously
described, one flow regime (i.e., high) was sekbtberepresent the hydrology of the
listed segments when applicable (Figures 7 and@it®).single flow regime was used for
sampling sites 385233 and 380031 because samplieated exceedences of the water
quality standard only during periods of high flow.

By relating runoff characteristics to each flowireg one can infer which sources are
most likely to contribute to fecal coliform loadind\nimals grazing in the riparian area
contribute fecal coliform bacteria by depositingmage where it has an immediate impact
on water quality. Due to the close proximity ofmaee to the stream or by direct
deposition in the stream, riparian grazing impagser quality at high, medium and low
flows (Table 6). In contrast, intensive grazindieéstock in the upland and not in the
riparian area has a high potential to impact watrdity at high flows and medium
impact at moderate flows (Table 6). Exclusionieé$tock 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 runafthigh flows and a high potential for
total fecal coliform bacteria contamination.

Table 6. Nonpoint Sources of Pollution and Their Pential to Pollute at a Given Flow

Regime
_ Flow Regime
Non-Point Sources High Flow Medium Low Flow
Flow
Riparian Area Grazing (Livestock) H H H
Animal Feeding Operations
Manure Application to Crop and H M L
Range Land
Intensive Upland Grazing (Livestock) H M L

Note: Potential importance of non-point source aoezontribute fecal coliform bacteria loads undeiven flow regine.
(H: High; M: Medium; L: Low)
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6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the Bi8ironmental Protection Agency
(EPA) regulations require that “TMDLs shall be é&ditshed at levels necessary to attain
and maintain the applicable narrative and numewiedér quality standards with seasonal
variations and a margin of safety which takes axtoount any lack of knowledge
concerning the relationship between effluent litnitas and water quality.” The margin
of safety (MOS) can be either incorporated intossmmative assumptions used to
develop the TMDL (implicit) or added to a separaenponent of the TMDL (explicit).

To account for the uncertainty associated with kme@aurces 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@das ten percent of the TMDL.

In other words ten percent of the TMDL is set asiden 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 standarithae curve using the 180 CFU/100
mL.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act andasded regulations require that a
TMDL be established with seasonal variations. Wkl Rice River TMDL addresses
seasonality because the flow duration curve wasldped using 20 years of USGS
gauge data encompassing all 12 months of the y&dditionally, the water quality
standard is seasonally based on the recreationrséasn May 1 to September 30 and
controls will be designed to reduce coliform loddsing the seasons covered by the
standard.

7.0 TMDL

Table 7 provides an outline of the critical elensefior each of the waterbody specific fecal
coliform bacteria TMDLSs located within the lower M/Rice watershed. TMDLs for
waterbodies ND-09020105-001-S_00 and ND-090201@$@0 are presented in Tables 8 and
9, respectively. Each TMDL summary provides amesie of the existing daily load, an
estimate of the average daily loads necessary & weger quality target (i.e. TMDL load). This
TMDL load includes a load allocation from known Aooint sources and a 10 percent margin of
safety. It should be noted that the TMDL loadsd@llocations, and the MOS are estimated
based on available data and reasonable assumptidrare to be used as a guide for
implementation. The actual reduction needed tot teeapplicable water quality standards may
be higher or lower depending on the results ofrutaonitoring.
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Table 7. TMDL Summary for the Lower Wild Rice River.
Category Description Explanation
Beneficial Use Impaired Recreation Contact Reavedfie. swimming,

fishing)

Pollutant

Fecal Coliform Bacteria

A

See Section 2.1

TMDL Target

200 CFU/100 ml

Based on North Dakotatev
quality standards

Significant Sources

Non-point Sources

No Point 8esiin Sub-Watershe

Margin of Safety (MOS)

Explicit

10%

TMDL = LC = WLA + LA + MOS

d

where

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

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

LA load allocation, or the portion of the TMIllocated to existing or future non-
point sources; and

MOS

margin of safety, or an accounting of theautainty about the relationship

between pollutant loads and receiving water qualibe margin of safety can be
provided implicitly through analytical assumptiasrsexplicitly by reserving a
portion of the loading capacity.

Table 8. Fecal Coliform Bacteria TMDL (10 CFU/Day) for Wild Rice River Waterbody
ND-09020105-001-S 00 as Represented by Site 385233.

Flow Regime
High Flow Moderate Flow Low Flow
Existing Load 485,980
TMDL 200,287 No load reduction No load reduction
WLA 0 necessary necessary
LA 180,258
MOS 20,029

Table 8. Fecal Coliform Bacteria TMDL (10 CFU/Day) for Wild Rice River Waterbody
ND-09020105-003-S 00 as Represented by Site 380031.

Flow Regime

High Flow Moderate Flow Low Flow
Existing Load 344,747
TW'\CiL 1806765 No load reduction No load reduction
necessary necessary
LA 162,689
MOS 18,076
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8.0 ALLOCATION

There are no known point sources impacting the nshéel. Therefore the entire total fecal
coliform load for this TMDL was allocated to nonpbsources in the watershed. The entire
nonpoint source load is allocated as a single bmadwuse there is not enough detailed source
data to allocate the load to individual uses (@agimal feeding and “hobby farms”). To
achieve the TMDL targets identified in the repdryill require the wide spread support and
voluntary participation of landowners and residentthe immediate watershed as well as
those living upstream. The TMDLs described in tiejgort are a plan to improve water
guality by implementing best management practibesugh non-regulatory approaches.
“Best management practices” (BMPs) are methodssures, or practices that are
determined to be a reasonable and cost effectiemsi®r a land owner to meet non-point
source pollution control needs,” (USEPA, 2001).isTAMDL plan is put forth as a
recommendation for what needs to be accomplishetthéoWild Rice River and associated
watersheds to restore and maintain its recreatiosed. Water quality monitoring should
continue, in order to measure BMP effectivenessdmtdrmine through adaptive
management if loading allocation recommendatiorsiie be adjusted.

Non-point source pollution is the sole contributoelevated total fecal coliform bacteria
levels in the Wild Rice River. The fecal coliforrarsples and load duration curve analysis of
the two impaired reaches identified the high fl@gime as the time of fecal coliform
exceedences of the 200 CFU/100 mL target. To e8RS pollution for the high flow
regime, specific BMPs are described in Sectiornti8at will mitigate the effects of total fecal
coliform loading to the impaired reaches.

Table 10. Management Practices and Flow Regimesfatted by Implementation of
BMPs.

Flow Regime and Expected Reduction
Management Practice High Flow- Moderate Low Flow-
70% Flow-80% 74%

Livestock Exclusion From Riparian Area X X X
Water Well and Tank Development X X X
Prescribed Grazing X X X
Waste Management System X X
Vegetative Filter Strip X
Septic System Repair X X

Controlling non-point sources is an immense un#artarequiring extensive financial and
technical support. Provided that technical/finahassistance is available to stakeholders,
these BMPs have the potential to significantly adtotal fecal coliform loading to the Wild
Rice River. The following describe in detail thd&Ps that will reduce total fecal coliform
bacteria levels in the Wild Rice River.

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to pronexskhy water quality and riparian
areas through management of livestock and assdagyaéeing land. Fecal matter from
livestock, erosion from poorly managed grazingdland riparian areas can be a
significant source of fecal coliform bacteria laaglito surface water. Precipitation, plant
cover, number of animals, and soils are factorsaffact the amount of bacteria
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delivered to a waterbody because of livestock. s€hspecific BMPs are known to reduce
non-point source pollution from livestock. ThesdBs include:

Livestock exclusion from riparian aredkhis practice is established to remove livestock
from grazing riparian areas and watering in theastr. Livestock exclusion is
accomplished through fencing. A reduction in strdmank erosion can be expected by
minimizing or eliminating hoof trampling. A stabdé&ream bank will support vegetation
that will hold banks in place and serve a secontlargtion as a filter from non-point
source runoff. Added vegetation will create aquhtbitat 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 developmeiiitencing animals from stream access requires and
alternative water source. Installing water welld #anks satisfies this need. Installing
water tanks provides a quality water source angp&eaimals from wading and
defecating in streams. This will reduce the praliglmf pathogenic infections to
livestock and the public.

Prescribed grazinglo increase ground cover and ground stabilitydigiting livestock
throughout multiple fields. Grazing with a speedfirotation minimizes overgrazing and
resulting erosion. The Natural Resource Consaema&eervice (NRCS) recommends
grazing systems to improve and maintain water guahd quantity. Duration, intensity,
frequency, and season of grazing can be managathmce vegetation cover and litter,
resulting in reduced runoff, improved infiltrationcreased quantity of soil water for
plant growth, and better manure distribution arateased rate of decomposition,
(NRCS, 1998). In a study by Tiedemann et al. ().988 presented by USEPA (1993),
the effects of four grazing strategies on bactenals in thirteen watersheds in Oregon
were studied during the summer of 1984. Resulte@ttudy (Table 11) showed that
when livestock are managed at a stocking rate @ict®s per animal unit month, with
water developments and fencing, bacteria levele wegtuced significantly.

Waste management systeWaste management systems can be effective imadiomg

up to 90 percent of fecal coliform loading origingtfrom confined animal feeding areas
(Table 12). A waste management system is madé ugrious components designed to
control non-point source pollution from concentdaémimal feeding operations (CAFOS)
and animal feeding operations (AFOs). Divertingacl water from the feeding area and
containing dirty water from the feeding area inoag are typical practices of a waste
management system. Manure handling and applicafiomnure is designed to be
adaptive to environmental, soil, and plant condgito minimize the probability of
contamination of surface water.
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Table 11. Bacterial Water Quality Response to FouGrazing Strategies
(Tiedemann et al., 1998).

Geometric Mean

Grazing Strategy Fecal Coliform
Count
Strategy A:  Ungrazed 40/L

Strategy B:  Grazing without management for livektoc

distribution; 20.3 ac/AUM. 15071
Strategy C:  Grazing with management for livestoskribution: 90/L
fencing and water developments; 19.0 ac/AUM
Strategy D: Intensive grazing management, inclugiragtices to
attain uniform livestock distribution and improve 950/L

forage production with cultural practices such as
seeding, fertilizing, and forest thinning; 6.9 adi

8.2 Other Recommendations

Vegetative filter stripVegetated filter strips are used to reduce theuarhof sediment,
particulate organics, dissolved contaminants, entsi, and in the case of this TMDL,
fecal coliform bacteria to streams. The effecta&nof filter strips and other BMPs in
removing fecal coliform bacteria is quite succeksResults from a study by
Pennsylvania State University (1992) as presenyddSEPA (1993) (Table ), suggest
that vegetative filter strips are capable of remguiip to 55 percent of fecal coliform
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).

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

RUNGH® Total® Total® Sediment _Fecal
Practice’ Category Volume Phosphorus Nitrogen (%) Coliform

(%) (%) (%)

Animal Waste Systefn - 90 80 60 85
Diversion System - 70 45 NA NA
Filter Strip$ - 85 NA 60 55
Terrace System - 85 55 80 NA
Containment StructurBs - 60 65 70 90

NA = Not Available.

#Actual effectiveness depends on site-specific timm. Values are not cumulative between practategories.

lEach category includes several specific typegadtizes.

€ = reduction; + = increase; 0 = no change ifiasigr runoff.

dotal phosphorus includes total and dissolved phoss; total nitrogen includes organic-N, ammonjaahd nitrate-N.
éncludes methods for collecting, storing, and d&pg of runoff and process-generated wastewater.

Bpecific practices include diversion of uncontarredavater from confinement facilities.

dncludes all practices that reduce contaminargdesising vegetative control measures.

Hncludes such practices as waste storage pondte wirage structures, waste treatment lagoons.

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

Septic system failure can occur for several regsaittsough the most common reason is
improper maintenance (e.g. age, inadequate pump@t)er reasons for failure include
improper installation, location, and choice of gyst Harmful household chemicals can
also cause failure by killing the bacteria thatedigthe waste. While the number of
systems that are not functioning properly is unknpivis estimated that 28 percent of
the systems in North Dakota are failing (USEPA,200

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirementtus TMDL, a hard copy of the TMDL for the
Wild Rice River and a request for comment was ndditeparticipating agencies, partners, and to
those who requested a copy. Those included im#ieng of a hard copy were as follows:

» Cass County Soil Conservation District;

» Cass County Joint Water Resources Board;

* Richland County Soil Conservation District;

* Richland County Water Resource Board;

* Natural Resource Conservation Service (State Qffared
* U.S. Environmental Protection Agency, Region VIII

In addition to mailing copies of this TMDL for WilRice River to interested parties, the TMDL
was posted on the North Dakota Department of HeBithision of Water Quality web site at
http://www.ndhealth.gov./WQ/SW/Z2 TMDL/TMDLs Und@ublicComment/B Under Public
Commment.html A 30 day public notice soliciting comment andtggpation was also
published in the following newspapers:

* Fargo Forum; and
» The Daily News (Richland County).

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.
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10.0MONITORING

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

To insure that the implementation of BMPs will reddecal coliform loadings to levels
prescribed in this TMDL, water quality monitoringlMbe conducted in accordance with an
approved Quality Assurance Project Plan (QAPP)ciipally, monitoring will be conducted for
fecal coliform. Once a watershed restoration ptag.(319 PIP) is implemented, monitoring will
be conducted in the Wild Rice River beginning oearnyafter implementation and extending one
year 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 Envirantale€uality Incentive Program), as well
as securing a local project sponsor and the redja&tching funds. Provided these three
requirements are in place, a project implementatlan (PIP) is developed in accordance with
the TMDL and submitted to the North Dakota Nonp@&pource Pollution Task Force and US
EPA for approval. The implementation of the beshaggement practices contained in the NPS
pollution management project is voluntary. Therefauccess of any TMDL implementation
project is ultimately dependent on the ability ld {ocal project sponsor to find cooperating
producers.

Monitoring is an important and required compondrdaryy 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
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.
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Appendix A
Fecal Coliform Bacteria Data Collected for Sites 38233
(2005) and 380031 (2005-2007)



STORET DATE CFU/100 mL STORET DATE CFU/100 mL

385233 5/3/2005 20 385233 8/15/2005 100
385233 5/12/2005 5 385233 8/24/2005 90
385233 5/19/2005 10 385233 9/1/2005 80
385233 5/25/2005 20 385233 9/15/2005 5
385233 6/1/2005 40 385233 9/28/2005 60
385233 6/6/2005 240

385233 6/16/2005 150

385233 6/23/2005 80

385233 6/30/2005 520

385233 7/6/2005 20

385233 7/12/2005 5

385233 7/20/2005 30

385233 7/25/2005 30

385233 8/1/2005 80

385233 8/9/2005 40

STORET DATE CFU/100 mL STORET DATE CFU/100 mL
380031 5/2/2005 10 380031 8/4/2005 1000
380031 5/10/2005 110 380031 8/24/2005 5
380031 5/17/2005 30 380031 8/29/2005 150
380031 5/24/2005 60 380031 9/20/2005 250
380031 5/26/2005 40 380031 5/29/2006 70
380031 5/31/2005 100 380031 7/11/2006 40
380031 6/8/2005 730 380031 8/22/2006 80
380031 6/15/2005 330 380031 5/22/2007 110
380031 6/23/2005 190 380031 6/25/2007 150
380031 6/29/2005 40 380031 7/30/2007 30
380031 7/6/2005 60

380031 7/13/2005 20

380031 7/13/2005 5

380031 7/20/2005 40

380031 7127/2005 330



Appendix B
Flow Duration Curves for Sites 385233 and 380031
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Appendix C
Load Duration Curves, Estimated Loads, TMDL Targets
and Percentage of Reduction Required for Sites 3832 and
380031



385233 Wild Rice River near

Horace
Load (10" CFU/Day) Load (10’ CFU/Period)
Median Percent
Percentile  Existing TMDL Days Existing TMDL Reduction
High 12.50% 485979.67 200287.23 91.25  44345644.67 18276209.82 58.79%
Total 91 44345645 18276210 58.79%
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380031 Wild Rice River
near Abercrombie, ND

Load (10" CFU/Day) Load (10’ CFU/Period)
Median Percent
Percentile Existing TMDL Days EXxisting TMDL Reduction
High 12.50% 344746.61 180764.65 91.25 31576385.78 16494774.21 47.76%
Total 91 31576386 16494774 47.76%
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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 theWild Rice River
in Cass and Richland Counties, North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: August 18, 2009

Review Date: September 23, 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 sulamissquirements and TMDL elements identified in

the following 8 sections:

1. Problem Description
a.... TMDL Document Submittal Letter
b. Identification of the Waterbody, Impairments, artddy Boundaries
c. Water Quality Standards
2. Water Quality Target
3. Pollutant Source Analysis
4. TMDL Technical Analysis
a. Data Set Description
b. Waste Load Allocations (WLA)
c. Load Allocations (LA)
d. Margin of Safety (MOS)
e. Seasonality and variations in assimilative capacity
Public Participation
Monitoring Strategy
Restoration Strategy
Daily Loading Expression

©NOo O

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

guality 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 pollutank 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 describesfttators 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 “nmugite minimum submission requirements denotes
information that is required to be submitted beeatselates 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 conclusitmgechnically 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 definifpggtrayal 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 thadraprehensive evaluation of the water quality be
conducted prior to development of the TMDL to erstivat all water quality problems and associated
stressors are identified. Typically, this stepasducted prior to the 303(d) listing of a watenpod
through the monitoring and assessment program.dé&hbignated 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 eofs 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 aadile to
make such an evaluation, this should be noteddmMDL 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 includdtarledentifying the document being submitted amal 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.

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

[ Each TMDL document submitted to EPA for final reviand approval should be accompanied by a submittal
letter that explicitly states that the submittahinal TMDL submitted under Section 303(d) of thkean Water
Act for EPA review and approval. This clearly editeties 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 Wild Rice River fecal colifn TMDL was submitted to EPA for
review during the public notice period via an enfi@m Mike Ell, NDDoH on August 18, 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 unambiguougitiietion 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 impairmemt§sthey appear on the State's/Tribe's current &iptoved
303(d) list, including a full waterbody descripti@ssessment unit/waterbody ID, and the prioribkirzg 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).

XI 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 understgdithe
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, lasa 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 regiresented on the map

[ 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 egiody, 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 Wild Rice River watershed is a 1.43 millioneawratershed located in Dickey, Sargent,
Ransom, Richland and Cass Counties, in south edstath Dakota. Wild Rice River is part of the

larger Red River basin in the Western Wild Rice-babin (HUC 09020105). There are two 303(d) listed
segments of Wild Rice River, they include: 1) WRtite River from its confluence with a tributary abo
3.6 miles NE of Great Bend, ND downstream to itsflkeence with the Colfax watershed, located in
Eastern Richland County (47.5 mil&&)-09020105-003-S_Q0and 2) Wild Rice River from its

confluence with the Colfax Watershed, downstreaitstoonfluence with the Red River of the North,
located in NE Richland and SE Cass Counties (38e5mD-09020105-001-S_Q0 Both segments are
listed as high priority for TMDL development.

The designated uses for the listed segments of Ridd River are based on the Class Il stream
classification in the ND water quality standard®@C 33-15-02.1-09). The segments were included on
the ND 2008 303(d) list for fecal coliform bactewich 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 aree
being met, not being met, or not assessed. Ismdated 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 designatedhssgmed 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 watgrdoedprotected. TMDLs 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. insufficiata
were available to determine if this water qualitigerion is being attained).

Minimum Submission Requirements:

X 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 determineasgmilative 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 reductiomerdened 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 watatityu
standards. Adjustments to water quality standand/or assessment methodologies may be evaluated
separately, from the TMDL.

XI The TMDL document should describe the relationglgpveen 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 thdlpm@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 Wild Rice River segments addressed by these [8viDe impaired based on fecal
coliform concentrations for primary contact reci@aal uses. Wild Rice River and its tributaries ar
Class Il streams that shall be suitable for thegagation and/or protection of resident fish speares
other aquatic biota and for swimming, boating, atiger water recreation. Class Il streams may be
intermittent in nature, which would make these w&at# limited value for beneficial uses such as
municipal water, fish life, or irrigation. Numerititeria for fecal coliforms in Class Il streansvie been
established and are presented in the excerpte@ badilown below. Discussion of additional applieab
water quality standards for Wild Rice River carftnend on pages 8 and 9 of the TMDL.

Table 5. North Dakota Fecal Coliform Bacteria Standards for Class IT Streams.

Parameter Standard
Geometric Mean® Maximum®
Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/100 mL

I . - . ) . N ..
Expressed as a geometric mean of representative samples collected during any consecutive 30-day period
.
~ No 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 targeterapoints should be provided to evaluate eattdlis
pollutant/water body combination addressed by T, and should represent achievement of
applicable water quality standards and supporssbeiated beneficial uses. For pollutants with exien
water quality standards, the numeric criteria @eegally used as the water quality target. Foupaits
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 represeimevement of the standard and support of bernéfici
uses (e.g., for a sediment impairment issue it beagppropriate 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 qualitygeat(s) for each waterbody pollutant combinatidine
TMDL target is a quantitative value used to measuhiether or not the applicable water quality staddsa
attained.

Generally, the pollutant of concern and the numerater quality target are, respectively, the chehzausing
the impairment and the numeric criteria for thaeahical (e.g., chromium) contained in the water gyal
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 oxggaarion). In such cases, the TMDL should expldie
linkage between the pollutant(s) of concern, anutess the quantitative relationship between the TNdDget
and pollutant of concern. In all cases, TMDL tasgmust represent the attainment of current wateity
standards.

[ When a numeric TMDL target is established to enshgeattainment of a narrative water quality ciitey the
numeric target, the methodology used to deternfisentimeric target, and the link between the pailutd
concern and the narrative water quality criteribaidd all be described in the TMDL document. Any
additional information supporting the numeric targed linkage should also be included in the docitme

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

SUMMARY : The water quality targets for these TMDLs are basethe numeric water quality standards
for fecal coliform bacteria based on the primargtaat recreational beneficial use for Wild Rice &iv
The target for the Wild Rice River segments inctbdethe TMDL document is the fecal coliform
standard expressed as the 30-day geometric me00aZFU/100 mL during the recreation season from
May 1 to September 30. While the standard is ofeerto be expressed as the 30-day geometric mean,
the target was used to compare to values fromesigiglb samples. This ensures that the reductions
necessary to achieve the target will be proteafigoth the acute (single sample value) and 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 providettiénsource assessment step drives the rigor of the
pollutant load allocation. In other words, it islyppossible to specifically allocate quantifiabdeds or



load reductions to each significant source (or @@gategory) when the relative load contributiamfr
each source has been estimated. Therefore, thegmlload from each significant source (or source
category) should be identified and quantified ® tleximum practical extent. This may be
accomplished using site-specific monitoring datadeating, 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 agpsbauld 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 BBA&valuate the WLA, LA and MOS components of the
TMDL.

X The level of detail provided in the source assesssteould be commensurate with the nature of thenshed
and the nature of the pollutant being studied. Wlitds possible to separate natural backgroumch fnonpoint
sources, the TMDL should include a descriptionathithe natural background loads and the nonpoimtce
loads.

XI Natural background loads should not be assumed thébdifference between the sum of known and dfieht
anthropogenic sources and the existingituloads (e.g. measured in stream) unless it carebeustrated that
all significant anthropogenic sources of the palhitof concern have been identified, characteriaad,
properly quantified.

X The sampling data relied upon to discover, charaeteand quantify the pollutant sources shoulihickided
in the document (e.g. a data appendix) along widkskription of how the data were analyzed to diarae
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 includes the landuse breakdownhfe watershed based on the 2006
National Agricultural Statistics Service data. 2006, approximately 81 percent of the landuseén th
watershed was cropland under active cultivatiopegent was mid-density development and the
remaining 13 percent was idle/fallow, water or mad

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

« Unpermitted animal feeding operations and “hoblign& in close proximity of the Wild
Rice River.

There are no municipal wastewater treatment pleschédrges in the watershed. There are an unspecifi
number of un-permitted animal feeding operations@4) and “hobby farms” located in the watershed.

COMMENTS : The report mentions that data collected duringathter quality assessment was used to
determine that the above bulleted sources arertimagy contributors of fecal coliforms in the wathed.
As information regarding source identification efois not provided, it is not clear how these sear
were found to be the major contributors. Additianéormation regarding how it was determined that
these are the primary sources of fecal colifornthénwatershed would be helpful.

The potential pathogen contributions from sept&teys should be considered and explained in the
document. If there are no centralized wastewatkeation systems, then septic systems can be paten
contributors.



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. Everpgfghould be made to be as detailed as possidetoa
base all conclusions on the best available sciemqtifnciples.

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 exgedsn
the form of the standard TMDL equation:

TMDL =) LAs+ ) WLAs+ MOS

Where:

TMDL = Total Pollutant Loading Capacity of the wddedy
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 capackiERA 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 shdiéctlearly demonstrated to equate back to the faolidoad
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 biigsa
clear that the total TMDL capacity equates to tine ®f the allocations.

[0 The TMDL document should describe the methodolawy/technical analysis used to establish and quyatiéf
cause-and-effect relationship between the numerget and the identified pollutant sources. In masyances,
this method will be a water quality model.

X Itis necessary for EPA staff to be aware of amuasptions used in the technical analysis to undedsand
evaluate the methodology used to derive the TMDuevand associated loading allocations. Theretbee,
TMDL document should contain a description of amportant assumptions (including the basis for those
assumptions) made in developing the TMDL, includbug 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 (eudpan, forested, agriculture);

(3) a presentation of relevant information affecting tharacterization of the pollutant of concern isd
allocation to sources such as population charatitesj wildlife resources, industrial activities 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 parametersasymdrcent fines and turbidity for sediment
impairments; chlorophyt and phosphorus loadings for excess algae; lerfgtharian buffer; or
number of acres of best management practices.

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

X TMDLs must take critical conditions (e.g., steaow] loading, and water quality parameters, seaignal
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 nonpointceou
loadings under such critical conditions. In paitacuthe document should discuss the approachtosed
compute and allocate nonpoint source loadings, meteorological conditions and land use distrifuti

[1 Where both nonpoint sources and NPDES permittedt gources are included in the TMDL loading allomat
and attainment of the TMDL target depends on radnstin the nonpoint source loads, the TMDL docuimen
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 targatg] achievement of water quality standards. Itkho
also include a description of the analytical preessused, results from water quality modeling,
assumptions and other pertinent information. HEuohrical analysis for the Wild Rice River watershed
TMDL describes how the fecal coliform loads wereid in order to meet the applicable water quality
standards for the 303(d) impaired stream segments.

The TMDL loads and loading capacities were deriwsithg the load duration curve (LDC) approach. To
better correlate the relationship between the failuof concern and the hydrology of the Sectiod(8pD
listed waterbody, a LDC was developed for each manig site within the two listed segments. The
LDCs were derived using the 200 CFU/100 mL TMDlLgtir(i.e., state water quality standard), the daily
flow record recorded or synthesized for each aiel, the observed fecal coliform data collected fthen
two water quality monitoring stations (see Figuref the TMDL document) from 2005-2007.

Mean daily flows from 1987 through 2007 were usethe development of the flow duration curve and
load duration curve for site 380031 (Wild Rice Rimear Abercrombie, ND). Flows for monitoring
station 380031 were obtained from the dischargerdeat the United States Geological Survey (USGS)
gauge station (05053000) co-located with statiod038. There is no daily flow record for site 385233
therefore the mean daily flow record used in flawadion curve development and in the development of
the load duration curve was synthesized using #ilg flow record for the USGS site (05053000) tinaes
correction factor developed for the site. Thigection factor is based on the contributing watedsarea
for site 385233 expressed as a percentage of ttersiiad area for site 380031 (USGS site 05053000).
The correction factor is 101.8 percent for site Z85

The load duration curve plots the allowable fecdifarm load (using the 200 CFU/100 mL standard)
across the three flow regimes. Single grab safegkd coliform concentrations were converted ta®a
by multiplying by flow and a conversion factor tmpguce 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 flin@eegimes were determined using the linear
regression line.

The LDCs represent a flow-variable TMDL targetsoasrthe flow regimes shown in the TMDL
document. For each Wild Rice River segment covbyetthe TMDL document, the LDC is a dynamic
expression of the allowable load for any givenyd#dw. Loading capacities were derived from this
approach for each segment at each flow regimele¥aband 9 show the loading capacity loads (or
TMDL loads) for each listed segment of the Wild &River.

COMMENTS: It is not clear why 3 flow zones were used in ti¥ds for these TMDLs. Page 11 of the
document explainsow the flow regimes were defined for each site, lwiexplanation 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 12 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 descrnpaad 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 documennt{lie 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 apptep For relevant data that were known but tefbc

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:

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

XI 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 Wild Rice River TMDL data description and sunnynare included tables throughout
the document and in the data table in Appendi&cent water quality monitoring was conducted over
the period from 2005-2007 and included a total®fétal coliform samples. The data set also iretud
the 20 years of flow record on Wild Rice River froine USGS gauging site (05053000). The flow data
was used to develop load duration curves for thiel Riice River segments

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 moeticeind 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:

XI EPA regulations require that a TMDL include WLAS &l significant and/or NPDES permitted point stes
of the pollutant. TMDLs must identify the portioftbe loading capacity allocated to individual eixig and/or
future point source(s) (40 C.F.R. §130.2(h), 40.R.B130.2(i)). In some cases, WLAs may cover ntoaa
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.

X 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 weatk
allocations.

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

SUMMARY : There are no municipal wastewater treatment faslivith permitted fecal coliform
discharges in the watershed. There are an unsggknifimber of un-permitted animal feeding operation
in the watershed. Therefore, the WLAs for theseDL8l are zero.

COMMENTS: None.

4.3 Load Allocations (LA):

Load allocations include the nonpoint source, redf@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 hopidites
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 includestrepm point source loads that are not given specif
waste load allocations in this particular TMDL ays#$. In instances where nonpoint source loadibegsr
are particularly difficult to quantify, a performegtrbased allocation approach, in which a detailed
monitoring plan and adaptive management strateggiaployed for the application of BMPs, may be
appropriate.

Minimum Submission Requirements:

X EPA regulations require that TMDL expressions idellLAs which identify the portion of the loadingpegity
attributed to nonpoint sources and to natural bamkgd. Load allocations may range from reasonattyiate
estimates to gross allotments (40 C.F.R. 8130.2(g)nd allocations may be included for both erigtand
future nonpoint source loads. Where possible, ibxtations should be described separately farraht
background and nonpoint sources.

X Load allocations assigned to natural backgrounddadould not be assumed to be the difference bettie
sum of known and quantified anthropogenic souroelsthe existingn situ loads (e.g., measured in stream)
unless it can be demonstrated that all signifieeniropogenic 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 includes the landuse breakdownthfe watershed based on the 2006
National Agricultural Statistics Service data. 2006, approximately 81 percent of the landuseén th
watershed was cropland under active cultivatiome@ent was mid-density development and the
remaining 13 percent was idle/fallow, water or adhere are no point sources of fecal coliform



loading located in the watershed. Therefore, titeeeTMDL has been allocated to nonpoint sourcea a
load allocation (LA). Source specific data areiféd so an aggregate LA is assigned to nonpointssu
with a ranking of important contributors under was flow regimes provided as seen in the following
excerpted table.

Table 6. Nonpoint Sources of Pollution and Their Potential to Pollute at a Given Flow
Regime.

Flow Regime
Non-Point Sources ] ]
High Flow Medinm Low Flow
Flow
Riparian Area Grazing (Livestock) H H H
Amimal Feeding Operations H M L
Manure Application to Crop and H M L
Range Land
Intensive Upland Grazing (Livestock) H M L

Mote: Potential importance of non-point source area to contribute fecal coliform bactena loads under a given flow regime.
(H: High; M: Medium; 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 loadingsrahd 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 loalibcation (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 apgedprevel of discussion that addresses the Idvel o
uncertainty in the various components of the TMBthhical analysis, the assumptions used in that
analysis, and the relative effect of those asswnpton the final TMDL. The discussion should
demonstrate that the MOS used is sufficient to enthat the water quality standards would be adthih
the TMDL pollutant loading rates are met. In casbgre there is substantial uncertainty regardieg t
linkage between the proposed allocations and aehent 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:

X TMDLs must include a margin of safety (MOS) to amcbfor any lack of knowledge concerning the
relationship between load and wasteload allocataswater quality (CWA 8303(d)(1)(C), 40 C.F.R.
§130.7(c)(1) ). EPA's 1991 TMDL Guidance expléimst the MOS may be implicit (i.e., incorporatetbithe
TMDL through conservative assumptions in the ang)ya explicit (i.e., expressed in the TMDL asdowys
set aside for the MOS).

[1 If the MOS is implicit the conservative assumptions in the analysisatedunt for the MOS should be
identified and described. The document should disevhy the assumptions are considered conservative
and the effect of the assumption on the final TMiallue 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, anditi®L loading rate.




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

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

SUMMARY : The Wild Rice River TMDLs include explicit MOSs feach listed segment derived by
calculating 10 percent of the loading capacity e Ehplicit MOSs for the listed segments of the Wild
Rice River watershed are included in Tables 8 and 9

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 il 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)(2)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 dgiate
spring, and the lowest stream flows occur durirggwimter 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, induai@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 submitted&BA 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. 8130.7(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 jouidid to be involved in the TMDL development praces
Copies of the draft TMDL document were mailed ekeholders in the watershed during public
comment. Also, the draft TMDL document was postedNDoDH’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 associatéithwhe 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 expamatiat 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 pointregs) 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 describesatthditional data to be collected to determineéf fitad
reductions provided for in the TMDL are occurring.

I Under certain circumstances, a phased TMDL appro@shbe utilized when limited existing data aréewt!
upon to develop a TMDL, and the State believesttimuse of additional data or data based on betigytical
techniques would likely increase the accuracy efitMDL load calculation and merit development ceagond
phase TMDL. EPA recommends that a phased TMDL ehectu 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/tmdltinclarification_letter.pdf

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

SUMMARY : The Wild Rice River segments will be monitored adarg to an approved quality
assurance project plan. Once a watershed restonaiin is developed and implemented (e.g., a@ecti
319 Project Implementation Plan), monitoring wi#f tonducted on Wild Rice River according to a faitur
Quiality 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
guality impacts might also be used to conduct “wfiacenarios 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 tetgg will greatly influence the future success ¢hiaving
the needed pollutant load reductions.

Minimum Submission Requirements:

XI 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 upomtplement
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 permitted point sources in the wagersb it's not necessary to fully document reaslenab
assurance demonstrating that the nonpoint souackngs 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. Wleétsng an appropriate averaging period for a TMDL
analysis, primary concern should be given to thareeaof the pollutant in question and the achieveme
of the underlying WQS. However, recent federalegtp court decisions have pointed out that the titl
TMDL implies a “daily” loading rate. While the miogppropriate averaging period to be used for
developing a TMDL analysis may vary according t® plollutant, 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 requitsinent

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:

X The document should include an expression of th®Tkh terms of a daily load. However, the TMDL may
also be expressed in temporal terms other thay @ai., 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 Wild Rice River fecal coliform TMDL documentciudes daily loads expressed as
colonies per day for the two listed segments inthtershed. 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 EPA Region 8



EPA Region 8 CommentThe report mentions that data collected duringither quality
assessment was used to determine that the abde&eldwdources are the primary contributors of
fecal coliforms in the watershed. As informatiegarding source identification efforts is not
provided, it is not clear how these sources wewadiao be the major contributors. Additional
information regarding how it was determined thasthare the primary sources of fecal
coliforms in the watershed would be helpful.

The potential pathogen contributions from sept&teyns should be considered and explained in
the document. If there are no centralized wastemallection systems, then septic systems can
be potential contributors.

NDDoH ResponseA paragraph was added to Section 4.2 which useethdts from load
duration curve analysis as additional justificationattributing most of the fecal coliform
bacteria loading to runoff from unidentified anifieeding areas and hobby farms in the two
TMDL sub-watersheds. This conclusion is reachesdan the fact that all of the observed
fecal coliform concentrations above the 200 CFUMDO MDL target occur during the high
flow regime. Further, all of these observationseMeund to occur following intense summer
rain events rather than during spring runoff.

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

“Failing septic systems or direct discharge sews@gems 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., Jud and Nortoiville

In addition, additional language dealing with thle@ation to septic systems was added to
Section 8.2. It read as follows:

“Septic System- Septic systems provide an economically feasilalg 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
4. A leaching system that allows the effluent tteethe soil

Septic system failure occurs when one or more corpis 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 igenpal 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.”



“Septic system failure can occur for several reasalthough the most common reason is
improper maintenance (e.g. age, inadequate pump@t)er reasons for failure include
improper installation, location, and choice of syst Harmful household chemicals can
also cause failure by killing the bacteria thatedigthe waste. While the number of
systems that are not functioning properly is unknpivis estimated that 28 percent of
the systems in North Dakota are failing (USEPA,200

EPA Region 8 Comment:lIt is not clear why 3 flow zones were used in tiX¥0s for these
TMDLs. Page 11 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 cuilgw at low end of curve, etc) should be
added to the document.

From the information provided on page 12 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, describesdahediliration curve analysis, which is a
precursor to the load duration curve analysis.s Hieiw section describes how the flow intervals
used in the load duration curve are selected.

Additional language was also added to the “Loadalon 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. Thidtisa also describes how the midpoint for the
flow interval is selected.



