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1.0 INTRODUCTION AND DESCRIPTION OF THE WATERSHED

The Cedar Creek watershed covers approximately01882 acres in southwest North Dakota and
is part of the Missouri River Basin. Cedar Crel perennial stream and flows through five
counties in southwest North Dakota, providing raticmal and agricultural water supply, while it
delineates county lines as it flows to the Cannbritiger (Figure 1). Originating in the northeast
corner of Bowman County and the southeast corn8tage County, Cedar Creek winds its way
in a southeast direction across Adams, Grant, amek&ounties where it confluences with the
Cannonball River 18 miles south of Raleigh, NortkbBta. General characteristics and facts on
the Cedar Creek watershed and Cedar Creek aredprbin Table 1.

T
Legend
Nz
[ ]| cedar Creek watershed HUC 10130205 N
Cedar Creek

Figure 1. General Location of the Cedar Creek Wateshed.
1.1 Clean Water Act Section 303(d) Listing Informaibn

As part of the 2008 Clean Water Act Section 303{@pl Maximum Daily Load (TMDL) listing
process, the North Dakota Department of Health (WBPhas identified a 43.06 mile segment
(ND-10130205-033-S_00) and 67.56 mile segment (MD3D205-024-S_00) of Cedar Creek as
impaired (Tables 2 and 3, Figure 2). The NDDohHeased these waterbodies as fully supporting,
but threatened for the beneficial use of recreatiom to fecal coliform bacteria.
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Table 1. General Characteristics of Cedar Creek athits Watershed.
Legal Name Cedar Creek
8-Digit HUC 10130205

Counties Traversed

Adams, Bowman, Grant, Sioux, and Slope

Northwestern Great Plains (Level Ill) and Missouri

Ecoregion Plateau (Level 1V)

Watershed Area 1,010,842 acres

Head Waters Southeast Slope County

Outlet Cannonball River

Stream Classification Class I

Headwater Elevation 2,825 feet
Outlet Elevation 1,881 feet
River Length 295 miles

Slope | ‘
| Hettinger ‘

Bowman

AN
Legend

TMDL Segment ND-10130205-033-S_00
—— TMDL Segment ND-10130205-024-S_00
|| sub-Watershed ND-10130205-033-S_00
[ | sub-watershed ND-10130205-024-S_00
Cedar Creek

e

Figure 2. Location of Cedar Creek TMDL Segments ath Sub-Watersheds.
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Table 2. Section 303(d) TMDL Listing Information for Cedar Creek Waterbody

ND-10130205-033-S 00 (NDDoH, 2008).

Stream Name Cedar Creek

Assessment Unit ID ND-10130205-033-S_00

Stream Descriotion Cedar Creek from Cedar Lake, downstream to itslgen€e with
P Chanta Peta Creek

Size 43.06 miles

Designated Use Recreation

Stream Class Class Il

Use Support Fully Supporting, but Threatened

Impairment Fecal Coliform Bacteria

TMDL Priority High

Table 3. Section 303(d) TMDL Listing Information for Cedar Creek Waterbody
ND-10130205-024-S 00 (NDDoH, 2008).

Stream Name Cedar Creek

Assessment Unit ID | ND-10130205-024-S_00

Stream Description Cedar Creek from its confluence with Chanta PetelCdownstream
P to its confluence with Duck Creek

Size 67.56 miles

Designated Use Recreation

Stream Class Class Il

Use Support Fully Supporting, but Threatened

Impairment Fecal Coliform Bacteria

TMDL Priority High

1.2 Topography

Cedar Creek and its watershed lie within the MisisBlateau level IV ecoregion (43a), which is a
portion of the larger Northwestern Great Plain®ldil ecoregion (43). The topography of the
ecoregion and watershed is characterized by shassgrairie, rolling plains and occasional
sandstone buttes. Glaciation has had little teffext on the topography of the area encompassing
the watershed, leaving original soils in place armmplex stream drainage pattern. Elevation of
the area ranges between 3,150-feet (MSL) at WhetBaitte northwest Adams County to 2,350-
feet (MSL) in the bed of Cedar Creek at the easddroof the county (Soil Survey of Adams
County, USDA Soil Conservation Service, 1988). ufgy2 shows the general shape and size of
Cedar Creek and its watershed.
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1.3 Land Use/Land Cover

Land use in the two combined TMDL listed watershisgzimarily agriculture (Figure 4). Fifty-
nine (59) percent of the sub-watershed is pastaedtand, with the primary agricultural practice
being livestock production (Table 4). Thin toplsaisiltstone, sandstone, and shale minimize
crop production leaving pasture/rangeland and gmadsonsisting of short grass prairie, forbs,
and a wide variety of forage ideal for beef produtt The primary crop production consists of
small grain crops such as durum, spring, winteratjheats, barley, millet, and rye accounting for
approximately 30 percent of the land use. Withatieent of no-till and minimum tillage
technologies, the region is seeing an increaseimeh water use crops such as corn, grown for
ethanol production and for feed silage, and surdlew Other land uses include developed
(mainly roads and farmsteads), wetlands/open watsrds/shrublands, and fallow/idle cropland.

LA RRE]

Sr Eal

Sunflowers

Legend ¢

- Alfalfa C] Other Crops ”
[] sub-watershed ND-10130205-033-S_00 [

l:l Wheat's - Developed " \ |

- if , —— e

[_] sub-Watershed ND-10130205-024-S_00 B oy — P 7
—— TMDL Segment ND-10130205-033-S_00 _

- Other Small Grains - Woods/Shrublands ¢

— TMDL Segment ND-10130205-024-5_00 - - - Fallow/ldle Cropland

Figure 3. Land Use in the TMDL Sub-Watersheds (NAS, 2007).
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Table 4. Land Use Summary by TMDL Sub-Watershed.
Sub-Watershed
ND-10130205-033-S 00| ND-10130205-024-S 00 Total
Land Use Type Acres Percent Acres Percent Acres Percent
Pasture/Grassland 45,221 50.5 92,17 63.4 137,393 85 5
Alfalfa 560 0.6 400 0.3 960 0.4
Wheat's (Durum, Spring, &
Winter) 30,499 34.1 36,282 25.0 66,781 28.4
Barley 1,385 1.6 1,643 1.1 3,028 1.3
Other Small Grains (Oats,
Millet, & Rye) 288 0.3 865 0.6 1,153 0.5
Corn 1,294 15 1,023 0.7 2,317 1.0
Sunflowers 3,065 3.4 2,272 1.5 5,337 2.3
Other Crops (Canola, Dry
Beans, Flaxseed, Lentils,
Peas, Potatoes, Safflower,
Sorghum, & Soybeans) 986 1.1 2,788 1.9 3,774 1.6
Developed 4,331 4.8 6,433 4.4 10,764 4.6
Wetlands/Open Water 1,440 1.6 1,252 0.9 2,692 1.1
Woods/Shrublands 151 0.2 132 0.1 283 0.1
Fallow/ldle Cropland 291 0.3 181 0.1 472 0.2
Total 89,511 100 145,443 100 234,954 100

1.4 Climate and Precipitation

The climate of southwestern North Dakota variesifitantly depending on the season. The
Cedar Creek watershed does not have a climaterstaated within it, therefore, precipitation
data for the climate station at Hettinger, ND wexrdewed. Data were obtained from North
Dakota Agriculture Weather Network (NDAWN) for tperiod 1990-2008. Extreme seasonal
variations in temperature are typical of the clieiat this region. January is typically the coldest
month of the year with a mean monthly temperat@irbé F. July is the warmest month of the
year with mean monthly temperature of 69° F. Meamthly precipitation between 1990 and
2008 is shown in Figure 4 (NDAWR008). Mean annual precipitation is 15.5 inches.
Precipitation events tend to be brief and intemskeaccur mainly during the months of May
through July, with little precipitation from Novembthrough March. June is the wettest month of
the year with average precipitation of 2.95 inc{f@gure 4).
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Figure 4. Average Monthly Precipitation for the Calar Creek Watershed. Based on North Dakota
Agriculture Weather Network (NDAWN), Hettinger, ND Weather Station Data from 1990-2008

1.5 Available Data

1.5.1 Fecal Colifrom Bacteria Data

Fecal coliform bacteria samples have been colleatédo locations within the TMDL listed sub-
watersheds (Figure 5). Monitoring station 38418 cated on Cedar Creek, 1.5 miles upstream
from its confluence with Chanta Peta Creek. Tloeséd site, 384182, is located on Cedar Creek,
13 miles north of Haynes, ND on Highway 18. lcadlocated with a United States Geological
Survey (USGS) gauging station (06352000). Thesestations were monitored for fecal

coliform bacteria from 1998-1999 as part of the &adreek Watershed Assessment Project
(NDDoH, 2000) and from 2001-2005 as part of the diedCedar Creek Watershed Restoration
Action Strategy Implementation Project (NDDoH, 206

The sample frequency for the two monitoring statiaas once per week during the recreational
season for every year they were monitored. Basdti@State water quality standard for fecal
coliform bacteria (NDDoH, 2006), the recreationsseais May 1 to September 30. Sampling was
discontinued during periods of no flow which hapgeifrequently during the months of August
and September at both monitoring stations.
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Figure 5. Location of Water Quality Monitoring Stations on the Cedar Creek TMDL Listed
Segments.

Tables 5 and 6 provide a summary of the monthlynwgetac mean fecal coliform bacteria
concentrations, the percentage of samples exceddm@FU/100mL, and the recreational use
assessment for sites 384182 and 384183, respgctiVbke data were pooled across all years
(1998-1999 and 2001-2005) and the geometric meacetdration of fecal coliform bacteria and
the percent of samples over 400 CFU/100mL wereutatied for each month during the
recreational period of May 1 through September 30.

During the month of May, the geometric mean metStae water quality standard of 200
CFUs/100 mL at both sites, however the percenaofdes exceeding the 400 CFU/100 mL
standard was 14.3 percent and 22.2 percent at38ti82 and 384183, respectively. Therefore,
the recreational use assessment at both siteasasdpporting, but threatened during May.
During June at site 384182 and during the montliingé, July and August at site 384183 both
fecal coliform bacteria standards were exceedadtheg is a recreational use assessment of not
supporting. During the months of July, August &sgptember recreational use was assessed as
fully supporting at site 384182.
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Table 5. Summary of Fecal Coliform Data for Site 38182, Cedar Creek at Highway 8 (1998-
1999 and 2001-2005).

. Percentage of
Geometric Mean :
: Samples Recreational Use
Month N Concentration di
(CFU/100mL) Exceeding 400 Assessment
CFU/100mL

Ma Fully Supporting,
y 28 48 14.3% but Threatened
June 19 265 26.3% Not Supporting
July 13 143 7.7% Fully Supporting
August 46 0.0% Fully Supporting
September 21 0.0% Fully Supporting

Table 6. Summary of Fecal Coliform Data for Site 38183, Cedar Creek 1.5 miles upstream
from its confluence with Chanta Peta Creek (1998-B® and 2001-2005).

. Percentage of
Geometric Mean :
: Samples Recreational Use
Month N Concentration di
(CFU/100mL) Exceeding 400 Assessment
CFU/100mL
Ma Fully Supporting,
y 27 138 22.2% but Threatened
June 26 288 46.2% Not Supporting
July 16 620 75.0% Not Supporting
August 10 426 70.0% Not Supporting
September| 4 390 50.0% NA'

! Based on the NDDoH’s Beneficial Use Assessmenhbtilogy (NDDoH, 2007) a minimum
of 5 samples are required for assessment.

1.5.2 Hydraulic Discharges

Discharge records were constructed for the twedisegments based on mean daily discharge
measurements collected by the USGS at gaugin@sta@352000 from 1988-2008. Site 384182
is collocated with USGS gauging station 063520B0r site 384183, the mean daily discharge
record was synthesized using the daily flow redordhe USGS site (06352000) times a
correction factor developed for site 384183. Tdugection factor is based on the contributing
watershed area for site 384183 expressed as anpageeof the watershed area for site 384182
(USGS site 06352000). The correction factor foe 884183 is 65.6 percent.

2.0 WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximuml{phoads (TMDLSs) be developed for

waters on a state's Section 303(d) list. A TMDHOes$ined as “the sum of the individual wasteload
allocations for point sources and load allocatifmmsionpoint sources and natural background”
such that the capacity of the waterbody to assimpallutant loadings is not exceeded. The
purpose of a TMDL is to identify the pollutant loeetluctions or other actions that should be
taken so that impaired waters will be able to atwater quality standards. TMDLs are required
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to be developed with seasonal variations and nmggide a margin of safety that addresses the
uncertainty in the analysis. Separate TMDLs ageired to address each pollutant or cause of
impairment (i.e., fecal coliform bacteria).

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. The narrative gemetdr quality standards are listed below
(NDDoH, 2006).

» All waters of the State shall be free from substarattributable to municipal, industrial, or
other discharges or agricultural practices in catregions or combinations that are toxic
or harmful to humans, animals, plants, or residepiatic biota.

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

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

b. Impair existing or reasonable beneficial udeb® receiving water; or

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

In addition to the narrative standards, the NDD@ld Bet a biological goal for all surface waters in
the state. The goal states “the biological coaditf surface waters shall be similar to that tdssi
or waterbodies determined by the department t@gemnal reference sites” (NDDoH, 2008).

2.2 Numeric Stream Water Quality Standards

The Cedar Creek is a Class Il stream. The NDDdfhitien of a Class Il stream is shown below
(NDDoH, 2006).

Class Il — The quality of the waters in this class shalsbgable for the propagation and/or
protection of resident fish species and other aq#bta and for swimming, boating, and other
water recreation. The quality of the waters shalfor irrigation, stock watering, and wildlife
without injurious effects. After treatment consigtof coagulation, settling, filtration, and
chlorination, or equivalent treatment processeaswater quality shall meet the bacteriological,
physical, and chemical requirements of the departiioe municipal or domestic use. Additional
treatment for municipal use may be required to rtfeedrinking water requirements of the
Department. Streams in this classification maynbermittent in nature, which would make these
waters of limited value for beneficial uses sucmamicipal water, fish life, or irrigation.

Numeric criteria have been developed for Clasgrdélasns for fecal coliform bacteria. Fecal
coliform bacteria standards have been establishédge shown in Table 7. The fecal coliform
bacteria standard applies only during the recreaeason from May 1 to September 30.
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Table 7. North Dakota Fecal Coliform Bacteria Stadards for Class Il Streams.
Standard

Parameter Geometric Mean Maximum 2

Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/D0

TExpressed as a geometric mean of representativelesoollected during any consecutive 30-day period
2 No more than 10 percent of samples collected duaimgconsecutive 30-day period shall individuakgeed the
standard.

3.0 TMDL TARGETS

A TMDL target is the value that is measured to pitlie 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 stadd The following TMDL target for Cedar
Creek is based on the NDDoH water quality stanétaréecal coliform bacteria.

3.1 Fecal Coliform Bacteria Target

Based on the North Dakota 2008 Section 303(d) TNMEt.Cedar Creek from Cedar Lake,
downstream to its confluence with Chanta Peta Ciseaksessed as fully supporting, but
threatened for recreation use due to fecal colifbatteria counts exceeding the North Dakota
water quality standard (Table 2). Cedar Creek fitsnsonfluence with Chanta Peta Creek
downstream to its confluence with Duck Creek i® @ssessed as fully supporting, but threatened
due to fecal coliform bacteria counts which excéedNorth Dakota water quality standard (Table
3). The North Dakota water quality standard faatecoliform bacteria is a geometric mean
concentration of 200 CFU/100 mL during the recaraseason from May 1 to September 80.
addition, no more than ten percent of the sampm#eated within the 30-day period may exceed
400 CFU/100 mL. Therefore, the TMDL target forstneport is the fecal coliform standard
expressed as the 30-day geometric mean 200 CFUsILOWhile the standard is intended to be
expressed as the 30-day geometric mean, the fargepressed as the daily average fecal coliform
bacteria concentration based on a single grab saragpressing the target in this way will ensure
the TMDL will result in both components of the sland being met and that recreational uses are
restored.

4.0 SIGNIFICANT SOURCES
4.1 Point Sources

Within the Cedar Creek watershed, there are no cipalipoint sources permitted through the
North Dakota Pollutant Discharge Elimination Sys{@&wbPDES) Program

There are four (3 medium and 1 small) permitted OAfAFOs in the two TMDL sub-watersheds,
however, they are zero discharge facilities anchateleemed a significant source of fecal
coliform bacteria loadings to Cedar Creek.
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4.2 Nonpoint Sources

Based on the 2007 National Agricultural StatisBesvice (NASS) land use/land cover dagagdl

use in the two combined TMDL listed sub-watershedgsimarily agriculture (NASS, 2007) (Figure 4).
Fifty-nine (59) percent of the two combined sub-evaheds is pasture/grassland, with the primary
agricultural practice being livestock productiorabile 4). Based on the 2007 NASS dthe, dominant
land use/land cover within an estimated 250 meparian buffer adjacent to the two TMDL
segments of Cedar Creek is pasture/rangeland asdlgnd at 95 percent. With agriculture being
the predominant land use, farms and ranches aagelbthroughout the watershed. Livestock
production is a dominant agricultural practice idafns, Hettinger, and Slope Counties with an
estimated livestock production of 90,000 in theeéhcounties combined (NDASS, 2008).

For purposes of this TMDL, AFOs are considered ot source. Based on an aerial survey
conducted by the NDDoH in 2005 (ESPE, 2005) thexeev@6 animal feeding areas identified in
the Cedar Creek sub-basin. There may be other Afrde TMDL sub-watersheds, however
their location and size are unknown.

These data indicate that the primary nonpoint sssufor fecal coliform bacteria in the Cedar
Creek watershed are as follows:

* Runoff of manure from rangeland and pastureland;

* Runoff of manure from unpermitted animal feedingea;

» Direct deposit of manure into Cedar Creek by liwekt and
» Background levels associated with wildlife.

This information also suggests that the primaryticuators of fecal coliform bacteria for the
subwatersheds are unpermitted animal feeding é&veated in close proximity to Cedar Creek and
livestock grazing and watering directly in and aéjat to Cedar Creek.

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 pollutantsliis case total fecal coliform bacteria) to
determine the load reduction needed to meet tgettaiTo determine the cause-and-effect
relationship between the water quality target dnadidentified source, the “load duration curve”
methodology was used. The loading capacity or TNthe amount of pollutant a waterbody
can receive and still meet and maintain water guatandards and beneficial uses. The following
technical analysis addresses the fecal colifornepgcload allocation and the load allocation
reductions necessary to achieve the water quaditydard for fecal coliform bacteria target of 200
CFU/100 mL plus a margin of safety.

5.1 Mean Daily Stream Flows

In southwest North Dakota, rain events are variahld can be sporadic and heavy or light,
occurring over a short duration or over severakd&yecipitation events of large magnitude,
occurring at a faster rate than absorption, couteilbo high runoff events. These events are
represented by runoff in the high flow regime. Thedium flow regime is represented by runoff
that contributes to the stream over a longer domatiThe low flow regime is characteristic of
drought or precipitation events of small duratiowl/@r magnitude that do not contribute to runoff.
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Mean daily flows from May 1988 through June 2008emesed in the development of the flow
duration curve and load duration curve for site1384(Cedar Creek at Highway 18 near Haynes,
ND). Flows for monitoring station 384182 were abéal from the discharge record at the United
States Geological Survey (USGS) gauging statioB32600) co-located with station 384182.
There is no daily flow record for site 384183, #fere the mean daily flow record used in flow
duration curve development and in the developmetitenload duration curve was synthesized
using the daily flow record for the USGS site (0B380) times a correction factor developed for
the site. This correction factor is based on th&ributing watershed area for site 384183
expressed as a percentage of the watershed argitef884182 (USGS site 06352000). The
correction factor is 65.6 percent for site 384183.

5.2 Flow Duration Curve Analysis

The flow duration curve serves as the foundatioritfe load duration curve used in the TMDL.
Flow duration curve analysis looks at the cumutafrequency of historic flow data over a
specified time period. A flow duration curve reaflow (expressed as mean daily discharge) to
the percent of time those mean daily flow valuegehaeen met or exceeded. The usepeftent

of time exceedédi.e., duration) provides a uniform scale rangfragm 0 to 100 percent, thus
accounting for the full range of stream flows. LbBows are exceeded most of the time, while
flood flows 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-axis (Figure B)sing this approach, flow duration intervals
are expressed as a percentage, with zero correggaodhe highest flows in the record (i.e.,
flood conditions) and 100 to the lowest flows ie tlecord (i.e., drought). Therefore, as depicted
in Figure 6, a flow duration interval of fifty (5@ercent, associated with a stream flow of 2.9 cfs,
implies that 50 percent of all observed mean ddiggharge values equal or exceed 2.9 cfs.

Once the flow duration curve is developed for tineasn site, flow duration intervals can be
defined which can be used as a general indicatbydrologic condition (i.e., wet vs dry
conditions and to what degree). These intervalzdoes) provide additional insight about
conditions and patterns associated with the impantr{fecal coliform bacteria in this case)
(USEPA, 2007). As depicted in Figure 6, the flowvation curve was divided into three zones,
one representing high flows (0-15 percent), anditremoderate flows (15-85 percent), and one
for low flows (85-96 percent). Based on the flowation curve analysis, no flow occurred four
(4) percent of the time (96-100 percent). These fhtervals were defined by examining the
range of flows for the site for the period of ret@and then by looking for natural breaks in the
flow record based on the flow duration curve pKig@re 6). A secondary factor in determining
the flow intervals used in the analysis is the namdf fecal coliform observations available for
each flow interval.

Based on the analysis of the flow duration curweettgped for site 384183 (Appendix B), three
flow regimes were defined for this site as welhe$e flow regimes were used in the development
of the TMDLs for each site (Appendix C). For pures®f this TMDL the high flow regime at site
384183 was defined as flows which were exceedegueiéent or less of the time, while the low
flow regime was defined as flows which are excee®tef@ercent of the time. Generally, these are
flows which are less than 0.5 cfs. Based on thw fluration curve analysis, no flow occurred

four (4) percent of the time at site 384183 as well
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Figure 6. Flow Duration Curve for Cedar Creek Monitoring Station 384182 Collocated with
USGS Station 06352000 near Haynes, ND (The curvdleets flows collected from 1988-2008)

5.3 Load Duration Curve Analysis

An important factor in determining nonpoint soupmlution loads is variability in stream flows
and loads associated with high, moderate, and llmw: fTo better correlate the relationship
between the pollutants of concern and the hydrotddiie Section 303(d) listed waterbodies, a
fecal coliform bacteria load duration curve waseleged for each site representing the
waterbody. The load duration curves were deriv&dg the TMDL target (i.e., state water
quality standard for fecal coliform bacteria), thaly flow record obtained or synthesized for each
site (see Section 5.1), and the fecal coliform ér@atdata collected at each site from May 1-
September 30.

Observed in-stream fecal coliform bacteria con@itins from monitoring sites 384182 and
384183 were converted to pollutant loads by muliifg bacteria concentrations by the daily flow
on the date the sample was collected and a cooweiiattor. These loads are plotted against the
percent exceeded of the flow on the day of samgleation (Figure 7). Points plotted above the
TMDL target curve exceed the TMDL target (Figure Ppints plotted below the curve are
meeting the water quality target of 200 CFUs/100mL.

For each flow interval or zone (i.e., high, moderddw) and each site, a regression relationship
was developed between the samples which occur ahevEMDL target (200 CFU/100 mL)
curve and the corresponding percent exceeded fldve. load duration curve for site 384182
depicting the regression relationship for each fiotgrval is provided in Figure 7. Load duration
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curves for the remaining sites are provided in Agpjpe C. The regression line for each flow
interval was then used with the midpoint of thecpat exceeded flow for that interval to calculate
the existing total fecal coliform bacteria load tbat flow interval. For example, in the example
provided in Figure 7, the regression relationst@ween observed fecal coliform bacteria loading
and percent exceeded flow for the high flow inté(@al5 percent) is:

Fecal coliform load (expressed as OFUs/day) = antilog (5.08 + (-6.39*Percent Excekde
Flow))

Where the midpoint of the flow interval from 0 t6 frercent is 7.5 percent, the existing fecal
coliform load is:

Fecal coliform load (10CFUs/day) = antilog (5.08 + (-6.39*0.075))
= 39,880

The midpoint for the flow interval is also usedestimate the TMDL target load. In the case of
the previous example, the TMDL target load fortiidpoint or 7.5 percent exceeded flow
derived from the 200 CFU/100 mL TMDL target curse2D,554 x 10CFUs/day (Figure 6).
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Figure 7. Load Duration Curve for Cedar Creek Monitoring Station 384182 Collocated with
USGS Station 06352000 near Haynes, ND (The curvdleets flows collected from 1988-2008)

5.3 Loading Sources

In Section 4.0, significant sources of fecal cohfidoading were defined as non-point source
pollution originating from livestock. One of the mamportant concerns regarding non-point
sources is variability in stream flows. Variableeam flows often cause different source areas and
loading mechanisms to dominate (Cleland, 2003) pusiously described, three flow regimes
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(i.e., high, moderate, and low) were selected poesent the hydrology of the watershed (Figure
6).

By relating runoff characteristics to each flowireg one can infer which sources are most likely
to contribute to fecal coliform bacteria loadingnimals grazing in the riparian area contribute
total fecal coliform bacteria by depositing manwtgere it has an immediate impact on water
guality. Due to the close proximity of manure e stream or by direct deposition in the stream,
riparian grazing impacts water quality at high, medand low flows (Table 8). In contrast,
intensive grazing of livestock in the upland andlindhe riparian area has a high potential to
impact water quality at high flows and medium impatcmoderate flows (Table 8). Exclusion of
livestock from the ripariaarea eliminates the potential of direct manure dee@md therefore, is
considered to be of high importance at all flowkwever, intensive grazing in the upland creates
the potential for manure accumulation and availgkibr runoff at high flows and a high potential
for fecal coliform bacteria contamination.

Since there are no significant point sources betieo be impacting bacteria loading in the
watershed, loading sources exceeding the targeé earthe medium flow regime and those
occurring in the high flow regime indicate non-pgaonurce pollution. Specific non-point sources
of pollution and their potential to contribute &l coliform bacteria loads under high, medium
and low flow regimes in the Cedar Creek watershiedlascribed in Table 8.

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

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

'Potential importance of non-point source area tardaute fecal coliform bacteria loads under a giflew regime rated as
H: High; M: Medium; and L: Low.

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the Bi&ironmental Protection Agency (EPA)
regulations require that “TMDLSs shall be establla¢ levels necessary to attain and maintain the
applicable narrative and numerical water qualigndards with seasonal variations and a margin
of safety which takes into account any lack of klemlge concerning the relationship between
effluent limitations and water quality.” The margf safety (MOS) can be either incorporated
into conservative assumptions used to develop BT (implicit) or added to a separate
component of the TMDL (explicit).

To account for the uncertainty associated with kmeaurces and the load reductions necessary to
reach the TMDL target of 200 CFU/100 mL, a ten patexplicit margin of safety was used for
this TMDL. The MOS was calculated as ten percéth® TMDL. In other words ten percent of
the TMDL is set aside from the load allocation &8@S. The ten percent MOS was derived by
taking the difference between the points on thd kharation curve using the 200 CFU/100 mL
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standard and the curve using the 180 CFU/100 mL.
6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act andaisded regulations require that a TMDL be
established with seasonal variations. The CedeelCFMDL addresses seasonality because the
flow duration curves were developed using 20 ye&t$SGS gauge data encompassing all 12
months of the year. Additionally, the water quatitandard is seasonally based on the recreation
season from May 1 to September 30 and controlsbeillesigned to reduce fecal coliform
bacteria loads during the seasons covered by dinelatd.

7.0 TMDL
The TMDL can be generically described by the foilogvequation:
TMDL = WLA + LA + MOS

Where:

TMDL = Total Maximum Daily Load, or the maximum ldiag a waterbody can receive
without violating water quality standards;

WLA = Wasteload allocation, or the portion of filRIDL allocated to existing or future
point sources;

LA = Load allocation, or the portion of th&DL allocated to existing or future non-
point sources; and

MOS Margin of safety, or an accounting of utaety about the relationship between
pollutant loads and receiving water quality. Thargn of safety can be provided
implicitly through analytical assumptions or exglicby reserving a portion of the

loading capacity.

Table 9 provides an outline of the critical elensefior each of the waterbody specific fecal
coliform bacteria TMDLSs located within the Cedare€k watershed. TMDLs for waterbodies
ND-10130205-024-S_00 and ND-10130205-033-S_00 r@septed in Tables 10 and 11,
respectively. Each TMDL summary provides an edinad the existing daily load and an
estimate of the average daily loads necessary & weger quality target (i.e. TMDL load). This
TMDL includes a load allocation from known non-pio&ources and a ten percent margin of
safety. It should be noted that the TMDL loadsdi@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 tat tieeapplicable water quality standards may
be higher or lower depending on the results ofrutaonitoring.
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Table 9. TMDL Summary for the Two TMDL Listed Segments of Cedar Creek.

Category Description Explanation

Beneficial Use Impaired Recreation Contact Recregtlo_n (i.e. swimming ang
fishing)

Pollutant Fecal coliform bacteria See Section 2.1

TMDL Target .

Fecal Coliform 200 CEU/100 mL Based on North Dakota Water Quality
Standards

N . No Significant Point Sources in Sub-
Significant Sources Nonpoint Sources \Watersheds
Margin of Safety (MOS) [ Explicit 10%

Table 10. Fecal Coliform Bacteria TMDL (10 CFU/Day) for Cedar Creek Waterbody
ND-10130205-024-S 00 as Represented by Site 384182.

Flow Regime

High Flow Moderate Flow Low Flow
Existing Load 39,880 2,803
TVDL 20,554 1.419 No load reduction
WLA 0 0 necessary
LA 18,499 1,277
MOS 2,055 142

Table 11. Fecal Coliform Bacteria TMDL (10 CFU/Day) for Cedar Creek Waterbody
ND-10130205-033-S 00 as Represented by Site 384183.

Flow Regime
High Flow Moderate Flow Low Flow
Existing Load 63,009 3,323
Jvl\:l_,lil_ 13’0483 9031 No load reduction
necessary
LA 12,135 838
MOS 1,348 93

8.0 ALLOCATION

There are no known point sources that could pabyimpact the watershed. Therefore, the
entire total fecal coliform load for this TMDL idlecated to nonpoint sources in the watershed.
Three flow regimes (high flows, medium flows, lolews) were identified for the TMDL.

TMDLs were not required for the low flow regimes gegments ND-10130205-024-S_00 and
ND-10130205-033-S_00 because all samples colledtédws in these regimes were at or below
the water quality target of 200 CFU/100mL.

The entire nonpoint source load is allocated asglesload because there is not enough detailed
source data to allocate the load to individual sag, animal feeding, septic systems, riparian
grazing, upland grazing). To achieve the TMDL &sgdentified in the report, it will require the
wide spread support and voluntary participatiofaotiowners and residents in the immediate
watershed as well as those living upstream. Th®I8/Adescribed in this report are a plan to
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improve water quality by implementing best managanpeactices through non-regulatory
approaches. “Best management practices” (BMPsnatbods, measures, or practices that are
determined to be a reasonable and cost effectiamsi®r a land owner to meet nonpoint source
pollution control needs,” (USEPA, 2001). This TMPlan is put forth as a recommendation for
what needs to be accomplished to restore and nraitdaecreational uses for Cedar Creek from
Cedar Lake, downstream to its confluence with Ch&wdta Creek and Cedar Creek from its
confluence with Chanta Peta Creek downstream tmitfuence with Duck Creek. Water quality
monitoring should continue to assess the effectsfecommendations made in this TMDL.
Monitoring may indicate that BMP implementation &rdhe loading capacity recommendations
should be adjusted

Controlling non-point sources is an immense un#artarequiring extensive financial and
technical support. Provided that technical andrfmal assistance is available to landowners and
livestock producers in the Cedar Creek watershebet BMPs have the potential to significantly
reduce fecal coliform bacteria loads. The follogvarescribe in detail those BMPs that will reduce
fecal coliform bacteria levels in Cedar Creek.

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to promeskhy water quality and riparian areas
through management of livestock and associatedngydand. Fecal matter from livestock and
erosion from poorly managed grazing land and rgmadreas can be a significant source of fecal
coliform bacteria loading to surface water. Prgatpn, plant cover, number of animals, and soils
are factors that affect the amount of bacteriavdedid to a waterbody because of livestock. These
specific BMPs are known to reduce non-point sopa&ition from livestock.

Livestock Exclusion From Riparian AreasThis practice is established to remove livestioockn
grazing riparian areas and watering in the strehivestock exclusion is accomplished through
fencing. A reduction in stream bank erosion caexygected by minimizing or eliminating hoof
trampling. A stable stream bank will support vegien that will hold banks in place and serve a
secondary function as a filter from non-point seunenoff. Added vegetation will create aquatic
habitat and shading for macroinvertebrates and fidinect deposit of fecal matter into the stream
and stream banks will be eliminated as a resulvestock exclusion by fencing.

Water Well and Tank DevelopmentFencing animals from stream access requiresiechative
water source. Installing water wells and tanksgas this need. Installing water tanks provides
quality water source and keeps animals from wadmdydefecating in streams. This will reduce
the probability of pathogenic infections to livestand the public.

Prescribed Grazing This practice provides increased ground covdrgaound stability by

rotating livestock throughout multiple fields. @nag with a specified rotation minimizes
overgrazing and resulting erosion. The NaturaldReses Conservation Service (NRCS)
recommends grazing systems to improve and maintaiar quality and quantity. Duration,
intensity, frequency, and season of grazing caméeaged to enhance vegetation cover and litter,
resulting in reduced runoff, improved infiltrationcreased quantity of soil water for plant

growth, and better manure distribution and incrédaate of decomposition (NRCS, 1998).

Waste Management SystesmA waste management system is made up of vacmuponents
designed to control non-point source pollution froomcentrated animal feeding operations
(CAFOs) and animal feeding operations (AFOs). Riuag clean water from the feeding area and
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containing dirty water from the feeding area inoag are typical practices of a waste management
system. Manure handling and application of mamudesigned to be adaptive to environmental,
soil, and plant conditions to minimize the probepibf contamination of surface water.

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirementtus TMDL, a hard copy of the TMDL for the

two segments of Cedar Creek and a request for cotrwees mailed to participating agencies,
partners, and to those who requested a copy. Tihosgled in the mailing of a hard copy were as
follows:

* Adams County Soil Conservation District;

* Bowman-Slope Counties Soil Conservation District;

» Slope-Hettinger Counties Soil Conservation District

* Natural Resources Conservation Service (State €)ffand
* U.S. Environmental Protection Agency, Region VIII

In addition to the mailed copies, the TMDL for Ce@aeek was posted on the North Dakota
Department of Health, Division of Water Quality wsite at:
http://www.health.state.nd.us/WQ/sw/Z2 TMDL/TMDLs Under PublicComment/B_Under_Public
Comment.htm. A 30 day public notice soliciting comment andtjggpation was also published in
the following newspapers:

* Adams County Record;
* Bowman County Pioneer; and
* The Herald (Slope and Hettinger Counties)

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

10.0 MONITORING

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

To ensure that the best management practices (BMishechnical assistance that are
implemented as part of any Section 319 watersh&dnaion project are successful in reducing
fecal coliform bacteria loadings to levels presedbn this TMDL, water quality monitoring is
conducted in accordance with an approved Qualisufence Project Plan (QAPP).

11.0 TMDL IMPLEMENTATION STRATEGY

Implementation of TMDLSs is dependent upon the amiity of Section 319 NPS funds and/or
other watershed restoration programs (e.g. USDArBnmental Quality Incentive Program), as
well as securing a local project sponsor and taired matching funds. Provided these three
requirements are in place, a project implementatian (PIP) is developed in accordance with
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the TMDL and submitted to the ND Nonpoint SourcdRion Task Force and the US EPA for
approval. The implementation of the BMPs contaimmeithe NPS pollution PIP is voluntary.
Therefore, success of any TMDL implementation proje ultimately dependent upon the
producers in the watershed to voluntarily impleni&®tPs needed to meet the TMDL goal.

Monitoring is an important and required compondrdaryy PIP. As a part of the PIP, data are
collected to monitor and track the effects of BNiipiementation as well as to judge overall
project success. Quality Assurance Project Pl@Ad’Ps) 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 aatl/aed, watershed restoration tasks are
adapted to place BMPs where they will have thetgetdenefit to water quality.

Also, as part of the implementation plan for thiDL, it is recommended that the permitted
point sources (i.e., AFOs/CAFOSs) in the watershethbpected to ensure that they are being
operated in compliance with their permit conditioasd to verify that they aren’t significant fecal
coliform sources. All permitted CAFOs (greaterrtloa equal to 1000 animal units) are inspected
annually by the NDDoH. Permitted AFOs (<1000 aniorats) in the Cedar Creek watershed
should be inspected on an as needed basis.
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Appendix A

Fecal Coliform Bacteria Data Collected
At Sites 384182 and 384183



Site 384182 Cedar Creek at Highway 18 near Haynes, ND

Date Result
5/3/98 90
5/11/98 80
5/17/98 50
5/25/98 50
6/1/98 240
6/8/98 360
6/15/98 170
7/6/98 50
7/12/98 340
7/21/98 60
7/27/98 120
8/2/98 60
8/10/98 320
8/24/98 30
8/31/98 30
9/8/98 <10
9/13/98 40
9/20/98 20
9/28/98 40
5/5/99 420
5/11/99 40
5/25/99 20
6/9/99 440
6/22/99 210
7/6/99 150
8/3/99 90
9/7/99 30
5/7/101 <10
5/14/01 <10
5/21/01 10
5/29/01 220
6/4/01 230
6/6/01 450
6/18/01 750
7/3/01 110
7/16/01 150
9/18/01 10

Date Result
5/2/02 <10
5/7/102 10
5/13/02 20
5/20/02 280
5/28/02 530
6/4/02 210
6/17/02 150
8/12/02 20
9/16/02 20
5/7/03 40
5/13/03 30
5/21/03 380
5/27/03 50
6/10/03 170
6/24/03 740
7/8/03 960
5/3/04 20
5/11/04 200
5/24/04 600
6/8/04 300
6/22/04 440
7/6/04 290
7/20/04 170
5/2/05 <10
5/4/05 <10
5/10/05 <10
5/16/05 <10
5/23/05 440
6/1/05 140
6/9/05 290
6/14/05 60
6/22/05 270
6/29/05 310
7/5/05 40
7/18/05 150
7/27/05 120
8/9/05 10
8/24/05 70




384183 Cedar Creek 1.5 miles upstream from its cdaoence with Chanta Peta Creek

Date Result Date Result
5/3/98 810 6/2/02 90
5/11/98 710 6/9/02 190
5/17/98 1300 6/17/02 170
5/25/98 50 6/23/02 340
5/7/01 40 6/30/02 10
5/14/01 160 6/9/03 700
5/21/01 270 6/24/03 530
5/29/01 290 6/8/04 740
5/1/02 130 6/22/04 100
5/5/02 <10 6/1/05 40
5/7/02 40 6/14/05 10
5/12/02 20 6/22/05 70
5/19/02 70 6/29/05 450
5/29/02 280 7/6/98 >1600
5/6/03 170 7/12/98 >1600
5/13/03 380 7/21/98 >1600
5/20/03 80 7127/98 440
5/27/03 >1600 7/2/01 >1600
5/2/04 30 7/9/01 >1600
5/10/04 480 7/16/01 >1600
5/16/04 190 7/22/01 460
5/23/04 470 7/31/01 >1600
5/2/05 10 7/8/02 480
5/4/05 20 7/14/02 260
5/10/05 140 7/8/03 20
5/16/05 250 7/6/04 >1600
5/23/05 200 7/5/05 220
6/1/98 980 7/18/05 1100
6/8/98 980 7/27/05 90
6/15/98 1600 8/2/98 60
6/22/98 190 8/10/98 >1600
6/28/98 100 8/24/98 600
6/28/98 210 8/31/98 <10
6/4/01 270 8/2/01 850
6/11/01 1100 8/6/01 >1600
6/18/01 >1600 8/13/01 660
6/19/01 >1600 8/20/01 >1600
6/21/01 1100 8/21/01 150
6/25/01 >1600 8/27/01 >1600
6/28/01 300 9/8/98 150
9/13/98 1200

9/20/98 400

9/28/98 320




Appendix B

Flow Duration Curve Analysis for Sites 384182 and&1183



Flow Duration Curve for Site 384182
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Appendix C

Estimated Load, TMDL Target, Percentage of Reductio Required and
Load Duration Curve for Sites 384182 and 384183



Cedarr Creek near
384182 Haynes, ND

Load (10" CFUs/Day) Load (10" CFUs/Period)
Median Percent
Percentile Existing TMDL Days Existing TMDL  Reduction
High 7.50% 39,879.53 20553.95 54.75 2199962.75 1125328.76 48.85%
Moderate 50.01% 2803.00 1419.20 255.46 716063.59 362554.13 49.37%
Total 310 2916026 1487883 48.98%
Load Duration Curve for Site 384152
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Cedar Creek 1. mi upstream from Chanta Peta
384183 Creek confluence

Load (10’ CFUs/Day) Load (10" CFUs/Period)
Median Percent
Percentile Existing TMDL Days Existing TMDL Reduction
High 7.50% 63008.96 13483.39 54.75 3449740.33  738215.67 78.60%
Moderate 50.01% 3322.54  931.00 255.46 848786.98 237835.51 71.98%
\ Total 310 4298527 976051 77.29%

Load Duration Curve for Site 384183
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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 Cedar Creek in
Adams, Hettinger and Slope Counties, North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: August 26, 2009

Review Date: September 19, 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 EPgi&te8 to provide comments to state TMDL programs o
TMDL documents submitted to EPA for either formairdormal review. All TMDL documents are evaludte
against the minimum submission requirements and LMEments identified in the following 8 sections:
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Under Section 303(d) of the Clean Water Act, waidibs that are not attaining one or more waterityual
standard (WQS) are considered “impaired.” Whercthese of the impairment is determined to be aifzoit, a
TMDL analysis is required to assess the appropmateimum allowable pollutant loading rate. A TMDL
document consists of a technical analysis conduoctgd) assess the maximum pollutant loading ttzdé a
waterbody is able to assimilate while maintainiregev quality standards; and (2) allocate that dkine
capacity among the known sources of that pollut@nivell written TMDL document will describe a pditrward
that may be used by those who implement the TM@bmemendations to attain and maintain WQS.



Each of the following eight sections describesféutors that EPA Region 8 staff considers whenengirig
TMDL documents. Also included in each section istaof EPA’s minimum submission requirements tigkato
that section, a brief summary of the EPA reviewéridings, and the reviewer's comments and/or ssgges.
Use of the verb “must” in the minimum submissioguieements denotes information that is requirebeto
submitted because it relates to elements of the Tk&éguired by the CWA and by regulation. Use of tifyen
“should” below denotes information that is gengrakkcessary for EPA to determine if a submitted TM®
approvable.

This review template is intended to ensure compganith the Clean Water Act and that the reviewecldhents
are technically sound and the conclusions are tealyndefensible.

1. Problem Description

A TMDL document needs to provide a clear explamatibthe problem it is intended to address. Inetuoh that
description should be a definitive portrayal of gig/sical boundaries to which the TMDL appliesyad as a
clear description of the impairments that the TMibtends to address and the associated pollutar#{sing
those impairments. While the existence of one arenimpairment and stressor may be known, it isoirigmt
that a comprehensive evaluation of the water qubétconducted prior to development of the TMDletsure
that all water quality problems and associatedsstnes are identified. Typically, this step is cocted prior to the
303(d) listing of a waterbody through the monitgramd assessment program. The designated usestard
quality criteria for the waterbody should be examimgainst available data to provide an evaluatighe water
quality relative to all applicable water qualitastards. If, as part of this exercise, additidWgS problems are
discovered and additional stressor pollutantsdegtified, consideration should be given to corentty
evaluating TMDLs for those additional pollutant§it is determined that insufficient data is awadile to make
such an evaluation, this should be noted in the TMBcument.

1.1 TMDL Document Submittal Letter

When a TMDL document is submitted to EPA requestimghal comments or a final review and approvag, th
submittal package should include a letter identifyihe document being submitted and the purposeeof
submission.

Minimum Submission Requirements.
X A TMDL submittal letter should be included with @&aEMDL document submitted to EPA requesting a fdrragiew.

XI The submittal letter should specify whether the TiMibcument is being submitted for initial reviewdatomments,
public review and comments, or final review andrapgl.

[ Each TMDL document submitted to EPA for final reviand approval should be accompanied by a subrfettal that
explicitly states that the submittal is a final TMBubmitted under Section 303(d) of the Clean WAtrfor EPA
review and approval. This clearly establishes tfa¢e%/Tribe's intent to submit, and EPA's dutyetgew, the TMDL
under the statut@ he submittal letter should contain such identifyinformation as the name and location of the
waterbody and the pollutant(s) of concern, whichames similar identifying information in the TMDLlodument for
which a review is being requested.

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

SUMMARY : The public notice draft Cedar Creek fecal colifofMDL was submitted to EPA for review during
the public notice period via an email from Mike, EIDDoH on August 26, 2009. The email included dinaft
TMDL document and a public notice announcementesting review and comment.

COMMENTS: None



1.2 Identification of the Waterbody, Impairments, and Study Boundaries

The TMDL document should provide an unambiguousrilgison of the waterbody to which the TMDL is
intended to apply and the impairments the TMDLntended to address. The document should alsdyclear
delineate the physical boundaries of the waterlzodithe geographical extent of the watershed anelzed.
Any additional information needed to tie the TMDaadiment back to a current 303(d) listing should &is
included.

Minimum Submission Requirements:

X The TMDL document should clearly identify the peéint and waterbody segment(s) for which the TMDhbegg
established. If the TMDL document is submitteduiéill a TMDL development requirement for a watedy on the
state’s current EPA approved 303(d) list, the TMilicument submittal should clearly identify the whosly and
associated impairment(s) as they appear on the'Stibe's current EPA approved 303(d) list, idahg a full
waterbody description, assessment unit/waterbogaifid the priority ranking of the waterbody. Timformation is
necessary to ensure that the administrative remddhe national TMDL tracking database propeni the TMDL
document to the 303(d) listed waterbody and impant(s).

XI One or more maps should be included in the TMDLudeent showing the general location of the waterkenly, to the
maximum extent practical, any other features necgsand/or relevant to the understanding of the TMDalysis,
including but not limited to: watershed boundarlesations of major pollutant sources, major tréyigs included in the
analysis, location of sampling points, locatiord@ftharge gauges, land use patterns, and thedoaatinearby
waterbodies used to provide surrogate informatioreference conditions. Clear and concise desoriptof all key
features and their relationship to the waterbody\aater quality data should be provided for all keyl/or relevant
features not represented on the map

[ If information is available, the waterbody segmiemivhich the TMDL applies should be identified/gederenced using
the National Hydrography Dataset (NHD). If the hdaries of the TMDL do not correspond to the WaidgblD(s)
(WBID), Entity_ID information or reach code (RCH_&%) information should be provided. If NHD datands
available for the waterbody, an alternative geokieg referencing system that unambiguously idegithe physical
boundaries to which the TMDL applies may be subtstd.

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

SUMMARY : The Cedar Creek watershed covers 295 miles ofrstfieam its headwaters to the confluence with
the Cannonball River, with a total drainage are&,010,842 acres. It flows mainly through Slopewian and
Adams Counties, in southwest North Dakota. CedeaelCis part of the larger Missouri River basinha Cedar
sub-basin (HUC 10130205). There are two 303(thdisegments of Cedar Creek, they include: 1) Cedzsek
from Cedar Lake, downstream to its confluence Wittanta Peta Creek, located in Adams County (43i@&m
ND-10130205-033-S_Qpand 2) Cedar Creek from its confluence with Ghdreta Creek, downstream to its
confluence with Duck Creek, located in Adams Couyf6#.56 milesND-10130205-024-S_(Q0 Both segments are
listed as high priority for TMDL development.

The designated use for the listed segments of G&agek is based on the Class Il stream classibicati the ND

water quality standards (NDCC 33-15-02.1-09). $&gments were included on the ND 2008 303(d)distdcal
coliform bacteria which is impairing primary contaecreation uses.

COMMENTS: None.

1.3  Water Quality Standards

TMDL documents should provide a complete descniptibthe water quality standards for the waterbedie
addressed, including a listing of the designatex$ asid an indication of whether the uses are beeignot being
met, or not assessed. If a designated use wassessed as part of the TMDL analysis (or not wtkerrecently



assessed), the documents should provide a reastitreflack of assessment (e.qg., sufficient dataresasivailable
at this time to assess whether or not this destginase was being met).

Water quality criteria (WQC) are established asmamonent of water quality standard at levels carsid
necessary to protect the designated uses assigtieat tvaterbody. WQC identify quantifiable tasyahd/or
qualitative water quality goals which, if attaineed maintained, are intended to ensure that thgrdged uses
for the waterbody are protected. TMDLSs result mimtaining and attaining water quality standards by
determining the appropriate maximum pollutant logdiate to meet water quality criteria, either dig or
through a surrogate measurable target. The TMDRiuhent should include a description of all applieakater
quality criteria for the impaired designated used address whether or not the criteria are beitajnad, not
attained, or not evaluated as part of the analy§ie criteria were not evaluated as part ofdhalysis, a reason
should be cited ( e.g. insufficient data were aldé to determine if this water quality criteri@being attained).

Minimum Submission Requirements:

X The TMDL must include a description of the applieaBtate/Tribal water quality standard, includihg tlesignated
use(s) of the waterbody, the applicable numericasrative water quality criterion, and the anti-éatation policy. (40
C.F.R. 8130.7(c)(2)).

XI The purpose of a TMDL analysis is to determineas&imilative capacity of the waterbody that coroes}s to the
existing water quality standards for that waterhahd to allocate that assimilative capacity betwtbe significant
sources. Therefore, all TMDL documents must bétewito meet the existing water quality standdoddhat waterbody
(CWA 8303(d)(1)(C)).

Note: In some circumstances, the load reductionerdened to be necessary by the TMDL analysis mayepto be
infeasible and may possibly indicate that the égstvater quality standards and/or assessment niketlogies may be
erroneous. However, the TMDL must still be deteadibased on existing water quality standards.ugtdjents to
water quality standards and/or assessment methgigdanay be evaluated separately, from the TMDL.

XI The TMDL document should describe the relationglgfween the pollutant of concern and the waterityugtndard
the pollutant load is intended to meet. This infation is necessary for EPA to evaluate wheth@obattainment of the
prescribed pollutant loadings will result in attai@nt of the water quality standard in question.

X If a standard includes multiple criteria for thdlptant of concern, the document should demonsthatethe TMDL
value will result in attainment of all related eria for the pollutant. For example, both acuté emonic values (if
present in the WQS) should be addressed in thenglxat) including consideration of magnitude, frequyeand duration
requirements.

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

SUMMARY : The Cedar Creek segments addressed by these TMBlimaired based on fecal coliform
concentrations for primary contact recreationakuseedar Creek and its tributaries are Classdhsts that shall
be suitable for the propagation and/or protectioresident fish species and other aquatic biotafangwimming,
boating, and other water recreation. Class lbesiemay be intermittent in nature, which would mélese
waters of limited value for beneficial uses suclmasicipal water, fish life, or irrigation. Numercriteria for
fecal coliforms in Class Il streams have been distedrl and are presented in the excerpted Talewrsbelow.
Discussion of additional applicable water qualignslards for Cedar Creek can be found on paged 2@of the
TMDL.

Table 7. North Dakota Fecal Coliform Bacteria Standards for Class IT Streams.
Standard

. . 1 . 1
Parameter Geometric Mean Maximum

Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/100 mL

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 standardé$eireg
achieved. Quantified water quality targets or emas should be provided to evaluate each listdlijamt/water
body combination addressed by the TMDL, and shoepdesent achievement of applicable water quality
standards and support of associated beneficial dsmspollutants with numeric water quality start$a the
numeric criteria are generally used as the watalityuarget. For pollutants with narrative startfa the
narrative standard should be translated into a unebke value. At a minimum, one target is requi@deach
pollutant/water body combination. It is generalsirable, however, to include several targetsréyaesent
achievement of the standard and support of beaéfises (e.g., for a sediment impairment issueait be
appropriate to include a variety of targets repméag water column sediment such as TSS, embedsiestesam
morphology, up-slope conditions and a measureaiéji

Minimum Submission Requirements:

XI The TMDL should identify a numeric water qualitydat(s) for each waterbody pollutant combinatidie TMDL
target is a quantitative value used to measureheneir not the applicable water quality standarttained.

Generally, the pollutant of concern and the numerater quality target are, respectively, the chexh@ausing the
impairment and the numeric criteria for that cheali(e.g., chromium) contained in the water quaditgndard.
Occasionally, the pollutant of concern is differénoim the parameter that is the subject of the mioneater quality
target (e.g., when the pollutant of concern is gitmsus and the numeric water quality target is egsed as a
numerical dissolved oxygen criterion). In suchasaghe TMDL should explain the linkage betweermptiietant(s) of
concern, and express the quantitative relationsi@fween the TMDL target and pollutant of concemall cases,
TMDL targets must represent the attainment of auirveater quality standards.

1 When a numeric TMDL target is established to ensgeattainment of a narrative water quality ciiey the numeric
target, the methodology used to determine the nigrteget, and the link between the pollutant aicern and the
narrative water quality criterion should all be ciised in the TMDL document. Any additional infoation supporting
the numeric target and linkage should also be deduin the document.

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 primary contacteational beneficial use for Cedar Creek. The tdmehe

Cedar Creek segments included in the TMDL docurisetiie fecal coliform standard expressed as théa30-
geometric mean of 200 CFU/100 mL. While the stashdsintended to be expressed as the 30-day geomet
mean, the target was used to compare to valuesdimgte grab samples. This ensures that the rigthgct
necessary to achieve the target will be proteafigoth the acute (single sample value) and chr@@@ometric
mean of 5 samples) standards.

COMMENTS: None.

3. Pollutant Source Analysis

A TMDL analysis is conducted when a pollutant lee#énown or suspected to be exceeding the loadipgaity
of the waterbody. Logically then, a TMDL analysiould consider all sources of the pollutant ofogmn in
some manner. The detail provided in the sourcesassent step drives the rigor of the pollutant laéatation.
In other words, it is only possible to specificadljocate quantifiable loads or load reductionsaoh significant
source (or source category) when the relative émadribution from each source has been estimatberefore,
the pollutant load from each significant sourceqaurce category) should be identified and quautifo the



maximum practical extent. This may be accompligi&dg site-specific monitoring data, modeling, or
application of other assessment techniques. Uffficgent time or resources are available to acdshghis step,
a phased/adaptive management approach may be approhe approach should be clearly definedién t
document.

Minimum Submission Requirements:

XI The TMDL should include an identification of allfeatially significant point and nonpoint sourceglod pollutant of
concern, including the geographical location of$barce(s) and the quantity of the loading, ebg/pler day. This
information is necessary for EPA to evaluate theAMLA and MOS components of the TMDL.

XI The level of detail provided in the source assesssieould be commensurate with the nature of thenshed and the
nature of the pollutant being studied. Where fiassible to separate natural background from niohgources, the
TMDL should include a description of both the naturackground loads and the nonpoint source loads.

XI Natural background loads should not be assumed thebdifference between the sum of known and dfiecht
anthropogenic sources and the existingitu loads (e.g. measured in stream) unless it careb®dstrated that all
significant anthropogenic sources of the pollutsfitoncern have been identified, characterized,pmagerly quantified.

XI The sampling data relied upon to discover, charaeteand quantify the pollutant sources shouléhbkided in the
document (e.g. a data appendix) along with a detszni of how the data were analyzed to charactenmkquantify the
pollutant sources. A discussion of the known deficies and/or gaps in the data set and their paténplications
should also be included.

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

SUMMARY : The TMDL document, Table 4, includes the landusakdown for the watershed based on the 2007
National Agricultural Statistics Service data. 207, approximately 36 percent of the landuse énwthtershed

was cropland under active cultivation, 59 perceas wasture/rangeland and the remaining 5 percent wa
idle/fallow, water, roads or low density developren

The following nonpoint sources were found to begtimary sources for fecal coliform bacteria in thatershed:
* Runoff of manure from cropland and pastureland;
*  Runoff of manure from unpermitted animal feedingges,
» Direct deposit of manure into Cedar Creek by gmpivestock; and
» Background levels associated with wildlife.

There are no municipal wastewater treatment pleschdrges in the watershed. There are permittaderdrated
animal feeding operations (CAFOs) and animal fegpdiperations (AFOs) in the watershed. Howevelir the
permits require no discharge so they are not censitisignificant point sources in the TMDL document

COMMENTS : The report states that data were collected aldeations in the watershed, and that data collected
during the water quality assessment was used &vrdete that the above bulleted sources are theapyim
contributors of fecal coliforms in the watersheks information regarding source identification effois not
provided, it is not clear how these sources wenaddo be the major contributors. Are these tHg patential
sources besides the CAFOs/AFOs located in the sfed? How many permitted CAFOs/AFOs are located
within the watershed? Additional information redjag how it was determined that these are the pyirsaurces

of fecal coliforms in the watershed would be helpfu

As part of the implementation plan for this TMDL wexommend that the permitted point sources C.AEOs

and AFOs) in the watershed be inspected to enkatéltey are being operated in compliance withr theimit
conditions, and to verify that they aren't sigrdiint fecal coliform sources.

4. TMDL Technical Analysis



TMDL determinations should be supported by a robdasa set and an appropriate level of technicdaisa
This applies ta@ll of the components of a TMDL document. It is Wialmportant that the technical basis &if
conclusions be articulated in a manner that idyeasderstandable and readily apparent to the reade

A TMDL analysis determines the maximum pollutarstding rate that may be allowed to a waterbody witho
violating water quality standards. The TMDL an@&yshould demonstrate an understanding of theaakttip
between the rate of pollutant loading into the watdy and the resultant water quality impacts. sSHiressor-
response relationship between the pollutant an@imment and between the selected targets, sourbH3l s,
and load allocations needs to be clearly articdlated supported by an appropriate level of techaicalysis.
Every effort should be made to be as detailed asiple, and to base all conclusions on the besaala
scientific principles.

The pollutant loading allocation is at the hearthef TMDL analysis. TMDLs apportion responsibility taking
actions by allocating the available assimilativpamty among the various point, nonpoint, and radtoiollutant
sources. Allocations may be expressed in a vaoietyays, such as by individual discharger, byutaoy

watershed, by source or land use category, bypanckl, or other appropriate scale or divisionesfponsibility.

The pollutant loading allocation that will resuitachievement of the water quality target is exggdsn 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

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

Pollutant Wasteload Allocations

Minimum Submission Requirements:

XI A TMDL must identify the loading capacity of a weiedy for the applicable pollutant, taking into sateration
temporal variations in that capacity. EPA regulasi define loading capacity as the greatest amafumpollutant that a
water can receive without violating water qualitgrelards (40 C.F.R. §130.2(f)).

X The total loading capacity of the waterbody shddd:learly demonstrated to equate back to the faolidoad
allocations through a balanced TMDL equation. nstances where numerous LA, WLA and seasonal TMdapacities
make expression in the form of an equation cumimees@ table may be substituted as long as it & ¢that the total
TMDL capacity equates to the sum of the allocations

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

X Itis necessary for EPA staff to be aware of arsuamptions used in the technical analysis to undedsand evaluate the
methodology used to derive the TMDL value and assed loading allocations. Therefore, the TMDL diment should
contain a description of any important assumpti@msuding the basis for those assumptions) madkeireloping the
TMDL, including but not limited to:

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

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

(3) a presentation of relevant information affecting taracterization of the pollutant of concern ésdllocation
to sources such as population characteristics]ifeilcesources, industrial activities etc...;

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



(5) an explanation and analytical basis for expresgiagTlMDL through surrogate measures, if applicable.
Surrogate measures are parameters such as penesnarfd turbidity for sediment impairments; chigrgll a
and phosphorus loadings for excess algae; lengtbarian buffer; or number of acres of best managyet
practices.

X The TMDL document should contain documentation sujipg the TMDL analysis, including an inventorytbe data
set used, a description of the methodology useshédyze the data, a discussion of strengths anéngsaes in the
analytical process, and the results from any wgtietity modeling used. This information is necegdar EPA to review
the loading capacity determination, and the assetimad, wasteload, and margin of safety allooatio

XI TMDLs must take critical conditions (e.g., steanowf] loading, and water quality parameters, seaggnatc...) into
account as part of the analysis of loading capddidyC.F.R. 8130.7(c)(1) ). TMDLs should define kgable critical
conditions and describe the approach used to deterlnoth point and nonpoint source loadings undeh ritical
conditions. In particular, the document should dsscthe approach used to compute and allocate mirgoarce
loadings, e.g., meteorological conditions and lasel distribution.

[0 Where both nonpoint sources and NPDES permittedt gources are included in the TMDL loading allomatand
attainment of the TMDL target depends on reductiarthe nonpoint source loads, the TMDL documenstinclude a
demonstration that nonpoint source loading reduostiteeded to implement the load allocations angbgtpracticable
[40 CFR 130.2(i) and 122.44(d)].

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 targets, and achien¢ of water quality standards. It should alssude a
description of the analytical processes used, tefuim water quality modeling, assumptions anaofiertinent
information. The technical analysis for the Ce@ezek watershed TMDL describes how the fecal cofiftoads
were derived in order to meet the applicable watdity standards for the 303(d) impaired streagmsnts.

The TMDL loads and loading capacities were deriwsitig the load duration curve (LDC) approach. €tidy
correlate the relationship between the pollutardasfcern and the hydrology of the Section 303&dgd
waterbody, a LDC was developed for each monitositeywithin the two listed segments. The LDCs waggved
using the 200 CFU/100 mL TMDL target (i.e., statgtav quality standard), the daily flow record refmat or
synthesized for each site, and the observed fetiédren data collected from the two water qualitgmitoring
stations (see Figure 5 of the TMDL document) frdd88-1999 and 2001-2005.

Mean daily flows for the period May 1988 througmd2008 were obtained from the USGS gauge stafitows
for monitoring station 384182 were obtained from tlischarge record at the USGS gauging statiorb@iER))
co-located with station 384182. There is no déilw record for site 384183, therefore the meatyd&w
record used in flow duration curve developmentiartie development of the load duration curve was
synthesized using the daily flow record for the BS$§ie (06352000) times a correction factor deediojor the
site. This correction factor is based on the dbuting watershed area for site 384183 expressadp@scentage
of the watershed area for site 384182 (USGS sig®2B00). The correction factor is 65.6 percensfty
384183.

The load duration curve plots the allowable feddifarm load (using the 200 CFU/100 ml standard)pas the
three flow regimes. Single grab sample fecal oaiif concentrations were converted to loads by piyitig by
flow and a conversion factor to produce CFU/dayigal Each value was plotted individually on thedlo
duration curve. Values falling above the curvddate exceedance of the TMDL at that flow valuelekialues
falling below the curve indicate attainment of iDL at that flow.

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

The LDCs represent a flow-variable TMDL targetsoasrthe flow regimes shown in the TMDL documerr F
each Cedar Creek segment covered by the TMDL daatjitiee LDC is a dynamic expression of the allowabl



load for any given daily flow. Loading capacitieere derived from this approach for each segmesact flow
regime. Tables 10 and 11 show the loading capbatys (or TMDL loads) for each listed segment etl@x
Creek.

COMMENTS: It is not clear why 3 flow zones were used in ti¥ds for these TMDLs. Page 12 of the
document explainsow the flow regimes were defined for each site, lmuexplanation is given favhy 3 zones
were used. A brief explanation of why 3 flow zomesre used (e.g., based on the shape of the cqunvigw at
low end of curve, etc) should be added to the detum

From the information provided on page 13 of theuthoent, it is not clear how the linear regressiam Is used in
determining the required percent reductions neéatelddC. NDDoH is asked to clarify the informatiamd
include a description as to how the percent redoatalculation is made using the linear regresisnn

4.1 Data Set Description

TMDL documents should include a thorough descriptiad summary of all available water quality dae &re
relevant tahe water qualitassessment and TMDL analysis. An inventory ofdi@& used for the TMDL
analysis should be provided to document, for tieenas the data used in decision making. This piswides the
reader with the opportunity to independently revitee data. The TMDL analysis should make uselatalily
available data for the waterbody under analysisssithe TMDL writer determines that the data atgelevant
or appropriate. For relevant data that were knbutrrejected, an explanation of why the data wetautilized
should be provided (e.g., samples exceeded holulives, data collected prior to a specific date were
considered timely, etc...).

Minimum Submission Requirements:

XI TMDL documents should include a thorough descripiad summary of all available water quality datt &re relevant
to the water quality assessment and TMDL analystb shat the water quality impairments are cleddfined and
linked to the impaired beneficial uses and appedpnwater quality criteria.

XI The TMDL document submitted should be accompaniethé data set utilized during the TMDL analysispossible,
it is preferred that the data set be provided ielantronic format and referenced in the documérelectronic
submission of the data is not possible, the dateag be included as an appendix to the document.

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

SUMMARY : The Cedar Creek TMDL data description and summeeyrecluded tables throughout the document
and in the data tables in Appendix A and B. Rews&ier quality monitoring was conducted over theqakefrom
1998-1999 and 2001-2005 and included a total off@88l coliform samples. The data set also incgutle 20
years of flow record on Cedar Creek from the US@&ging site (06352000). The flow data was useatkt@lop
load duration curves for the Cedar Creek segments

COMMENTS: None.

4.2  Waste Load Allocations (WLA):

Waste Load Allocations represent point source paiuloads to the waterbody. Point source loaddygmically
better understood and more easily monitored andttigal than nonpoint source loads. Whenever pralteach
point source should be given a separate wastealtzzhtion. All NPDES permitted dischargers thistbarge
the pollutant under analysis directly to the wabeigpshould be identified and given separate waste |
allocations. The finalized WLAs are required toiteorporated 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 portion of theading capacity allocated to individual existinglam future point
source(s) (40 C.F.R. 8130.2(h), 40 C.F.R. 8130.4(i)some cases, WLAs may cover more than onéndiger, e.g., if
the source is contained within a general permitolfllocations are to be made to point sources the TMDL should
include a value of zero for the WLA.

X All NPDES permitted dischargers given WLA as pdrthe TMDL should be identified in the TMDL, inclirdy the
specific NPDES permit numbers, their geographioadtions, and their associated waste load allatsitio

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

SUMMARY : There are no municipal wastewater treatment fagslivith permitted fecal coliform discharges in
the watershed. There are an unspecified numbaerafitted concentrated animal feeding operatiods~HQs)

and permitted animal feeding operations (AFOshawatershed. Their permits require no dischaogbey are
not considered significant point sources in the TMidacument. Therefore, the WLAs for these TMDLs aero.

COMMENTS: None.

4.3 Load Allocations (LA):

Load allocations include the nonpoint source, redf@nd background loads. These types of loadtypieally
more difficult to quantify than point source loadsd may include a significant degree of uncenai®ften it is
necessary to group these loads into larger catgarid estimate the loading rates based on limitadtoring
data and/or modeling results. The background feptesents a composite of all upstream pollutaaddanto the
waterbody. In addition to the upstream nonpoimt @pstream natural load, the background load oftelndes
upstream point source loads that are not givenifspa@ste load allocations in this particular TMRbalysis. In
instances where nonpoint source loading ratesateplarly difficult to quantify, a performance-$ed allocation
approach, in which a detailed monitoring plan adapdive management strategy are employed for thkcagion
of BMPs, may be appropriate.

Minimum Submission Requirements:

XI EPA regulations require that TMDL expressions idellLAs which identify the portion of the loadingpegity attributed
to nonpoint sources and to natural background. ladladations may range from reasonably accuratmatgs to gross
allotments (40 C.F.R. §130.2(g)). Load allocatioresy be included for both existing and future nanpsource loads.
Where possible, load allocations should be desdrigparately for natural background and nonpointcss.

X Load allocations assigned to natural backgrounddadould not be assumed to be the difference ettt sum of
known and quantified anthropogenic sources anexigtingin situloads (e.g., measured in stream) unless it can be
demonstrated that all significant anthropogeniasesiof the pollutant of concern have been idexttifind given proper

load or waste load allocations

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

SUMMARY : The TMDL document includes the landuse breakdowthénwatershed for 2007. Approximately 36
percent of the landuse in the watershed was crdplader active cultivation, 59 percent was pastangfeland

and the remaining 5 percent was idle/fallow, wateads or low density development. The point sesiare
considered negligible sources of fecal coliforndiog. Therefore, the entire TMDL has been allodate

nonpoint sources as a load allocation (LA). Sospecific data are limited so an aggregate LA ssgagd to
nonpoint sources with a ranking of important canitors under various flow regimes provided as $edine
following excerpted table.



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

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

'Potential importance of nen-point source area to contribute fecal coliform bacteria loads under a given flow regime rated as
H: High; M: Medium; and L: Low.

COMMENTS: None.

4.4  Margin of Safety (MOS):

Natural systems are inherently complex. Any matheakrelationship used to quantify the stressoresponse
relationship between pollutant loading rates aredrésultant water quality impacts, no matter h@enaous, will
include some level of uncertainty and error. Tmpensate for this uncertainty and ensure wateitgual
standards will be attained, a margin of safetyeuired as a component of each TMDL. The MOS rakg the
form of a explicit load allocation (e.g., 10 Ibsydlaor may be implicitly built into the TMDL analisthrough the
use of conservative assumptions and values forgheus factors that determine the TMDL pollutavad —
water quality effect relationship. Whether exglmi implicit, the MOS should be supported by aprapriate
level of discussion that addresses the level oétainty in the various components of the TMDL tachl
analysis, the assumptions used in that analysistrenrelative effect of those assumptions onited TMDL.
The discussion should demonstrate that the MOS issgdficient to ensure that the water qualityngtards
would be attained if the TMDL pollutant loadingeatare met. In cases where there is substantaltamty
regarding the linkage between the proposed allmea@nd achievement of water quality standarasait be
necessary to employ a phased or adaptive managemeraach (e.g., establish a monitoring plan termene if
the proposed allocations are, in fact, leadindnéodesired water quality improvements).

Minimum Submission Requirements:

I TMDLs must include a margin of safety (MOS) to amgbfor any lack of knowledge concerning the relasihip
between load and wasteload allocations and watditg(CWA §303(d)(1)(C), 40 C.F.R. §130.7(c)(1)BPA's 1991
TMDL Guidance explains that the MOS may be implfci., incorporated into the TMDL through consdiva
assumptions in the analysis) or explicit (i.e.,regged in the TMDL as loadings set aside for theSylO

[ If the MOS is implicit the conservative assumptions in the analysisattedunt for the MOS should be identified
and described. The document should discuss whaghemptions are considered conservative and thet eff the
assumption on the final TMDL value 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 related to the uncertaimtgi/ar potential error in the linkage analysis bawéhe WQS, the
TMDL target, and the TMDL loading rate.

[ If, rather than an explicit or implicit MOS, the TMDelies upon a phased approdactdeal with large and/or
unquantifiable uncertainties in the linkage anaysie document should include a description opthaened phases
for the TMDL as well as a monitoring plan and adapmanagement strategy.

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

SUMMARY : The Cedar Creek TMDLs include explicit MOSs for keéisted segment derived by calculating 10
percent of the loading capacity. The explicit MO&sthe listed segments of the Cedar Creek wagersine
included in Tables 10 and 11.



COMMENTS: None.

4.5  Seasonality and variations in assimilative cajgdy:

The TMDL relationship is a factor of both the loaglirate of the pollutant to the waterbody and tneunt of
pollutant the waterbody can assimilate and stilintwater quality standards. Water quality stadsl@ften vary
based on seasonal considerations. Thereforeapgsopriate that the TMDL analysis consider sealson
variations, such as critical flow periods (highvildow flow), when establishing TMDLSs, targets, aadtbcations.

Minimum Submission Requirements:

X The statute and regulations require that a TMDlestablished with consideration of seasonal vanatidhe TMDL
must describe the method chosen for including sedsa@riability as a factor. (CWA 8303(d)(1)(C), €0F.R.
8130.7(c)(1) ).

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

SUMMARY : By using the load duration curve approach to dgvéte TMDL allocations, seasonal variability in
fecal coliform loads are taken into account. Highsteam flows typically occur during late spriagd the lowest
stream flows occur during the winter months. Alke TMDL is seasonal since the fecal coliformesid are in
effect from May 1 to September 30, therefore theDILg 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 pudhid,that
the public be afforded an opportunity to particgpalo meaningfully participate in the TMDL procdsis
necessary that stakeholders, including membetsecféneral public, be able to understand the prohled the
proposed solution. TMDL documents should incluaigguage that explains the issues to the generat pub
understandable terms, as well as provides additd@iailed technical information for the scientiiommunity.
Notifications or solicitations for comments regawglthe TMDL should be made available to the gernauhlic,
widely circulated, and clearly identify the prodasta TMDL and the fact that it will be submitted&PA for
review. When the final TMDL is submitted to EPA fpproval, a copy of the comments received bystate
and the state responses to those comments shoindlibéed with the document.

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

(40 C.F.R. §130.7(c)(1)(ii).)

[0 TMDLs submitted to EPA for review and approval didnclude a summary of significant comments aral 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 public had to elued in the TMDL development process. Copiethefdraft
TMDL document were mailed to stakeholders in théanshed during public comment. Also, the draft TMD
document was posted on NDoDH’s Water Quality Dosswebsite, and a public notice for comment was
published in four newspapers.

COMMENTS: None.



6. Monitoring Strategy

TMDLs may have significant uncertainty associatédithwhe selection of appropriate numeric targets an
estimates of source loadings and assimilative ¢gpaln these cases, a phased TMDL approach may be
necessary. For Phased TMDLs, it is EPA’s expamatiat a monitoring plan will be included as a poment of
the TMDL document to articulate the means by whiehTMDL will be evaluated in the field, and to piae for
future supplemental data that will address anertamties that may exist when the document isamesh

Minimum Submission Requirements:

X When a TMDL involves both NPDES permitted points@(s) and nonpoint source(s) allocations, andna@nt of the
TMDL target depends on reductions in the nonpaitrse loads, the TMDL document should include aitoaing plan
that describes the additional data to be colletdatbtermine if the load reductions provided fotha TMDL are
occurring.

XI Under certain circumstances, a phased TMDL appro@ohbe utilized when limited existing data aréeclupon to
develop a TMDL, and the State believes that theofiselditional data or data based on better amallytechniques
would likely increase the accuracy of the TMDL lazadculation and merit development of a second @fiadDL. EPA
recommends that a phased TMDL document or its implgation plan include a monitoring plan and a datexl
timeframe for revision of the TMDL. These elementsuld not be an intrinsic part of the TMDL and wdulot be
approved by EPA, but may be necessary to suppattanale for approving the TMDL.
http://www.epa.gov/owow/tmdl/tmdl_clarification_tet.pdf

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

SUMMARY : The Cedar Creek segments will be monitored accgridiran approved quality assurance project
plan. Once a watershed restoration plan is deeelapd implemented (e.g., a Section 319 Project
Implementation Plan), monitoring will be conductedCedar Creek according to a future Quality Asstea
Project Plan.

COMMENTS: None.

7. Restoration Strategy

The overall purpose of the TMDL analysis is to defee what actions are necessary to ensure thaiothgant
load in a waterbody does not result in water guaiitpairment. Adding additional detail regardimg fproposed
approach for the restoration of water quality is cwrrently a regulatory requirement, but is consdea value
added component of a TMDL document. During the TMDalytical process, information is often gainialtt
may serve to point restoration efforts in the ridinection and help ensure that resources are apéme most
efficient manner possible. For example, watershedels used to analyze the linkage between thatpal
loading rates and resultant water quality impadtghitralso be used to conduct “what if” scenariobetp direct
BMP installations to locations that provide theagest pollutant reductions. Once a TMDL has begtten and
approved, it is often the responsibility of otheater quality programs to see that it is implement€de level of
guality 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, “reasoragsiarance” is required to demonstrate the negeksacalled for
in the document is practicable). A discussiorhefBMPs (or other load reduction measures) thatoabe relied upon
to achieve the LA(s), and programs and funding cseaithat will be relied upon to implement the loaductions called
for in the document, may be included in the impletagon/restoration section of the TMDL documenstipport a
demonstration of “reasonable 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 WatersheRdi&tn Projects after the TMDL has been develared
approved. Detailed project implementation plamsdaveloped as part of this process if Sectionr3d8ey is
used.

There are no permitted point sources in the wageksio it's not necessary to fully document reasienassurance
demonstrating that the nonpoint source loadingpeaaeticable.

COMMENTS: None.

8. Daily Loading Expression

The goal of a TMDL analysis is to determine whatas are necessary to attain and maintain WQS Th
appropriate averaging period that correspondsisogthal will vary depending on the pollutant and tiature of
the waterbody under analysis. When selecting arogpiate averaging period for a TMDL analysispary
concern should be given to the nature of the pantiLih question and the achievement of the undeyWQS.
However, recent federal appeals court decisions painted out that the title TMDL implies a “dailidading
rate. While the most appropriate averaging petedoe used for developing a TMDL analysis may vary
according to the pollutant, a daily loading rata paovide a more practical indication of whethenot the
overall needed load reductions are being achieVéden limited monitoring resources are availabldaity
loading target that takes into account the nattaghbility of the system can serve as a usefutatdr for
whether or not the overall load reductions areljike be met. Therefore, a daily expression ofrédwuired
pollutant loading rate is a required element ifTMIDLs, in addition to any other load averagingipds that may
have been used to conduct the TMDL analysis. &hel lof effort spent to develop the daily load aador should
be based on the overall utility it can provide asralicator for the total load reductions needed.

Minimum Submission Requirements:

XI The document should include an expression of th®Th terms of a daily load. However, the TMDL malgo be
expressed in temporal terms other than daily (argannual or monthly load). If the document egpes the TMDL in
additional “non-daily” terms the document shoulghlein why it is appropriate or advantageous to egpithe TMDL in
the additional unit of measurement chosen.

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

SUMMARY : The Cedar Creek fecal coliform TMDL document in@adlaily loads expressed as colonies per day
for the three listed segments in the watershec detly TMDL loads are included in TMDL section ¢8en 7.0)
of the document.

COMMENTS: None.



Appendix E
NDDoH’s Response to Comments Received from US EPAe&ion 8



EPA Region 8 CommentThe report states that data were collected at dwations in the watershed,
and that data collected during the water qualiseasment was used to determine that the abovedallle
sources are the primary contributors of fecal oofifs in the watershed. As information regarding
source identification efforts is not provided,gtrot clear how these sources were found to be#jer
contributors. Are these the only potential soulzesides the CAFOs/AFOs located in the watershed?
How many permitted CAFOs/AFOs are located withim watershed? Additional information regarding
how it was determined that these are the primanyces of fecal coliforms in the watershed would be
helpful.

As part of the implementation plan for this TMDL wecommend that the permitted point sources (i.e.,
CAFOs and AFOs) in the watershed be inspectedgorerthat they are being operated in compliance
with their permit conditions, and to verify thattharen’t significant fecal coliform sources.

NDDoH ResponseAdditional justification providing estimates of thember livestock amd animal
feeding areas in the region was added to Sectinhe basis for this additional information were
aerial survey data collected by the NDDoH and cpdata collected by the North Dakota Agricultural
Statistics Service in 2008.

The NDPDES database was inspected and 4 permiB&l@AFOs were identified in the middle Cedar
Creek Watershed.

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

EPA Region 8 Comment:lt is not clear why 3 flow zones were used in ti¥ds for these TMDLSs.

Page 12 of the document explahsv the flow regimes were defined for each site, lmerplanation is
given forwhy 3 zones were used. A brief explanation of whyo®vfzones were used (e.g., based on the
shape of the curve, no flow at low end of curve) should be added to the document.

From the information provided on page 13 of theuhoent, it is not clear how the linear regressioe li
is used in determining the required percent redastneeded for LDC. NDDoH is asked to clarify the
information and include a description as to howgbecent reduction calculation is made using the
linear regression line.

NDDoH Response:An additional section was added to Section 5.0hf@al Analysis. This new
section, added as Section 5.2, describes the floatidn curve analysis, which is a precursor tololael
duration curve analysis. This new section dessritmv 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 aliDT loads are calculated from the regression line
and the TMDL target curve. This section also dessrhow the midpoint for the flow interval is
selected.



