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1.0 INTRODUCTION AND DESCRIPTION OF THE RIVER AND W ATERSHED

The Cedar Creek watershed covers approximately01882 acres in southwest North Dakota and
is part of the Missouri River Basin. Cedar Creel perennial stream that flows through five
counties in southwest North Dakota, providing agational and agricultural water supply, while
it delineates county lines as it flows to the Caryall River (Figure 1). Originating in the
northeast corner of Bowman County and the soutloesser of Slope County, Cedar Creek winds
its way in a southeast direction across Adams, Geama Sioux Counties where it joins with the
Cannonball River 18 miles south of Raleigh, NortikbBta. General characteristics of Cedar
Creek and its watershed are provided in Table 1.

T
Legend
[ ] cedar Creek Watershed HUC 10130205 > Sl
Cedar Creek

Figure 1. General Location of Cedar Creek and it§Vatershed in North Dakota.
1.1 Clean Water Act Section 303(d) Listing Informaibn

As part of the Clean Water Act Section 303(d) TtMakimum Daily Load (TMDL) listing
process for 2008, the North Dakota Department @fltH§NDDoH) has assessed a 30.86 mile
segment of Cedar Creek above Cedar Lake as fyblgasting, but threatened, for recreational
use based on fecal coliform bacteria (Table 2, feiq) (NDDoH, 2008).
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Table 1. General Characteristics of Cedar Creek ahits Watershed.

Legal Name

Cedar Creek

8-Digit HUC

10130205

Counties Traversed

Adams, Bowman, Grant, Sioux, and Slope

Ecoregion

V)

Northwestern Great Plains (Level Ill) and Missdelateau (Level

Watershed Area

1,010,842 acres

Head Waters

Southeast Slope County

Outlet Cannonball River
Stream Class Class Il
Headwater Elevation 2,825 feet

Outlet Elevation 1,881 feet

River Length 295 miles

Table 2. Cedar Creek Section 303(d) Listing Inforration for Assessment Unit
ND-10130205-042-S 00 (NDDoH, 2008).

Stream Name

Cedar Creek

Assessment Unit ID

ND-10130205-042-S_00

Stream Description

Cedar Creek from its confluence with South Fork&dtreek,

downstream to Cedar Lake

Size 30.86 miles
DeS|gnated Use Recreation
Impaired

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 Plaingldil ecoregion. 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 WhetdBoitte 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).
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Figure 2. Location of Cedar Creek TMDL Segment andsub-Watersheds.

1.3 Land Use/Land Cover

Land use in the TMDL listed watershed is primaatyiculture (Figure 3). Thirty-one (31)

percent of the sub-watershed is in pasture/gragslad it is used for livestock production. The
primary crop production consists of spring, wineard durum wheat, which make up 52.4 percent
of the watershed (Table 3). The soils in the vwsited are made up of silt loams, sandy loams,
siltstone, and sandstone, which are well suitedmioall grain production. Other land uses include
developed (mainly roads and farmsteads), wetlapds/@vater, woods/shrublands, and fallow/idle
cropland.
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Figure 3. Land Use in the Cedar Creek TMDL Watersled (NASS, 2007).

Table 3. Land Use Acreage by TMDL Sub-Watersheds.
Sub- Sub- Sub- Total

Land Use Type Watershed 1 | Watershed 2 | Watershed 3| Acres Percent
Pasture/Grassland 6,415 6,554 3,586 16,555 30.8
Alfalfa 64 110 15 189 0.4
Wheat's (Durum, Spring, &
Winter) 7,381 13,624 7,158 28,163 52.4
Barley 700 1,188 62 1,950 3.6
Other Small Grains (Oats &
Millet) 38 36 5 79 0.2
Corn 243 119 26 388 0.7
Sunflowers 201 9 23 233 0.4
Other Crops (Canola, Dry
Beans, Flaxseed, Lentils,
Peas, Potatoes, Safflower,
Sorghum, & Soybeans) 386 1,552 153 2,091 3.9
Developed 851 1,475 705 3,031 5.6
Wetlands/Open Water 203 423 363 989 1.8
Woods/Shrublands 21 16 23 60 0.1
Fallow/ldle Cropland 11 40 15 66 0.1
Sub-Watersheds Totals 16,514 25,146 12,134 53,794 100
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1.4 Climate and Precipitation

The climate of southwestern North Dakota and tlea @ancompassing Cedar Creek is semiarid to
sub-humid and continental. Southwestern North Bmkas a typical continental climate
characterized by large annual, daily, and day-tptdmperature changes, light to moderate
precipitation, and nearly continuous air movemdsttreme seasonal variations in temperature
are typical of the climate in this region. Januarypically the coldest month of the year with a
mean monthly temperature of 15° F. July is themesmt month of the year with mean monthly
temperatures of 69° F. Mean monthly precipitabetween 1990 and 2008 is shown in Figure 4
(NDAWN, 2008). Mean annual precipitation is 15.5 inches. Preafjgih events tend to be brief
and intense and occur mainly during the months ay ihrough July, with little precipitation from
November through March. June is the wettest mohthe year with average precipitation of 2.95

inches.
3,
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Figure 4. Average Monthly Precipitation From 19902008 at the North Dakota Agriculture
Weather Network (NDAWN), Hettinger, ND Weather Staion.

1.5 Available Data

1.5.1 Fecal Coliform Bacteria Data

Fecal coliform bacteria samples have been colleztede location within the TMDL listed
segment (Figure 5). Monitoring station 384092saked on Cedar Creek, upstream from the
Cedar Lake. Fecal coliform bacteria were colle@tet997 as part of the Upper Cedar Creek and
Cedar Lake Water Quality Assessment (NDDoH, 1988)during 1999-2003 as part of the
Upper Cedar Creek Watershed Project Implement&tian (NDDoH, 2004). The sample
frequency for the monitoring station was twice week in 1997 and once per week from 1999-
2003 during the recreation season. The recreagason in North Dakota is May 1 to September
30 (NDDoH, 2006).
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Figure 5. Location of Monitoring Station 384092 orthe Cedar Creek TMDL Listed
Segment.

Fecal coliform bacteria results for samples codlddit site 384092 during 1997 and from 1999-
2003 are summarized in Table Mine (9) percent of the samples collected during71@nd from
1999-2003 exceeded the 400 colony forming unitd{g#er 100 mL State water quality standard.
The maximum fecal coliform bacteria concentraticas\wt,600 CFU/100 mL and the minimum
fecal coliform bacteria concentration was 10 CFO/&fL. It should be noted that a value of 1600
CFU/100 mL was used when a sample returned a refstiio numerous to count” and represents
the maximum colonies the Division of Laboratoryvéegs will count for a sample at a dilution
rate of 10:1. While a value of 1600 CFU/100 mL rbaya significant underestimation in the
cases of “too numerous to count,” there is no otleéensible value that can be used for these
cases. Less than two percent of the samples estugsults of “too numerous to count,” so there
is a minimal influence on the results.

Table 4. Summary of Fecal Coliform Bacteria Data Gllected at Site 384092 During 1997
and From 1999-2003.

N G Max. Min. Geometric Mean Percent Greater
Samples | (CFU100 | (CFU/00 (CFU/L00 mL) than 400 CFU/100
mL) mL) mil
118 1600* 10 35 9

* Some of the samples returned results of “too maneto count,” a value of 1600 was used in thésatons.
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1.5.2 Hydraulic Discharges

There are no USGS flow gauging stations in the uQgelar Creek watershed, therefore mean
daily flow data were collected at site 384092 for period 1997 and 1999-2003 as part of the
watershed assessment and implementation projesisctively. In general, flow data were
collected from ice out in April until ice up in tHiall or until flows in the river ceased.

2.0 WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximumlhpabads (TMDLSs) be developed for

waters on a state's Section 303(d) list. A TMDHOedined 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 assiepallutant 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 atteater quality standards. TMDLs are required
to be developed with seasonal variations and nmgiide a margin of safety that addresses the
uncertainty in the analysis. Separate TMDLs ageired to address each pollutant or cause of
impairment (i.e., nutrients, dissolved oxygen).

2.1 Narrative Water Quality Standards

The North Dakota Department of Health has set timeravater quality standards that apply to all
surface waters in the State. The narrative gemextdr quality standards are listed below
(NDDoH, 2008).

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

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

a. Cause a public health hazard or injury to emvitental 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 NDDa@id Bet a biological goal for all surface waters in
the state. The goal states “the biological coaditf surface waters shall be similar to that téssi
or waterbodies determined by the department teb®mnal reference sites” (NDDoH, 2008).

2.2 Numeric Stream Water Quality Standards

The Cedar Creek is a Class Il (NDDoH, 2008). A¥ass Il stream, “the quality of the waters in
this class shall be suitable for the propagatialif@mprotection of resident fish species and other
aquatic biota and for swimming, boating, and othater recreation. The quality of the waters
shall be for irrigation, stock watering, and wifdlwithout injurious effects. After treatment
consisting of coagulation, settling, filtration,dachlorination, or equivalent treatment processes,
the water quality shall meet the bacteriologicalygcal, and chemical requirements of the
department for municipal or domestic use. Adduidneatment for municipal use may be
required to meet the drinking water requirementthefDepartment. Streams in this classification
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may be intermittent in nature, which would makesthevaters of limited value for beneficial uses
such as municipal water, fish life, or irrigatiofkDDoH, 2008). Numeric criteria have been
developed for Class Il streams for fecal coliforatteria. Fecal coliform bacteria standards have
been established and are shown in Table 5. Tla detiform bacteria standard applies only
during the recreation season from May 1 to Septe/3be

Table 5. North Dakota Fecal Coliform Bacteria Stadards for Class Il Streams.
Standard

Parameter Geometric Meant 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 stdsdaut can also include site-specific values
when no numeric criteria are specified in the stéaddThe following TMDL target for Bone Hill
Creek is based on the North Dakota fecal colifoaotéria standard for Class Ill streams.

3.1 Cedar Creek TMDL Targets

Cedar Creek is not supporting because of fecdlocoli bacteria counts exceeding the North
Dakota water quality standard. The North Dakotéewquality standard for fecal coliform

bacteria is a 30-day geometric mean of 200 CFUMD@uring the recreation season which is
from May 1 to September 30. In addition, no mbignt10 percent of the samples collected

within the 30-day period may exceed 400 CFU/100 rherefore, the TMDL target for this

report is the fecal coliform standard expresseith@80-day geometric mean 200 CFUs/100 mL.
While the standard is intended to be expresseldea8d-day geometric mean, the target is
expressed as the daily average fecal coliform baatencentration based on a single grab sample.
Expressing the target in this way will ensure th@DIL will result in both components of the
standard being met and recreational uses are edstor

4.0 SIGNIFICANT SOURCES
4.1 Point Source Pollution Sources
There are no known point sources in the TMDL liskegment of the Cedar Creek watershed.
Fecal coliform bacteria polluting the river arerfrmon-point sources. There is one permitted

AFOs in the watershed, however, it is a zero digghéacility and is not deemed a significant
source for this report.

4.2 Nonpoint Source Pollution Sources
Based on the 2007 National Agricultural StatisBesvice (NASS) land use/land cover data, land

use in the upper Cedar Creek watershed is primagiiculture (NASS, 2007) (Figure 3). Thirty-
one (31) percent of the watershed is pasture/gnagsivith the primary agricultural practice being
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livestock production. Based on the 2007 NASS damdominant land use/land cover within an
estimated 250 meter riparian buffer adjacent tawee TMDL segments of Cedar Creek is also
pasture / rangeland and grassland. With agriailberng the predominant land use, farms and
ranches are located throughout the watershed.stdek production is a dominant agricultural
practice in Adams, Hettinger, and Slope Countidh an estimated livestock production of
85,000 in the two counties (NDASS, 2008).

For purposes of this TMDL, AFOs are considered @it source. Based on an aerial survey
conducted by the NDDoH in 2005 (ESPE, 2005) thezsevit 7 animal feeding areas identified in
the upper Cedar Creek watershed. There may be AE@s in the TMDL watershed, however
their location and size are unknown.

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

* Runoff of manure from rangeland and pastureland,;

* Runoff of manure from unpermitted animal feedingae;

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

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

Failing septic systems or direct discharge sewggess which contribute to fecal coliform
bacteria contamination may also be located withenwatershed. While their specific location
and potential for fecal coliform loading are unkmgwihese systems may be associated with
isolated single-family dwellings and farmsteadsated throughout the watershed.

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the higle between the water quality target and the
identified source or sources of the pollutant fieeal coliform bacteria) to determine the load
reduction needed to meet the TMDL target. To deitee the cause-and-effect relationship
between the water quality target and the identiiedrce, the “load duration curve” methodology
was used. The loading capacity or TMDL is the amtad a pollutant (e.g. fecal coliform
bacteria) a waterbody can receive and still medtraaintain water quality standards and
beneficial uses. The following technical analysisiresses the fecal coliform load allocation and
the load allocation reductions necessary to achiesevater quality standards target of 200
CFU/100 mL plus a margin of safety.

5.1 Mean Daily Stream Flows

In southwest North Dakota, rain events are variablkd 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, couteito 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 for the open water period of tleags 1997and 1999-2003 were used in the
development of the flow duration curves and loachtian curves for site 384092 (Cedar Creek
from its confluence with South Fork Cedar Creekydstream to Cedar Lake) (Figure 2).

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 rangfram 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 Bsing 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 forty-fid5) percent, associated with a stream flow of 2.2
cfs, implies that 45 percent of all observed meaitydlischarge values equal or exceed 2.2 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 (0-10 percent), anditvemoderate flows (10-80 percent), and one
for low flows (80-100 percent). These flow intesravere defined by examining the range of
flows for the site for the period of record andrthmy looking for natural breaks in the flow record
based on the flow duration curve plot (Figure B)secondary factor in determining the flow
intervals used in the analysis is the number ddlfeoliform observations available for each flow
interval.

5.3 Load Duration Curve Analysis

An important factor in determining NPS pollutioratis is variability in stream flows and loads
associated with high and moderate to low flow. &tdr correlate the relationship between the
pollutant of concern and hydrology of the 303(djdd segment, a load duration curve was
developed for the listed segment in the Bone Hidek watershed. The load duration curve was
derived using the 200 CFU/100mL target (i.e. stadeer standard) and the flows generated as
described in Section 5.1.

Observed in-stream total fecal coliform bacterinaamtrations from monitoring site 384092 were
converted to pollutant loads by multiplying fecaliform bacteria concentrations by the flow and
a conversion factor. These loads are plotted ag#ie percent exceeded of the flow on the day of
sample collection (Figure 7). Points plotted abthe200 CFU/100 mL target curve exceed the
TMDL target. Points plotted below the curve are timeggthe target of 200 CFU/100 mL.



Cedar Creek Fecal Coliform Bacteria TM Final: September 20
Bowman and Slope Counties Pagell of 20

Fiow Flow

Flan {ifs)
S

Boermnt Evrnardned
Hercent CHoeefel

Figure 6. FlowDuration Curve for Cedar Creek Monitoring Station 38409z

For each flow interval or zone (i.e., high, moder&bw), a regression relationship was develc
between the samples which occur above the TMDLetg@P0CFU/100 mL) curve and tt
corresponding percent exceeded flow. The loadtiduraurve for site 3409z depicting the
regression relationship for each flow intervalisypded in Figure 7 and Appendix C. T
regression line for each flow interval wasn used with the midpoint of the percent excee
flow for that interval to calculate the existingdbfecal coliform bacteria load for that flc
interval. For example, in the example providediguFe 7, the regression relationship betw
observed fedacoliform bacteria loading and percent exceeded fior the high flow interval (-
10 percent) is:

Fecal coliform load (expressed as’ CFUs/day) = antilog (5.71 + (-6.83ercent Exceede
Flow))

Where the midpoint of the flow interval from O t0 fierent is 5 percent, the existing fe
coliform load is:

Fecal coliform load (10CFUs/day) = antilog (51 + (-6.53*0.05))
= 241,824

The midpoint for the flow interval is also usedestimate th TMDL target load. In the case
the previous example, the TMDL target load fortidpoint or 5 percent exceeded flow deri
from the 200 CFU/100 mL TMDL target curve30,558 x 10 CFUs/day (Figure 7
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Figure 7. Load Duration Curve for Cedar Creek Monioring Station 384092.
5.4 Loading Sources

The load reductions can be generally allotted tgpoat sources. Based on the data available, the
general focus of BMPs and load reductions for tMDL listed waterbody should be on
unpermitted animal feeding areas and critical pastveas described in the assessment report.
Higher priority should be given to the unpermittedmal feeding areas located in close proximity
to Cedar Creek.

Significant sources of total fecal coliform loadiwgre defined as non-point source pollution
originating from livestock. One of the more impmttaoncerns regarding non-point sources is
variability in stream flows. Variable stream flowfen cause different source areas and loading
mechanisms to dominate (Cleland, 2003). TMDLs vdeneeloped for three flow regimes (i.e.,
high, moderate and low) for the Cedar Creek waggtgtvaterbody ID ND-10130205-042-S_00).
By relating runoff characteristics to each flowireg one can infer which sources are most likely
to contribute to fecal coliform loading. Animalsaging in the riparian area contribute total fecal
coliform bacteria by depositing manure where it flimsmmediate impact on water quality. Due
to the close proximity of manure to the streamyodioect deposition in the stream, riparian
grazing impacts water quality at high, medium aowl flows (Table 6). In contrast, intensive
grazing of livestock in the upland and not in tiparian area has a high potential to impact water
quality at high flows and medium impact at modefkers (Table 6). Exclusion of livestock

from the ripariararea eliminates the potential of direct manure demd, therefore, is
considered to be of high importance at all flowkwever, intensive grazing in the upland creates
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the potential for manure accumulation and availgibr runoff at high flows and a high potential
for total fecal coliform bacteria contamination.

Since there are no point sources believed to bacdtimy fecal coliform loading in the watershed,
sources exceeding the target curve in the mediom egime and those in the high flow regime
indicate nonpoint source pollution. Specific nanifAd sources of pollution and their potential to
contribute fecal coliform bacteria loads under higiedium and low flow regimes in the Cedar
Creek watershed are described in Table 6.

Table 6. Nonpoint Sources of Pollution and Their Btential 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 Langd H M L
Intensive Upland Grazing (Livestock) H M L

Potential importance of non-point source area tarduute 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 establila¢ 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 water quality target of 200 CFU/100 mterapercent explicit margin of safety was

used for this TMDL. The MOS was calculated aspgercent of the TMDL. In other words ten
percent of the TMDL is set aside from the loadadlmn as a MOS. The ten percent MOS was
derived by taking the difference between the paamtshe load duration curve using the 200
CFU/100 mL standard and the curve using the 180/CHWmL.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act andeaisded regulations require that a TMDL be
established with seasonal variations. The CedeelCTMDL addresses seasonality because the
flow duration curve was developed using six ye&mata encompassing periods of high, medium,
and low flows. Additionally, the water quality st#ard 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.
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7.0 TMDL
The TMDL can be described by the following equatiohDL = LC = WLA + LA + MOS
where:
LC = loading capacity, or the greatest loadingaterbody can receive without violating water

guality standards;

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

LA = load allocation, or the portion of the TNA[llocated to existing or future nonpoint
sources;

MOS = margin of safety, or an accounting of uraietyy about the relationship between pollutant
loads and receiving water quality. The marginadéty can be provided implicitly
through analytical assumptions or explicitly byelesng a portion of loading capacity.

Table 7. TMDL Summary for Cedar Creek.

Category Description Explanation

Beneficial Use Impaired Recreation Contact Reaped(iie. swimming and fishing)
Pollutant Fecal Coliform Bacteria See Section 2.1

TMDL Target 200 CFU/100 mL Based on North Dakotat®v®uality Standards
Significant Sources Non-Point Sources No Point &ssiim Sub-Watersheds
Margin of Safety (MOS) Explicit 10%

Table 7 provides an outline of the critical elensefior the waterbody specific fecal coliform baderi
TMDL located within the Cedar Creek watershed. TMDL for waterbody ND-10130205-042-S_00 is
presented in Table 8. For each flow regime (higbgerate and low) the TMDL summary provides an
estimate of the existing daily load, an estimatthefaverage daily loads necessary to meet watdityju
target (i.e. TMDL load). This TMDL load includedaad allocation from known non-point sources and a
10 percent margin of safety. It should be noted the TMDL loads, load allocations, and the MO& ar
estimated based on available data and reasonalmpsons and are to be used as a guide for
implementation. The actual reduction needed tat teeapplicable water quality standards may be
higher or lower depending on the results of futa@itoring.

Table 8. Fecal Coliform Bacteria TMDL (10 CFU/day) for Cedar Creek Waterbody
Assessment Unit ND-10130205-042-S 00 (representgdsite 384092).

Flow Regime
High Flow Moderate Flow Low Flow
Existing Load 241,824 2,784 444
TMDL 30,558 1,080 363
WLA 0 0 0
LA 27,503 972 327
MOS 3,055 108 36

8.0 ALLOCATION

There are no known point sources impacting the nslgégl, therefore, the entire fecal coliform
bacteria load for this TMDL was allocated to nomp@ources in the watershed. The entire
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nonpoint source load is allocated as a single bmsxduse there is not enough detailed source data
to allocate the load to individual uses (i.e. arifeading, septic systems, riparian grazing, upland
grazing). To achieve the TMDL targets identifiadhe report will require the wide spread
support and voluntary participation of landownard gesidents in the immediate watershed as
well as those living upstream. The TMDLs descrilyvethis report are a plan to improve water
guality by implementing best management practibesuigh non-regulatory approaches. “Best
management practices” (BMPs) are methods, measurpsactices that are determined to be a
reasonable and cost effective means for a land otermaeet non-point source pollution control
needs,” (USEPA, 2001). This TMDL plan is put foah recommendations for what needs to be
accomplished for Cedar Creek, its tributaries assbeiated watershed to restore and maintain its
recreational uses. Water quality monitoring shaddtinue, in order to measure BMP
effectiveness and determine through adaptive mamnegiif loading allocation recommendations
need to be adjusted.

Non-point source pollution is the sole contributmelevated fecal coliform bacteria levels in
Cedar Creek. Three flow regimes (high flows, medilows, low flows) have been identified for
the TMDL. Each flow regime has the capacity tawdlpollutant loads from different sources in
the watershed at varying magnitudes. To reduce pd8tion for each flow regime, specific
BMPs are described in Section 8.1 that will miteggtte effects of bacteria loading to the impaired
reach. Table 9 illustrates specific BMPs, when enpénted in the watershed and based on
specific hydrologic conditions, will result in reclng fecal coliform bacteria loading necessary to
meet the water quality targets.

Controlling non-point sources is an immense un#artarequiring extensive financial and
technical support. Provided that technical andritial assistance is available to stakeholders,
these BMPs have the potential to significantly dfecal coliform bacteria loading to Cedar
Creek. The following describe in detail those BMiB®d in Table 9 which will reduce fecal
coliform bacteria levels in Cedar Creek.

Table 9. Management Practices, Flow Regimes, andjected Reduction of Fecal Coliform
Bacteria by Implementation of BMPs.

"  Pract Flow Regime and Expected Reduction

anagement Fractice High Flow-44 Percent | Medium Flow-73 Percent | Low Flow-20 Percent
Livestock Exclusion
From Riparian Area X X X
Water Well & Tank X X X
Development
Prescribed Grazing X X X
Waste Management

X X

System
Vegetative Filter Strip X
Septic System Repair X X

Note: X Denotes potential of management practiceotdribute to reduction needed under defined flegime.
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
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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 livestookn
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 incrédaaée of decomposition (NRCS, 1998). In a
study by Tiedemann et al. (1998), as presentedSRA (1993), the effects of four grazing
strategies on bacteria levels in thirteen watershe®regon were studied during the summer of
1984. Results of the study (Table 10) showed\ilen livestock are managed at a stocking rate
of 19 acres per animal unit month, with water depeients and fencing, bacteria levels were
reduced significantly.

Waste Management System/Naste management systems can be effective tnotlorg up to 90
percent of fecal coliform bacteria loading origingtfrom confined animal feeding areas (Table
11). A waste management system is made up ofumdomponents designed to control non-
point source pollution from concentrated animatifeg operations (CAFOs) and animal feeding
operations (AFOs). Diverting clean water from theding area and containing dirty water from
the feeding area in a pond are typical practiceswéste management system. Manure handling
and application of manure is designed to be adaptivenvironmental, soil, and plant conditions
to minimize the probability of contamination of fage water.

8.2 Other Recommendations

Vegetative Filter Strip- Vegetated filter strips are used to reduce theusnriof sediment,
particulate organics, dissolved contaminants, ents, and in the case of this TMDL, fecal
coliform bacteria to streams. The effectivenesitef strips and other BMPs in removing fecal
coliform bacteria is quite successful. Resultsfi@ study by Pennsylvania State University
(1992) as presented by USEPA (1993), suggest dugtative filter strips are capable of removing
up to 55 percent of fecal coliform bacteria loadiagivers and streams (Table 11). The ability of
the filter strip to remove contaminants is depenaerfield slope, filter strip slope, erosion rate,
amount and particulate size distribution of sedintihivered to the filter strip, density and height
of vegetation, and runoff volume associated wittsegm producing events (NRCS, 2001).
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Table 10. Bacterial Water Quality Response to FouGrazing Strategies (Tiedemann et al., 1998).

Grazing Strategy

Geometric Mean
Fecal Coliform
Bacteria Count

Strategy A: | Ungrazed 40/Liter
Strategy B: | Grazing without management for livektdistribution; 20.3 ac/AUM. 150/Liter
Strategy C: Grazing with management for livestoiskribution: fencing and water developments;

19.0 ac/AUM. 90/Liter
Strategy D: Intensive grazing management, inclugiragtices to attain uniform livestock

distribution and improve forage production withtoudl practices such as seeding, 950/Liter
fertilizing, and forest thinning; 6.9 ac/AUM.

Septic System Septic systems provide an economically feasialg of disposing of household
wastes where other means of waste treatment axailaizle (e.g., public or private treatment
facilities). The basis for most septic system®ings the treatment and distribution of household
wastes through a series of steps involving thevahg:

1. A sewer line connecting the house to a septk ta

2. A septic tank that allows solids to settle duthe effluent

3. A distribution system that dispenses the effidera leach field
4. A leaching system that allows the effluent tteethe soil

Septic system failure occurs when one or more corpis of the septic system do not work
properly and untreated waste or wastewater ledneesystem. Wastes may pond in the leach field
and ultimately run off directly into nearby streaorgercolate into groundwater. Untreated septic
system waste is a potential source of nutrientso@en and phosphorus), organic matter,
suspended solids, and fecal coliform bacteria. dlapplication of septic system sludge, although
unlikely, may also be a source of contamination.

Failure of septic systems can occur for severaaes, although the most common reason is
improper maintenance (e.g. age and inadequate pgmnpOther reasons for failure include
improper installation, location, and choice of syst Harmful household chemicals can also
cause failure by killing the bacteria that digémst waste. While the number of systems that are
not functioning properly is unknown, it is estimétbat 28 percent of the systems in North
Dakota are failing (USEPA, 2002).

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirementtus TMDL, a hard copy of the Cedar Creek
TMDL and a request for comment was mailed to pigeiktng agencies, partners, and to those who
requested a copy. Those included in the mailing lodérd copy were:

* Bowman-Slope Counties Soil Conservation District;

» Slope-Hettinger Counties Soil Conservation District

* Bowman County Water Resource Board;

» Slope County Water Resource Board;

* Natural Resources Conservation Service (State ©ffand
» U.S. Environmental Protection Agency, Region VIII.
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Table 11. Relative Gross Effectivene8sf Confined Livestock Control Measures (Pennsylvaiai
State University, 1992).

d d :
Practice” Runoff® UL Total Sediment Fecal Coliform
Category volume Phosphorus Nitrogen Percent Bacteria
Percent Percent Percent
Animal Waste Systefn - 90 80 60 85
Diversion Systefn - 70 45 NA NA
Filter Stripd - 85 NA 60 55
Terrace System - 85 55 80 NA
Containment StructurBs - 60 65 70 90

NA = Not Available

a Actual effectiveness depends on site-specific dmml. Values are not cumulative between praditegories.

b Each category includes several specific types attires.

¢ - = reduction; + = increase; 0 = no change in s@rfanoff.

d Total phosphorus includes total and dissolved phosgs; total nitrogen includes organic-N, ammonijeahd nitrate-N
e Includes methods for collecting, storing, and d&pg of runoff and process-generated wastewater.

f Specific practices include diversion of uncontartédavater from confinement facilities.

g Includes all practices that reduce contaminanel®ssing vegetative control measures.

h Includes such practices as waste storage pondte si@sage structures, and waste treatment lagoons.

In addition to mailing copies of this TMDL for tleegment of Cedar Creek to interested parties,
the TMDL was posted on the North Dakota Departnoémtealth, Division of Water Quality web
site 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 and pap@tion was also published in the following
newspapers:

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

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

10.0 MONITORING

As stated previously, it should be noted that tMDL loads, load allocations, and the MOS are
estimated based on available data and reasonahlmpsons and are to be used as a guide for
implementation. The actual reduction needed tat tieeapplicable water quality standards
may be higher or lower depending on the 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 and E. coli bacteria loadings tod&s/prescribed in this TMDL, water quality
monitoring is conducted in accordance with an apgddQuality Assurance Project Plan
(QAPP).
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11.0 TMDL IMPLEMENTATION STRATEGY

As stated previously, the upper Cedar Creek wagelshcluding this TMDL listed reach, was
the focus of a Section 319 NPS Watershed Projegteimentation Plan from 1999-2003.
Further implementation of the TMDL recommendatipnsvided in this report will be
dependent upon the availability of Section 319 NiRtsls and/or other watershed restoration
programs (e.g. USDA Environmental Quality Incent®Rr@gram), as well as securing a local
project sponsor and the required matching fundsyviéed these three requirements are in place,
a project implementation plan (PIP) will be devedldpn accordance with the TMDL and
submitted to the North Dakota Nonpoint Source RigiuTask Force and the US EPA for
approval. The implementation of the BMPs contaimetthe NPS pollution PIP is voluntary.
Therefore, success of any TMDL implementation proje ultimately dependent upon the
producers in the watershed to voluntarily implent&&iPs needed to meet the TMDL goal.

Monitoring is an important and required compondrdryy PIP. As a part of the PIP, data are
collected to monitor and track the effects of BMiplementation as well as to judge overall
project success. Quality Assurance Project Pl@dd’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 aati/zaed, watershed restoration tasks are
adapted to place BMPs where they will have thetgetdenefit to water quality.
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Appendix A
Fecal Coliform Bacteria Data Collected
At Cedar Creek Site 384092
(1997 and 1999-2003)



Fecal Coliform

Fecal Coliform

Location Date ' Location Date '
Concentration Concentration
Cedar Creek - 384092 514197 10 Cedar Creek - 384092 5/8/00 10
Cedar Creek - 384092 5/7/97 60 Cedar Creek - 384092 5/16/00 10
Cedar Creek - 384092 | 5/12/97 20 Cedar Creek - 384092 | 5/23/00 940
Cedar Creek - 384092 5/14/97 20 Cedar Creek - 384092 5/30/00 160
Cedar Creek - 384092 5/19/97 90 Cedar Creek - 384092 6/5/00 210
Cedar Creek - 384092 5/21/97 50 Cedar Creek - 384092 6/13/00 780
Cedar Creek - 384092 6/2/97 1100 Cedar Creek - 384092 | 6/22/00 90
Cedar Creek - 384092 6/4/97 620 Cedar Creek - 384092 6/27/00 300
Cedar Creek - 384092 | 6/11/97 690 Cedar Creek - 384092 | 7/11/00 1600
Cedar Creek - 384092 6/15/97 460 Cedar Creek - 384092 3/11/01 50
Cedar Creek - 384092 | 6/25/97 320 Cedar Creek - 384092 | 3/13/01 10
Cedar Creek - 384092 6/29/97 480 Cedar Creek - 384092 3/19/01 10
Cedar Creek - 384092 717197 770 Cedar Creek - 384092 3/20/01 10
Cedar Creek - 384092 4/19/99 10 Cedar Creek - 384092 3/26/01 10
Cedar Creek - 384092 4/26/99 10 Cedar Creek - 384092 3/27/01 10
Cedar Creek - 384092 5/4/99 10 Cedar Creek - 384092 4/1/01 10
Cedar Creek - 384092 5/11/99 160 Cedar Creek - 384092 4/4/01 10
Cedar Creek - 384092 5/16/99 80 Cedar Creek - 384092 4/9/01 30
Cedar Creek - 384092 5/23/99 20 Cedar Creek - 384092 4/11/01 10
Cedar Creek - 384092 6/1/99 20 Cedar Creek - 384092 4/16/01 10
Cedar Creek - 384092 6/7/99 60 Cedar Creek - 384092 4/17/01 10
Cedar Creek - 384092 6/13/99 50 Cedar Creek - 384092 4/22/01 10
Cedar Creek - 384092 | 6/21/99 190 Cedar Creek - 384092 | 4/22/01 10
Cedar Creek - 384092 6/28/99 30 Cedar Creek - 384092 4/29/01 30
Cedar Creek - 384092 7/5/99 150 Cedar Creek - 384092 5/7/01 20
Cedar Creek - 384092 7/12/99 40 Cedar Creek - 384092 5/14/01 10
Cedar Creek - 384092 | 7/20/99 190 Cedar Creek - 384092 | 5/22/01 40
Cedar Creek - 384092 8/16/99 220 Cedar Creek - 384092 5/29/01 70
Cedar Creek - 384092 3/6/00 10 Cedar Creek - 384092 6/4/01 10
Cedar Creek - 384092 3/13/00 10 Cedar Creek - 384092 6/11/01 170
Cedar Creek - 384092 | 3/14/00 10 Cedar Creek - 384092 | 6/18/01 300
Cedar Creek - 384092 3/19/00 10 Cedar Creek - 384092 6/19/01 1600
Cedar Creek - 384092 | 3/22/00 10 Cedar Creek - 384092 | 6/21/01 260
Cedar Creek - 384092 3/27/00 10 Cedar Creek - 384092 6/26/01 100
Cedar Creek - 384092 | 3/29/00 10 Cedar Creek - 384092 | 6/28/01 110
Cedar Creek - 384092 4/3/00 10 Cedar Creek - 384092 7/2/01 40
Cedar Creek - 384092 4/5/00 10 Cedar Creek - 384092 7/16/01 100
Cedar Creek - 384092 4/10/00 10 Cedar Creek - 384092 7/31/01 120
Cedar Creek - 384092 4/12/00 10 Cedar Creek - 384092 4/15/02 30
Cedar Creek - 384092 4/16/00 10 Cedar Creek - 384092 4/17/02 10
Cedar Creek - 384092 4/24/00 10 Cedar Creek - 384092 4/22/02 10
Cedar Creek - 384092 4/27/00 40 Cedar Creek - 384092 4/29/02 10
Cedar Creek - 384092 5/2/00 10 Cedar Creek - 384092 5/1/02 10




Fecal Coliform

Location Date '
Concentration
Cedar Creek - 384092 5/5/02 10
Cedar Creek - 384092 5/7/02 10
Cedar Creek - 384092 5/12/02 10
Cedar Creek - 384092 5/15/02 10
Cedar Creek - 384092 5/19/02 10
Cedar Creek - 384092 5/29/02 30
Cedar Creek - 384092 6/2/02 60
Cedar Creek - 384092 6/9/02 510
Cedar Creek - 384092 | 6/17/02 210
Cedar Creek - 384092 6/23/02 250
Cedar Creek - 384092 3/19/03 50
Cedar Creek - 384092 3/24/03 20
Cedar Creek - 384092 3/26/03 10
Cedar Creek - 384092 3/31/03 10
Cedar Creek - 384092 4/2/03 10
Cedar Creek - 384092 4/7/03 10
Cedar Creek - 384092 4/9/03 10
Cedar Creek - 384092 4/16/03 10
Cedar Creek - 384092 4/21/03 20
Cedar Creek - 384092 4/23/03 10
Cedar Creek - 384092 4/27/03 10
Cedar Creek - 384092 4/30/03 10
Cedar Creek - 384092 5/5/03 10
Cedar Creek - 384092 5/7/03 30
Cedar Creek - 384092 5/11/03 10
Cedar Creek - 384092 5/14/03 40
Cedar Creek - 384092 5/19/03 30
Cedar Creek - 384092 5/28/03 20
Cedar Creek - 384092 6/2/03 30
Cedar Creek - 384092 6/9/03 40
Cedar Creek - 384092 | 6/17/03 130
Cedar Creek - 384092 6/24/03 270




Appendix B
Flow Duration Curve for Site 384092
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Appendix C
Estimated Load, TMDL Target, Percentage of Reductio Required and
Load Duration Curve for Site 384092



Site 384092

Load (10" CFU/Day)

Load (10" CFU/Period)

Median Percent
Percentile Existing TMDL Days Existing TMDL Reduction
High 5.00% 241,824.33  30558.23 36.50 8915470.95 1115375.33 87.49%
Moderate 45.01% 2784.25 1080.79 255.46  711275.17 276102.44 61.18%
Low 90.01% 444.27 363.50 72.96 32415.18 26522.23 18.18%
Total 365 9659161 1418000 85.32%
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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
Bowman and Slope Counties, North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: August 20, 2009

Review Date: September 21, 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 formairformal review. All TMDL documents are evaludte
against the minimum submission requirements and LMEments identified in the following 8 sections:

1. Problem Description

1.1. TMDL Document Submittal Letter

1.2. Identification of the Waterbody, Impairments, artiddy Boundaries
1.3. Water Quality Standards

Water Quality Target

Pollutant Source Analysis

TMDL Technical Analysis

4.1. Data Set Description

4.2. Waste Load Allocations (WLA)

4.3. Load Allocations (LA)

4.4. Margin of Safety (MOS)

4.5. Seasonality and variations in assimilative capacity
Public Participation

Monitoring Strategy

Restoration Strategy

Daily Loading Expression

pwN

©No O

Under Section 303(d) of the Clean Water Act, waidibs that are not attaining one or more waterityustndard
(WQS) are considered “impaired.” When the caugh®impairment is determined to be a pollutarftiViDL
analysis is required to assess the appropriatermemiallowable pollutant loading rate. A TMDL doceint

consists of a technical analysis conducted toagsgss the maximum pollutant loading rate thattarivady is able

to assimilate while maintaining water quality start$; and (2) allocate that assimilative capagcitprag the

known sources of that pollutanf well written TMDL document will describe a pdibrward that may be used by

those who implement the TMDL recommendations taimtind maintain WQS.

Each of the following eight sections describesfintors that EPA Region 8 staff considers whenenging TMDL
documents. Also included in each section is afi€PA’s minimum submission requirements relativéhat



section, a brief summary of the EPA reviewer’s ifiys, and the reviewer's comments and/or suggestitise of
the verb “must” in the minimum submission requir@mtsedenotes information that is required to be stibth
because it relates to elements of the TMDL requinethe CWA and by regulation. Use of the term ‘ddbd
below denotes information that is generally neags®a EPA to determine if a submitted TMDL is appable.

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

1. Problem Description

A TMDL document needs to provide a clear explamatibthe problem it is intended to address. Inetuah 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 TMiDtends to address and the associated pollutarat(sing those
impairments. While the existence of one or morpainment and stressor may be known, it is importiaai a
comprehensive evaluation of the water quality bedocted prior to development of the TMDL to ensiinag all
water quality problems and associated stressornislanéfied. Typically, this step is conductedagorio the 303(d)
listing of a waterbody through the monitoring asdessment program. The designated uses and watgy q
criteria for the waterbody should be examined agjamailable data to provide an evaluation of tlagewquality
relative to all applicable water quality standartfsas part of this exercise, additional WQS eofs are
discovered and additional stressor pollutantsdeastified, consideration should be given to corentty
evaluating TMDLs for those additional pollutant§it is determined that insufficient data is aadile to make
such an evaluation, this should be noted in the TMBcument.

1.1 TMDL Document Submittal Letter

When a TMDL document is submitted to EPA requestimmal comments or a final review and approvas, th
submittal package should include a letter identdyihe document being submitted and the purpoteeof
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.

[0 Each TMDL document submitted to EPA for final raviand approval should be accompanied by a subrtettal 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 the Stai@&'s intent to submit, and EPA's duty to revigwe TMDL under the
statute The submittal letter should contain such identifyinformation as the name and location of the virtdy and the
pollutant(s) of concern, which matches similar iifgimg information in the TMDL document for which 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,BIDDoH on August 20, 2009. The email included dineft
TMDL document and a public notice announcementestjng 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 TMDntended to address. The document should alsdyclear



delineate the physical boundaries of the waterlaoatythe geographical extent of the watershed &weged. Any
additional information needed to tie the TMDL do@mhback to a current 303(d) listing should alsdnckuded.

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 TMdcument submittal should clearly identify the wiately and
associated impairment(s) as they appear on the'Stibe's current EPA approved 303(d) list, idahg a full waterbody
description, assessment unit/waterbody 1D, angthogity ranking of the waterbody. This informatiés necessary to
ensure that the administrative record and the natibMDL tracking database properly link the TMDbaliment to the
303(d) listed waterbody and impairment(s).

X 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 TMiDalysis,
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 thedoaztinearby
waterbodies used to provide surrogate informatioreference conditions. Clear and concise desoniptof all key
features and their relationship to the waterbody\@ater quality data should be provided for all keyl/or relevant
features not represented on the map

[ Ifinformation is available, the waterbody segmienivhich the TMDL applies should be identified/gederenced using
the National Hydrography Dataset (NHD). If the bdaries of the TMDL do not correspond to the WatdgblD(s)
(WBID), Entity_ID information or reach code (RCH_&) information should be provided. If NHD datanct available
for the waterbody, an alternative geographicalrezfeing system that unambiguously identifies thesjdal boundaries to
which the TMDL applies may be substituted.

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

SUMMARY : The Cedar Creek watershed covers 295 miles ofrstfiemam its headwaters to the confluence with the
Cannonball River, with a total drainage area olL.Q,842 acres. It flows mainly through Slope, Bowraad

Adams Counties, in southwest North Dakota. CedeaelCis part of the larger Missouri River basinha Cedar
sub-basin (HUC 10130205). There is one 303(chdistegment of Cedar Creek covered by this TMDL oo

1) Cedar Creek from its confluence with South Foddar Creek, downstream to Cedar Lake, locatetbpeSnd
Bowman County (30.86 milesiD-10130205-042-S_Q0 The segment is listed as high priority for TMDL
development.

The designhated use for the listed segment of Gedsgk is based on the Class Il stream classificatiaghe ND
water quality standards (NDCC 33-15-02.1-09). $&gment was included on the ND 2008 303(d) listdoal
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 beaignot 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 reastireflack of assessment (e.qg., sufficient datareasvailable
at this time to assess whether or not this desighase was being met).

Water quality criteria (WQC) are established as@mmonent of water quality standard at levels cared
necessary to protect the designated uses assigtieat tvaterbody. WQC identify quantifiable tasyahd/or
qualitative water quality goals which, if attaineald maintained, are intended to ensure that thgrdged uses for
the waterbody are protected. TMDLs result in na@mhg and attaining water quality standards byieining the
appropriate maximum pollutant loading rate to nveatier quality criteria, either directly, or throughsurrogate
measurable target. The TMDL document should ireladiescription of all applicable water qualitytemia for the



impaired designated uses and address whether @renotiteria are being attained, not attainediatrevaluated as
part of the analysis. If the criteria were notlaaged as part of the analysis, a reason shoutitée ( e.g.
insufficient data were available to determine i§ tiwater quality criterion is 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 numericaorative water quality criterion, and the anti-datation 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 @gstvater 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 methodologigsha evaluated separately, from the TMDL.

X The TMDL document should describe the relationgtgfween the pollutant of concern and the wateriyustandard the
pollutant load is intended to meet. This informatis necessary for EPA to evaluate whether oattainment 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 thdlp@nt of concern, the document should demonsttatethe TMDL value
will result in attainment of all related criteriarfthe pollutant. For example, both acute andmibrealues (if present in
the WQS) should be addressed in the document,dimgiconsideration of magnitude, frequency and tihuma
requirements.

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

SUMMARY : The Cedar Creek segment addressed by this TMDhpsired based on fecal coliform concentrations
for primary contact recreational uses. Cedar CigekClass Il stream that shall be suitable fergtopagation
and/or protection of resident fish species andradlyeatic biota and for swimming, boating, and othater
recreation. Class Il streams may be intermittemiature, which would make these waters of limiteltie for
beneficial uses such as municipal water, fish bfeyrigation. Numeric criteria for fecal colifims in Class Il
streams have been established and are preseritelércerpted Table 7 shown below. Discussiorddit@nal
applicable water quality standards for Cedar Crzgkbe found on pages 7 and 8 of the TMDL.

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

v - 1 . 2
Parameter Geometric Mean Maximum

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

"Expressed as a geometric mean of representative samples collected during any consecutive 30-day pened.
* No morz than 10 percant of samgles collected dunng ary consecut:ve 30-day penod shall indrvidually exceed the
standard.

COMMENTS: None.

2. Water Quality Targets

TMDL analyses establish numeric targets that aeel s determine whether water quality standard$eirgy
achieved. Quantified water quality targets or enalis should be provided to evaluate each listéldifamt/water
body combination addressed by the TMDL, and shoepdesent achievement of applicable water quatitydards
and support of associated beneficial uses. Fdutpats with numeric water quality standards, thearic criteria



are generally used as the water quality target.pBlutants with narrative standards, the nareasitandard should
be translated into a measurable value. At a mimpane target is required for each pollutant/whtaty
combination. It is generally desirable, howeverntlude several targets that represent achievieafehe
standard and support of beneficial uses (e.ga g&@diment impairment issue it may be appropratedude a
variety of targets representing water column sedtraach as TSS, embeddeness, stream morphologyope-
conditions and a measure of biota).

Minimum Submission Requirements:

XI The TMDL should identify a numeric water qualitydet(s) for each waterbody pollutant combinatidie TMDL target
is a quantitative value used to measure whetheobthe applicable water quality standard is attdin

Generally, the pollutant of concern and the numerater quality target are, respectively, the chexh@ausing the
impairment and the numeric criteria for that chealie.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 pihmsus and the numeric water quality target is egsed as a numerical
dissolved oxygen criterion). In such cases, th®TMhould explain the linkage between the pollygntf concern, and
express the quantitative relationship between tM®T target and pollutant of concern. In all cas&$/DL targets must
represent the attainment of current water qualtgnslards.

[0 When a numeric TMDL target is established to ensugeattainment of a narrative water quality cidey the numeric
target, the methodology used to determine the nigrteaget, and the link between the pollutant aiacern and the
narrative water quality criterion should all be ciéised 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 this TMDL are basedle numeric water quality standards for fecal
coliform bacteria based on the primary contacteational beneficial use for Cedar Creek. The tdagehe Cedar
Creek segment included in the TMDL document isfémal coliform standard expressed as the 30-dagnge
mean of 200 CFU/100 mL during the recreation sefson May 1 to September 30.. While the standard i
intended to be expressed as the 30-day geometsin,rtiee target was used to compare to values firmglesgrab
samples. This ensures that the reductions negassachieve the target will be protective of btith acute (single
sample value) and chronic (geometric mean of 5 Essyptandards.

COMMENTS: None.

3. Pollutant Source Analysis

A TMDL analysis is conducted when a pollutant léeénown or suspected to be exceeding the loadipgaity of
the waterbody. Logically then, a TMDL analysis slioconsider all sources of the pollutant of condarsome
manner. The detail provided in the source assegsstep drives the rigor of the pollutant load &ditton. In other
words, it is only possible to specifically allocageantifiable loads or load reductions to eachiBgant source (or
source category) when the relative load contrilsufiom each source has been estimated. Theréf@r@ollutant
load from each significant source (or source catggghould be identified and quantified to the nmaxim practical
extent. This may be accomplished using site-speatibnitoring data, modeling, or application of etlassessment
techniques. If insufficient time or resources available to accomplish this step, a phased/adaptanagement
approach may be appropriate. The approach sheuttearly defined in the document.

Minimum Submission Requirements:

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

I The level of detail provided in the source assess$isigould be commensurate with the nature of thensiaed 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.



X Natural background loads should not be assumed thebdifference between the sum of known and dfiecht
anthropogenic sources and the existingitu loads (e.g. measured in stream) unless it careb®dstrated that all
significant anthropogenic sources of the pollutsfitoncern have been identified, characterized,agerly 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 charactenmequantify the
pollutant sources. A discussion of the known deficies and/or gaps in the data set and their patémnplications should
also be included.

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

SUMMARY : The TMDL document, Table 3, includes the landusakdown for the sub-watersheds draining into
the listed segment of Cedar Creek. Based on tBé R@tional Agricultural Statistics Service datpp@ximately
62 percent of the landuse in the watershed wadasrdpnder active cultivation, 31 percent was pagtangeland
and the remaining 7 percent was idle/fallow, watesds or low density development.

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 feedingea,
» Direct deposit of manure into Cedar Creek by gmpfivestock; and
» Background levels associated with wildlife.

There are no municipal wastewater treatment pleschdrges in the watershed. There is one pernattedal
feeding operation (AFO) in the watershed. Howetres,permit requires no discharge so it is not iclamed a
significant point source in the TMDL document.

COMMENTS : The report states that data was collected at itmenshe watershed, and that data collected durin
the water quality assessment was used to detethdih¢he above bulleted sources are the primartribotors of
fecal coliforms in the watershed. As informati@garding source identification efforts is not pded, it is not
clear how these sources were found to be the majdributors. Additional information regarding havwas
determined that these are the primary sourcescaf twliforms in the watershed would be helpful.

4. TMDL Technical Analysis

TMDL determinations should be supported by a robiash set and an appropriate level of technicdlaisa This
applies taall of the components of a TMDL document. It is \italmportant that the technical basis &k
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. s&tiessor-
response relationship between the pollutant andimmgnt and between the selected targets, sourb#3l.s, and
load allocations needs to be clearly articulateti supported by an appropriate level of technicalyasis. Every
effort should be made to be as detailed as possibteto base all conclusions on the best avaikdmtific
principles.

The pollutant loading allocation is at the hearthaf TMDL analysis. TMDLs apportion responsibilfty 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, bypancel, or other appropriate scale or divisionesiponsibility.

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



TMDL =) LAs+» WLAs+MOS

Where:

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

WLAs = Pollutant Wasteload Allocations

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

Minimum Submission Requirements:

X

X

O

A TMDL must identify the loading capacity of a weliedy for the applicable pollutant, taking into saferation temporal
variations in that capacity. EPA regulations defioading capacity as the greatest amount of aijaoll that a water can
receive without violating water quality standard® C.F.R. §130.2(f)).

The total loading capacity of the waterbody shddctlearly demonstrated to equate back to the taollload allocations
through a balanced TMDL equation. In instancesre/imeimerous LA, WLA and seasonal TMDL capacitiekena
expression in the form of an equation cumbersont&hle may be substituted as long as it is clearttie total TMDL
capacity equates to the sum of the allocations.

The TMDL document should describe the methodolagy/technical 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.

It is necessary for EPA staff to be aware of arsuasptions 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) madgeireloping 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 (audpan, forested, agriculture);

(3) a presentation of relevant information affecting taracterization of the pollutant of concern ésdllocation
to sources such as population characteristics]ifgilcesources, 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 desigpaxity of an existing or planned wastewater treatm
facility);

(5) an explanation and analytical basis for expresgiagrMDL through surrogate measures, if applicaBlerogate
measures are parameters such as percent finesraidity for sediment impairments; chlorophglband
phosphorus loadings for excess algae; length afigp buffer; or number of acres of best managemexttices.

The TMDL document should contain documentation sufipg the TMDL analysis, including an inventorytbe data set
used, a description of the methodology used toyarahe data, a discussion of strengths and wea&sds the analytical
process, and the results from any water qualityetiog used. This information is necessary for EBAglview the
loading capacity determination, and the associlatad, wasteload, and margin of safety allocations.

TMDLs must take critical conditions (e.g., steanw] 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 mirgoairce
loadings, e.g., meteorological conditions and lasel distribution.

Where both nonpoint sources and NPDES permittewt 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 redostiteeded to implement the load allocations ausHgtpracticable
[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 alsiude a



description of the analytical processes used, tefuim water quality modeling, assumptions aneofiertinent
information. The technical analysis for the CeQezek watershed TMDL describes how the fecal catiftoads
were derived in order to meet the applicable watedity standards for the 303(d) impaired streagmsant.

The TMDL loads and loading capacities were deriwsithg the load duration curve (LDC) approach. €tdy
correlate the relationship between the pollutardasfcern and the hydrology of the Section 303&dgd
waterbody, a LDC was developed for the monitoriitg within the listed segment. The LDC was derivsthg the
200 CFU/100 mL TMDL target (i.e., state water qiyadtandard), the daily flow record recorded far Hite, and
the observed fecal coliform data collected fromwila¢er quality monitoring station (see Figure Shaf TMDL
document) from 1997 and 1999-2003.

Mean daily flows for 1997 and 199-2003 were recdrdering the open water season at monitoring §it32.
This mean daily flow record was used in flow duwratcurve development, and in the development ofadae
duration curve for the impaired segment of Cedaeki(from its confluence with South Fork Cedar &riee
Cedar Lake).

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 ooflif concentrations were converted to loads by piyitig by
flow and a conversion factor to produce CFU/dayigal Each value was plotted individually on tredlduration
curve. Values falling above the curve indicateesxtance of the TMDL at that flow value while valfating
below the curve indicate attainment of the TMDItheit flow.

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

The LDC represents a flow-variable TMDL target asrthe flow regimes shown in the TMDL documentr the
Cedar Creek segment covered by the TMDL documieat, DC is a dynamic expression of the allowablel lfma
any given daily flow. Loading capacities were ded from this approach for each segment at eaghriégime.
Table 8 shows the loading capacity loads (or TMBads) for the listed segment of Cedar Creek.

COMMENTS: ltis not clear why 3 flow zones were used in ti¥ for this TMDL. Page 9 of the document
explainshow the flow regimes were defined, but no explanaiogiven forwhy 3 zones were used. A brief
explanation of why 3 flow zones were used (e.gsetdaon the shape of the curve, no flow at low draiove, etc)
should be added to the document.

From the information provided on page 10 of thewoent, it is not clear how the linear regressioe is used in
determining the required percent reductions neéaleldDC. NDDoH is asked to clarify the informatiamd
include a description as to how the percent redanatalculation is made using the linear regreskin

4.1 Data Set Description

TMDL documents should include a thorough descrnpiaad summary of all available water quality datat ire
relevant tahe water qualitassessment and TMDL analysis. An inventory ofdii used for the TMDL analysis
should be provided to document, for the recorddédte used in decision making. This also provileseader
with the opportunity to independently review théadaThe TMDL analysis should make use of all riyaavailable
data for the waterbody under analysis unless th®I Mriter determines that the data are not relewant
appropriate. For relevant data that were knowrrdjetted, an explanation of why the data wereutibzed

should be provided (e.g., samples exceeded holoiimas, 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 dat &re relevant
to the water quality assessment and TMDL analysi shat the water quality impairments are cleddfined and linked
to the impaired beneficial uses and appropriatema@iality criteria.

XI The TMDL document submitted should be accompaniethé data set utilized during the TMDL analysipossible, it
is preferred that the data set be provided in ectiednic format and referenced in the documentleétronic submission
of the data is not possible, the data set may dladed as an appendix to the document.

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

SUMMARY : The Cedar Creek TMDL data description and summasyrecluded tables throughout the document
and in the data tables in Appendix A. Recent watedity monitoring was conducted over the perimuff 1997
and 1999-2003 and included a total of 118 fecafaroh samples. The data set also includes 6 yadtew record
on Cedar Creek from monitoring site 384092. The/ftlata was used to develop load duration curveth&
Cedar Creek segments

COMMENTS: None.

4.2  Waste Load Allocations (WLA):

Waste Load Allocations represent point source peaiuloads to the waterbody. Point source loaddyguically
better understood and more easily monitored andtifieal than nonpoint source loads. Whenever rakteach
point source should be given a separate wastedld@zhtion. All NPDES permitted dischargers thiatbarge the
pollutant under analysis directly to the waterbetiguld be identified and given separate waste &tladations.
The finalized WLAs are required to be incorporated future NPDES permit renewals.

Minimum Submission Requirements:

XI EPA regulations require that a TMDL include WLAs &l significant and/or NPDES permitted point smes of the
pollutant. TMDLs must identify the portion of theslding capacity allocated to individual existingl&m future point
source(s) (40 C.F.R. 8130.2(h), 40 C.F.R. 8130.2@)some cases, WLAs may cover more than onddiger, 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.

XI All NPDES permitted dischargers given WLA as pdrthe TMDL should be identified in the TMDL, inclidy the
specific NPDES permit numbers, their geographigehtions, and their associated waste load allatstio

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

SUMMARY : There are no municipal wastewater treatment faslivith permitted fecal coliform discharges in the
watershed. There is one permitted animal feedpegation in the watershed. The permit requirediacharge so
it is not considered a significant point sourcéh@ TMDL document. Therefore, the WLA for this TMI» zero.

COMMENTS: None.

4.3 Load Allocations (LA):

Load allocations include the nonpoint source, redt@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 caggyarid estimate the loading rates based on limitedtoring data
and/or modeling results. The background load s a composite of all upstream pollutant loatisthe
waterbody. In addition to the upstream nonpoimt @pstream natural load, the background load aftelndes
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:

X EPA regulations require that TMDL expressions idellLAs which identify the portion of the loadingpeity 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.

XI Load allocations assigned to natural backgrounddaould not be assumed to be the difference leetite 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. Based on the 2007
National Agricultural Statistics Service data, apgmately 62 percent of the landuse in the watetsihas

cropland under active cultivation, 31 percent wastyre/rangeland and the remaining 7 percent ieiailow,

water, roads or low density development. Therenarsignificant point sources that contribute fexdiform

loading in the watershed. Therefore, the entirdD[Mhas been allocated to nonpoint sources as adlbachtion

(LA). Source specific data are limited so an aggte LA is assignhed to nonpoint sources with airepnif

important contributors under various flow regimesvided as seen in the following excerpted table.

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

Non-point Sources - -
High Flow Medium Flow Low Flow
Euparian 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 non-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 ardrésultant water quality impacts, no matter h@enaous, will
include some level of uncertainty and error. Tmpensate for this uncertainty and ensure wateitystandards
will be attained, a margin of safety is requirechammponent of each TMDL. The MOS may take thmfof a
explicit load allocation (e.g., 10 Ibs/day), or mzgyimplicitly built into the TMDL analysis throughe use of
conservative assumptions and values for the vafamers that determine the TMDL pollutant loadwater
quality effect relationship. Whether explicit anplicit, the MOS should be supported by an appeterievel of
discussion that addresses the level of uncertairttye various components of the TMDL technicallgsia, the
assumptions used in that analysis, and the relaffeet of those assumptions on the final TMDL.eTdiscussion
should demonstrate that the MOS used is suffiteeensure that the water quality standards wouldttaéned if
the TMDL pollutant loading rates are met. In casbsre there is substantial uncertainty regardireginkage
between the proposed allocations and achievemematefr quality standards, it may be necessary fgana
phased or adaptive management approach (e.g.ligstalmonitoring plan to determine if the propoa#idcations
are, in fact, leading to the desired water qualitgrovements).



Minimum Submission Requirements:

XI TMDLs must include a margin of safety (MOS) to astibfor any lack of knowledge concerning the relaship between
load and wasteload allocations and water qualit/48303(d)(1)(C), 40 C.F.R. §130.7(c)(1) ). EPA391 TMDL
Guidance explains that the MOS may be implicit (icorporated into the TMDL through conservatagsumptions in
the analysis) or explicit (i.e., expressed in thdDL as loadings set aside for the MOS).

[ If the MOS is implicit the conservative assumptions in the analysisattedunt for the MOS should be identified and
described. The document should discuss why thergsfans are considered conservative and the effetie
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 uncertaimtgl/ar potential error in the linkage analysis batwéhe WQS, the
TMDL target, and the TMDL loading rate.

[ If, rather than an explicit or implicit MOS, the TMDeElies upon a phased approdactdeal with large and/or
unquantifiable uncertainties in the linkage anay#ie 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 TMDL includes an explicit MOS foe tisted segment derived by calculating 10
percent of the loading capacity. The explicit MfoGthe listed segment of the Cedar Creek watergheatiuded
in Table 8.

COMMENTS: None.

4.5  Seasonality and variations in assimilative cagdy:

The TMDL relationship is a factor of both the loaglirate of the pollutant to the waterbody and tneunt of
pollutant the waterbody can assimilate and stilintwater quality standards. Water quality stadsl@ften vary
based on seasonal considerations. Thereforeappsopriate that the TMDL analysis consider sealseariations,
such as critical flow periods (high flow, low floyvhen establishing TMDLSs, targets, and allocations

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 seasar&bility as a factor. (CWA 8§303(d)(1)(C), 40 (RF8130.7(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. Albe 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 pudatid,that the
public be afforded an opportunity to participale meaningfully participate in the TMDL processsinecessary
that stakeholders, including members of the gerpiblic, be able to understand the problem angtbposed
solution. TMDL documents should include languau® explains the issues to the general public in
understandable terms, as well as provides additawetailed 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 fapproval, a copy of the comments received bystate and
the state responses to those comments shouldlbdedowith the document.

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

(40 C.F.R. §130.7(c)(1)(ii).)

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

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

SUMMARY : The TMDL document includes a summary of the pupdidicipation process that has occurred. It
describes the opportunities the public had to belued in the TMDL development process. Copiethefdraft
TMDL document were mailed to stakeholders in théewsed 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 two newspapers.

COMMENTS: None.

6. Monitoring Strategy

TMDLs may have significant uncertainty associatéithwhe selection of appropriate numeric targets estimates
of source loadings and assimilative capacity.hbse cases, a phased TMDL approach may be necessary
Phased TMDLs, it is EPA’s expectation that a mamgpplan will be included as a component of theOIV
document to articulate the means by which the TMILbe evaluated in the field, and to provide foture
supplemental data that will address any unceigaitihat may exist when the document is prepared.

Minimum Submission Requirements:

XI When a TMDL involves both NPDES permitted pointima(s) and nonpoint source(s) allocations, andnatiant of the
TMDL target depends on reductions in the nonpadntrse loads, the TMDL document should include aitbong plan
that describes the additional data to be colletatbtermine if the load reductions provided fotha TMDL are
occurring.

I Under certain circumstances, a phased TMDL approshbe utilized when limited existing data aréectupon to
develop a TMDL, and the State believes that theofiselditional data or data based on better amalytechniques would
likely increase the accuracy of the TMDL load cédtion and merit development of a second phase TMBERA
recommends that a phased TMDL document or its impfeation plan include a monitoring plan and a dalesl
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/tmdI_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 deedl@pd implemented (e.g., a Section 319 Projedeimgntation
Plan), monitoring will be conducted on Cedar Crae&ording to a future Quality Assurance ProjechPla

COMMENTS: None.

7. Restoration Strategy



The overall purpose of the TMDL analysis is to deiee what actions are necessary to ensure thaiothgant
load in a waterbody does not result in water guatitpairment. Adding additional detail regardimg fproposed
approach for the restoration of water quality is ewrently a regulatory requirement, but is consdea value
added component of a TMDL document. During the TMiDalytical process, information is often gainedtt
may serve to point restoration efforts in the ridineéction and help ensure that resources are ap#mt most
efficient manner possible. For example, watershedels used to analyze the linkage between thatpal
loading rates and resultant water quality impadghiralso 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 TMDpl@mentation plans. However, in cases where a igldependent
upon the achievement of a LA, “reasonable assutascequired to demonstrate the necessary LA ddtbe in the
document is practicable). A discussion of the BNiftsother load reduction measures) that are teled upon to
achieve the LA(s), and programs and funding soutteaswill be relied upon to implement the loaduetibns called for
in the document, may be included in the implemémmétestoration section of the TMDL document to [soi 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 typically works witbcal conservation districts or other cooperatordevelop
and implement Watershed Restoration Projects tifeef MDL has been developed and approved. Detpileject
implementation plans are developed as part ofpittisess if Section 319 money is used.

There are no significant permitted point sourcethinwatershed so it's not necessary to fully deentmeasonable
assurance demonstrating that the nonpoint souackngs are practicable.

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 an apiatepaveraging period for a TMDL analysis, primaoncern
should be given to the nature of the pollutantiesiion and the achievement of the underlying W&8wever,
recent federal appeals court decisions have pomiethat the title TMDL implies a “daily” loadingite. While
the most appropriate averaging period to be useddeeloping a TMDL analysis may vary accordinghe
pollutant, a daily loading rate can provide a munactical indication of whether or not the overakded load
reductions are being achieved. When limited meoimi¢presources are available, a daily loading tattyst takes
into account the natural variability of the systeam serve as a useful indicator for whether otm®bverall load
reductions are likely to be met. Therefore, aydedpression of the required pollutant loading iate required
element in all TMDLs, in addition to any other loageraging periods that may have been used to coti
TMDL analysis. The level of effort spent to deyelbe daily load indicator should be based on trezall utility
it can provide as an indicator for the total loaductions needed.

Minimum Submission Requirements:

XI The document should include an expression of th®Lh terms of a daily load. However, the TMDL malgo be
expressed in temporal terms other than daily (arggnnual or monthly load). If the document egpes the TMDL in



additional “non-daily” terms the document shoulglkein why it is appropriate or advantageous to egpthe 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 listed segment in the watershed. The d&MDL loads are included in TMDL section (Sectio@)/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 was collected at deénsihe watershed, and that
data collected during the water quality assessavastused to determine that the above bulleted ssurc
are the primary contributors of fecal coliformsle watershed. As information regarding source
identification efforts is not provided, it is ndear how these sources were found to be the major
contributors. Additional information regarding hawvas determined that these are the primary ssurc
of fecal coliforms in the watershed would be helpfu

NDDoH ResponseAdditional justification providing estimates of thember livestock amd animal
feeding areas in the two county region was add&ktdion 4.2. The basis for this additional infation
were aerial survey data collected by the NDDoH esuhty data collected by the North Dakota
Agricultural Statistics Service in 2008.

EPA Region 8 Comment:lt is not clear why 3 flow zones were used in ti¥ for this TMDL. Page 9
of the document explairt®w the flow regimes were defined, but no explanaisogiven forwhy 3 zones
were used. A brief explanation of why 3 flow zome=re used (e.g., based on the shape of the quove,
flow at low end of curve, etc) should be addecheodocument.

From the information provided on page 10 of theuhoent, it is not clear how the linear regressioe is
used in determining the required percent reductieesied for LDC. NDDoH is asked to clarify the
information and include a description as to howghecent reduction calculation is made using thedr
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 duratanve
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 altiDT loads are calculated from the regression line
and the TMDL target curve. This section also dessrhow the midpoint for the flow interval is
selected.



