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1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED

The Pipestem Creelatershed is §84,704acre vatershed located iRoster Kidder,
StutsmarandWells Countiesin soutttentralNorth DakotaPipestem Creek flows from
southeast Well€ounty to eastern Stutsm&ountywhere itconfluence with the James
River. Figure 1 shows the location of tRgpestem Creek watershedhile Table 1
summarizes thesatershedgeographical, hydrological and physical characteristics.
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Figure 1. General Location of thePipestem CreekWatershedin North Dakota.

Table 1. General Characteristics of thePipestem CreekWatershed.

Legal Name

PipestenCreekand Unnamed Tributary

Stream Classification

Class IA

Major Drainage Basin

James River

8-Digit Hydrologic Unit

10160002

Counties

Foster, Kidder, Stutsman and Wdllsurties

Level lll Ecoregion

Northern Glaciated Plain(g6)
Northern Glaciate®lains(42)

Watershed Area(acres)

684,704
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1.1 Clean Water Act Section 303(d) Listing Information

Based on the 2@ Section 303 (d) List of Impaired Waters Needing TMIHN®DoH,
2010), the North Dakota Depement d Healthhasidentifieda 25.21 mile sagent of

Pipestem Creek from its beginning downstream to Sykeston(N&110160002001-S_00)
a 29.22 mile segment of Pipestem Creek from its confluence with Little Pipestem Creek

downstream to Dam #&ND-10160002010-S_00) a 21 mile segment of Pipestenme€k
from Dam #4 downstream to Pipestem Reserfdi»-10160002012-S _00),anda40.74
mile segment of an unnamédbutaryto Pipestem Creek (N20160002013S_00)asfully
supporting but threatened for recreational usélse impairmergaredue to fecal aliform
bacteria(Tables 2-5 andFigure 3.

Table 2. Pipestem CreekSection 303(d) Listing Information for Assessment Unit ID

ND-10160002001-S_0Q

Assessment Unit ID

ND-10160002001-S_00

Assessment Unit ID

Pipestem Creek from its beginnirdpwnstream to Sykeston

Description Dam (Lake Hiawatha)
Size 25.21miles
Designated Use Recreation

Use Support

Fully Supporting, buThreatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

Low

Table 3. Pipestem Creek Section 303(d) Listing Information forAssessment Unit ID

ND-10160002010-S_0Q

Assessment Unit ID

ND-10160002010-S_00

Assessment Unit ID

Pipestem Creek from its confluence with Little Pipestem

Description Creek, downstream to Dam #4
Size 29.22miles
Designated Use Recreation

Use Suppot

Fully Supporting, buThreatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

Low

Final: September 2011
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Table 4. Pipestem Creek Section 303(d) Listing Information for Assessment Unit ID
ND-10160002012S 00.

Assessment Unit ID

ND-10160002012-S_00

Assessment UnitD

Unnamed tributary watershed to Pipestem Creek

Description
Size 40.74miles
Designated Use Recreation

Use Support

Fully Supporting, buThreatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

Low

Table 5. Pipestem Creek Section 303(d) Listg Information for Assessment Unit ID

ND-10160002013-S_00.

Assessment Unit ID

ND-10160002013S_00

Assessment Unit ID

Pipestem Creek from Dam #4, downstream to Pipestem

Description Reservoir.
Size 21 miles
Designated Use Recreation

Use Support

Fully Supporting, buThreatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

Low
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Figure 2. PipestemCreek TMDL Listed Segments.

1.2 Ecoregions

Approximately 55 percent of tHeipestem Creewatershed lies within thilissouri Coteau
(42a) andCollapsed Glacial Outwash (42leyel 1V ecoregios of theNorthwestern

Glaciated Plaintevel Il ecoregionFigured). Semipermanent and permanent wetlands are
commonin the Missouri Coteaand Collapsed Glacial Outwashoregionsand most do not
contiibute to surface water inputs of Pipestem Creek (Figure

Figure 3. Teporary and Seasonal Wetlands on thilissouri Coteau andDrift Plains.
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The remaining 45 percent the Pipestem Creek watershetbisated in thérift Plainslevel

IV ecoregim (46) of theNorthern Glaciated Plairisvel Il ecoregion The Drift Plains
ecoregions igharacterized by generally flat to occasionally rolling topography with a thick
layer of glacial till left behind by Wisconsinan glatton Prior to cultivation the Drift Plain
grasslands were a mixture of tall grass and short grass p&sesonal and temporary
wetlands are commao the Drift Plains but, unlike the Missouri Coteau, nearly the entire
area contributes to surface water inputs to the PipesteskCr

®

Level IV Eco Regions

[ ] 42a- missouri Coteau

[ 42b - coliapsed Glacial Outwash

[ 46i- Dritt Prains
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Figure 4. Level IV Ecoregionsin the Pipestem CreekWatershed

1.3 Land Use

Cropland data from thorth Dakota Agricultural Statistics Service (NASS) for the years of
1999and 2A.0show changes in cropping practices. These changes are ypalititdted by

the changes in commodity markets and conservation programs. The NASS dat896om
indicated that the Pipestem Creek watershed was dominagsstyre/rangeland and non
agricultural useg¢Table 6) In 2010, due to increased market pricesylsean acres were the
most dominant witlgrassland®ecoming the second most dominkamd usgTable 6,

Figure 5) Accurate comparisons between ropland acreages from 1999 and 2010 could
not be made because the method of determining and classtigisg &acres was changed by
NASS.
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2010 NASS Land Use/Land
Soybeans
Spring Wheat
- Grassland, Pasture, Hayland
- Barley
Corn
I rorest. Shrubland, Woodland
- Developed Areas
- Dry Beans
- Durum Wheat

Sunflower
I Faiowidie Cropland

I Fiaxseed

I Aitaifa, Cloverwildflowers

- Wetlands, Open water
[ Other Crops

- Winter Wheat
I Fotatoes

Cover

18 Miles

Figure 5. Land Usein the Pipestem CreekWatershed (NASS, 2@0).

Table 6. Dominant Land Use/Land Coverin the PipestemCreek Watershed in199
and 2010(based on NASS Land Use/Cover Data).

Land Use/Land Land Use/Land
Cover 1999 Aces Cover 2010 Acres

Pasture, NoAg,

Range 293,764| Soybeans 158,107

Grassland

Idle/Fallow/CRP 97,016| Herbaceous 155,507
Sunflower 66,181| Spring Wheat 78,297
Spring Wheat 65,925| PasturéGrass 68,255
Durum Wheat 48,932| PasturdAay 55,508
Barley 42,307| Open Water 47,254
Hay 20,273| Corn 30,212
Dry Beans 15,968| Wetlands 26,995
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1.4 Climate and Precipitation

Figure6 shows the average total monthly precipita@®ykeston, ND as reported from
weather gation 328608f the High Plainfkegional Climate CentdHPRCC) Precipitation
occurs primarily during theummer months, with most occurring in June alahnual
precipitation is about8inches

SYEESTOM, WD (328608
FPeriod of Record : 4/ 171951 to 12731720818

Precipitation {in,}

Jan Mar May Jul Sep Mo
Feh Apr Jun Aug Oct Dec
Day of Year

High Flain=s

Regional
[ Average Total Monthly Precipitation ] Climate

Center

Figure 6. Annual Total Monthly Precipitation at Sykeston North Dakota from 1951-
2010, High Plains Regional Climate Center (HPRCC)

1.5 Available Data

1.5.1 Fecal ColifornBacteriaData

Fecal coliform bacteria samples welectedin 2000at four sites eachassociated with
one of the SectioB03(d) listed segments (Figure 7). IM030the implementation phase
of the projecutilized long-term sampling stationshich weremonitored on a routine
basis As part of a separate projedtes380152was the only site to be monitored in 2008
and therefore the only site to be monitored e years.

While the state of North Dakota has an E. coli bacteria standard (see Section 2.0), no E.
coli data are available for the TMDL reaches.

Tables 7-10 provide a summary of fecal coliforbacteriageometric mean

concentrations, the percentagesamples exceeding 400 CFU/100nahd the

recreational us assessment by month for the four TMDL listed waterbodiiess

geometric mean fecal coliform bacteria concentration and the percent of samples over
400 CFU/100ml wasalculated for each month (M&eptember) using those samples
collected during each month in 20@807 and 2009.

Monitoring resultat site 38504&dicate thaessessmeninit ID ND-10160002001-
S_00 is meeting therevious statstandards for fecal coliform bacteria. Therefores it
meeting all of its beneficial uses and will pp@sented fode-listing in the next Section
303(d) Impaired Waterlisting cycle.
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Fecal Coliform Bacteria Monitoring Sites
@® 380152
® 385043
® 385206
® 385268
USGS Gaging Station

. 06469400

303(d) Listed Segments
—— ND-10160002-001-S_00
ND-10160002-010-S_00
ND-10160002-012-S_00
ND-10160002-013-S_00
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Figure 7. Fecal Coliform Bacteria Sample Sitesen Pipestem Creek

Table 7. Summary of Fecal Coliform Datafor Site 386043 (Data Collected in2003

2007and 2009.

Percentage of
Geometric Mean Samples Recreational
Month N Concentration Exceeding 400 | Use Assessmen
(CFU/100mL) CFU/100mL
May 31 12 0% Fully Supporting
June 26 16 4% Fully Supporting
July 20 17 5% Fully Supporting
August 7 36 0% Fully Supporting
September 5 11 0% Fully Supporting
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Table 8. Summary of Fecal Coliform Datafor Site 385268 Data Collected in 2003

2007 and 2009

Percentage of
Geometric Mean Samples Recreational Use
Month N Concentration Exceeding 400 Assessment
(CFU/100mL) CFU/100mL
Fully Supporting,
[
May 29 86 10% but Threatened
Fully Supporting,
)
June 26 165 19% but Threatened
Fully Supporting,
0
July 22 173 18% but Threatened
August 21 260 48% Not Supporting
Fully Supporting,
0
September | 15 181 27% but Threatened

Table 9. Summary of Fecal Coliform Datafor Site 386206 (Data Collected in 2003

2007 and 2009

Percentage of
Geometric Mean Samples Recreational Use
Month N Concentration Exceeding 400 Assessment
(CFU/100mL) CFU/100mL
May 27 95 7% Fully Supporting
Fully Supporting,
0

June 25 150 12% but Threatened
July 16 319 50% Not Supporting
August 6 202 33% Not Supporting
September 4 NA NA Insufficient Data

Table 10. Summary of Fecal Coliform Datafor Site 380152(Data Collected in 2003

2007 and 200}

Percentage of

Geometric Mean Samples Recreational Use

Month N Concentration Exceeding 400 Assessment

(CFU/100mL) CFU/100mL

May 33 29 6% Fully Supporting
June 28 142 7% Fully Supporting

July 20 313 50% Not Supporting
August 21 80 10% Fully Supporting
Fully Supporting,

0

September | 17 50 12% but Threatened
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Monthly sampling resultéor the remaining three TMDL listed waterbodigere often
fully supporting orfully supporting, buthreatenedavith at least onenonth ofnot
supportingstatus(Tables 810).

1.5.2 Hydraulic Discharge

From 1974 to the present the stream stage and discharge of Pipestem Creek have been
measured continuously by the U.S. Geological Survey (USGS) at a gauging station
locatednear Pingee, ND(06469400which is collocated with water quality site 380152
(Figure 7) The average annual dischafgethis sitefor the period 19742009 is

provided in Figure 8. The annuaaveragalischargdor the years 2008 2008were

belowthe 36 year\erageof 43.4cubic feet per second (cfs), while the annwarage
discharge foR0M was172 cfsthe highest for the entire recaféigure8). The high

average annual discharge in 2009 and leamerual averagdischargesecordedrom

2008 to 2008 are=xplained by precipitation (rain) and snowfall measurements collected
during theprojectmonitoringperiod.

Average Annual Discharge of the Pipestem Creek near Pingree, ND
200.0

m Average Annual Discharge
180.0

160.0

= = =
) N =
o o =
=) ) =

@
©
=]

[
©
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=
<
[=]
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©
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e
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Figure 8. Average Annual Discharge of the Pipestem CreeldSGS Station 06469400
near Pingree, ND

2.0WATER QUALITY STANDARDS

The Clean WateAct requires that Total Maximum Daily Loads (TMDLSs) be developed for
waters on a state's Section 303(d) I|ist. A T
wasteload allocations for point sources and load allocations for non point sources and natural
backgroundo s uch Askeasment UnielDoassimigae paluyant ddings s e

not exceeded. The purpose of a TMDL is to identify the pollutant load reductions or other

actions that should be taken so that impaired waters will be aht@aio water quality standards.

TMDLs are required to be developed with seasonal variations and must include a margin of

safety that addresses the uncertainty in the analysis. Separate TMDLs are required to address

each pollutant or cause of impairmemhich in this case is fecal coliform bacteria.
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2.1 Narrative Water Quality Standards

The North Dakota Departmeat Health has set narrative water quality standards that apply
to all surface waters in the State. The narrative general water quatithasts are listed
below (NDDoH, 2Q1).

e All waters of the State shall be free from substamatiegutable to municipal,
industrial, or other discharges or agricultural practices in concentrations or combinations that
are toxic or harmful to humans, arals, plants, or resident aquatic biota.

o No discharge of pollutants, which alone or in combination with other substances shall:
(1) Cause a public health hazard or injury to environmental resources;
(2) Impair existing or reasonable beneficial uses oféreiving water; or
(3) Directly or indirectly cause concentrations of pollutants to exepeticable
standards dthe receiving waters.

In addition to the narrative standards, the NDDoH has set biological goal for all surface
waters in the state. Tpkpoal st ates At he biological condit
similar to that of sites or waterbodies determined by the department to be regional reference
siteso (NMDDoH, 20

2.2 Numeric Water Quality Standards

ThePipestem Creeis a ClasdA stream. The NDDoH definition of a Clasa8 stream is
shown below (NDDoH, 201).

Class IA- The quality of the waters in this class shaltie same as the quality of class |
streams, except thathere natural conditions exceed class | criteria for mpai@nd

domestic use, the availability of softening or other treatment methods may be considered in
determining whether ambient water quality meets the drinking water requirements of the
department

Effective January 2011, the Department revised the sttty quality standards. In these

latest revisions the Department eliminated the fecal coliform bacteria standard, retaining only
the E. coli bacteria standard for the protection of recreational uses. This standards change
was recommended by the US EB&E. coli is believe to be a better indicator of recreational
use risk (i.e., incidence of gastrointestinal disease).

Table 11provides a summary of the current numeric E. coli criteria which applies to Class Il
and Il streams as well as the formecdkcoliform bacteria standard. The E. coli bacteria
standard applies only during the recreation season from May 1 to September 30.

Table 11. North Dakota Bacteria Water Quality Standards for Class A Streams.

Parameter : Standard =
Geometric Meant Maximum?
Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/100 mL
E. coliBacteria 126 CFU/100 mL 409 CFU/100 mL

x

Previous State water quality standard.
1 . . . . .
Expressed as a geometric mean of representative samples collected during any consestayiyeR6d
2 No more than 10 percent of samples collected during any consecutilay 3@riod shall individually exceed the standard.
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3.0 TMDL TARGETS

A TMDL target is the value that is measured to judge the success of the TMDL implementation
effort. TMDL targetamust be based on state water quality standards, but can also include site
specific values when no numeric critemgea ar e
the E. coli bacteria water quality standard of 126 CFUs/100 mL is now the cappeiciable

water quality standarfbr bacteriat is the primary TMDL target for thievo Pipestem Creek
impairedTMDL segments and the tributasggment Even though it is no longer considered a
numeric criterion in the water quality standards for Norétk@a, thesecondaryfMDL target

for theseTMDL segmentgemains the fecal coliform bacteria standard of 200 0 mL In
addition, no more than ten percent of the samples may e268edFUs/100 mL for E. coli or

400 CFW100mL for fecal coliform bateia While thel26 CFUs/100nL and200 CFW/100

mL E. coli andfecal coliform bacteria criterioareintended to be expressed as ada§

geometric mean, for purposes of this TMDlbthareexpressed ahedaily average

concentration based on a singlab samplelt is assumed that by expressing both the fecal
coliform TMDL and the E. coli TMDL in this way will ensure the TMDLs will result in the

target being met during all flow regimes, that both components of the criterion will be met, and
that receational uses will be restored.

As stated previously (see Section 1.5.1), there are currently no E. coli data available for the two
listed TMDL reachesPipestem Creeleaches NBE10160002010-S_00, ND10160002013

S 00 and unnamed tributary reach-40160002012-S_00were assessed as fully supporting,

but threatened for recreational uses due to exceedences of the fecal coliform bacteria standard
which was in effect at the time of the TMDL listingor this reason, the fecal coliform standard
will remain the secondary TMDL target, while the E.coli standard will be considered the primary
TMDL targetand TMDLs will be provided for botfor the hreeTMDL segmentsvhich are the

focus of this report.

4.0 SIGNIFICANT SOURCES
4.1 Point Source Pollution Sorces

Within thewatershed area of the three TM$ted segmentsvhich are the focus of this
report N\D-10160002010-S_0Q ND-10160002013-S_00andND-10160002012-S_00Q,
there ardourteen(14) permitted animal feeding operations (AFQBigure9). TheNDDoH
has permitte@ight(8) medium (301999 AUs) AFOsand six(6) small 300 AUSs) to
operate.All AFOs are zero discharge facilities and are not deemed a signibicentsource
of fecal coliformor E. colibacteria loadings tBipestentCreek or itdributaries
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Pipestem Creek 303d Listed Segments
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Figure 9. Permitted Animal Feeding Operations (AFOs) in the Pipestem Creek
Watershed.

In the segment being presented for delistid®{10160002001-S_0Q there isa municipal
point source located iBykeston ND. This facility is permitéd through the North Dakota
Pollutant Discharge Elimination System (NDPDES) Program. Sitkestorfacility
dischargsinfrequently for short periods of time-{@days)into Pipestem Creek and Lake
Hiawatha. Dischargehave been samplsthce 1995 have nevexceeded the 200
colonies/100ml watequality standardor fecal coliform bacterigTable 13. This listed
segment is being dested forthefecal coliform bacteriampairment, therefore the city of
Sykeston will not be given a waste load allocatiopas of any TMDL
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Table 12 Fecal Coliform Bacteria Results from City of Sykeston, ND Discharge
Samples.

Date Cell Resulti Fecal Coliform Bacteria
5/17/2004 Cell 3 10 CFU/100mL
4/14/2004 Cell 4 10 CFU/100mL
9/17/2001 Cell 4 130CFU/100mL
4/14/1997 Cell 3 100CFU/100mL
4/14/1997 Cell 4 100CFU/100mL
5/2/1995 Cell 4 10 CFU/100mL

Additionally there is one large (10@lusAUs) and twomedium (301999 AUs) AFOsn
the watershed of assessment unit ID-NI160002001-S_00that are permitted to opeeat
TheseAFOs are zero discharge facilities and are not deemed a signpgmansource of
fecal coliformor E. colibacteria loadings tthat segment dPipestenCreek

4.2 Nonpoint Source Pollution Sources

The data collected during the water quadisgessment (NDDqR000) and subsequent
water quality improvement project indicate that the primary nonpoint sources for fecal
coliform bacteriaand presumably E. coli bactena thePipestenCreek watershed are as
follows:

Runoff of manure from crophal and pastureland;

Runoff of manure from unpermitted animal feeding areas;

Direct deposit of manure inf@ipestenCreek by grazing livestock; and
Background levels associated with wildlife.

Animal feeding areas within tHéipestenCreek watershed wereddtified as part of data
collection effort for the assessment proj@000. The identified animal feeding areas
contained almost exclusively beef or dairy cattle.

Septic system failure miglalsocontribute to the fecal coliforrand E. colibacteria in

Pipestem CreekFailures can occur for several reasons, although the most common reason is
improper maintenance (e.g. age, inadequate pumping). Other reasons for failure include
improper installation, location, and choice of system. Harmful househetdicals can also

cause failure by killing the bacteria that digest the waste. While the number of systems that
are not functioning properly is unknown, it is estimated that 28 percent of the systems in
North Dakota are failing (USEPA, 2002).

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the linkage between the water quality target and the
identified source or sources of the pollutant (i.e. fecal coliform bacteria) to determine the load
reduction needed to meie TMDL target. To dermine the cause and effect relationship

bet ween the water quality target and the iden
methodology was used.
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The loading capacity or total maximum daily load (TMDL) is the amount of a pollutani(e.g.
coli or fecd coliform bacteria) avaterbodycan receive and still meet and maintain water quality
standards and beneficial uses. The following technical analysis addresses the fecal coliform
bacteria reductions necessary to achieveétendaryvater quality standd targetfor fecal
coliform bacteriaof 200 CFU/100 mL with a margin of safety.

5.1Mean Daily Stream Flow

In centralNorth Dakota, rain events are variagknerallyoccurring during the months of

April through August. Rain events can be sporadictealy or light, occurring over a short
duration. Precipitation events of large magnitude, occurring at a faster rate than absorption,
contribute to high runoff events. These events are represented by runoff in the high flow
regime. The medium flow regens represented by runoff that contributes to the stream over
a longer duration. The low flow regime is characteristic of drought or precipitation events of
small magnitude and do not contribute to runoff.

Mean daily flows for the period Januak974through December 2@0were used in the
development of the flow duration curve and load duration curve for site 380152, which
represents assessment unit ID-lIM 60002013-S_00. These data were obtained from the
collocated USGS gauge slteated near Pinge, ND 06469400) For site 385268, which
represents assessment unit IDM60002010-S_00, the mean daily flow record used in
flow duration curve development and in the development of the load duration curve was
synthesized using a regression relagltp developed for the site. A simple linear regression
relationship was developed for the site using the flows measured at site 385268 by the
Stutsman County SCD durinige watershed restoration project implementation sampling
period (20032007)paired wth the corresponding flow at the USGS site for the same day.
Using the daily flow record for the USGS site as the dependent variable a corresponding
daily flow was estimated for each site.

Flows used in the load duration curve for the remaining ureghtiyIDL listed segment
assessmeninit ID ND-10160002013-S_0Q were estimated using the Drainafyeea Ratio
Method developed by the USGS (Ries et. al, 2000). The DraiwageRatio Method
assumes that the streamflow at an ungauged site is hydrolggicailar (same per unit area)
to the stream gauging station used as an index. This assumption is justified since the
ungauged sites are nested within the sardiggi@ HUC as the gauged site. Drainage area for
the ungauged site and the index statioG@800 were determined through GIS using
digital elevation models (DEMs). Streamflow data for the index stadié460400 was
obtained from the USGS Water Science Center website. The index si&168400Q
streamflow datavere then divided by the dreage area to determine streamflows per unit
area at the index station. Those values are then multiplied by the drainage tirea for
ungauged site to obtain estimated flow statistics for the ungauged site.

5.2 Flow Duration Curve Analysis

The flow duraibn curve serves as the foundation for the load duration curve used in the
TMDL. Flow duration curve analysis looks at the cumulative frequency of historic flow data
over a specified time period. A flow duration curve relates flow (expressed as mgan dail
discharge) to the percent of time those mean daily flow values have been met or exceeded.
Theuseofiper cent of (ik.]dorationg praviges aumitbrin scale ranging from
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0 to 100 percent, thus accounting for the full range of stream flmwke period of record
Low flows are exceeded most of the time, while flood flows are exceeded infrequently
(USEPA, 2007).

A basic flow duration curve runs from high to low (0 to 100 percent) along-#xesxvith

the corresponding flow value on theyis (Figurel0). Using this approach, flow duration
intervals are expressed as a percentage, with zero corresponding to the highest flows in the
record (i.e., flood conditions) and 100 to the lowest flows in the record (i.e., drought).
Therefore, aslepcted in Figurel0, aflow duration interval oB percent, asiated with a

stream flow ofL0 cfs, implies thaB percent of all observed mean daily discharge values

equal or exceetlO cfs.

Once the flow duration curve is developed for the stream kite duration intervals can be
defined which can be used as a general indicator of hydrologic condition (i.e. wet vs dry
conditions and to what degree). These intervals (or zones) provide additional insight about
conditions and patterns associated withitiygairment (fecatoliform bacteria in this case)
(USEPA, 2007). As depictdaly the examplén Figurel0,the flow duration curve was

divided intofour zones, one representing high flowds4(perceny, another fomoist

conditiors (4-37 percant), one fordry conditiors (37-70 percentland one for low flows70-

81 percent). Based on the flow duration curve analysis, no flow occi@rpéercent of the

time.

These flows intervals were defined by examining the range of flows for the site for the period
of record and then by looking for natural breaks in the flow record based on the flow duration
curve plot (Figure8). A secondary factor in determining the flow intervals used in the
analysis is the number of fecal coliform observations available for eaglnfierval. Flow

duration curves foall threeTMDL listed segments are provided in AppenBix

o
High Maoist Dry Low No

Flow Conditions Conditions Flow Flow

AN

P

Flow (CFS)

—

10.00% 20.00% 30.00% 40.00% 50.00% 50.00% 70.00% 20.00% 90.00% 100.00%
Percent Exceeded Flow

Figure 10. Flow Duration Curve for Pipestem CreekMonitoring Station 385206.
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5.3 Load Duration Analysis

An important factor in determining NPS pollutioralts is variability in stream flows and
loads associated with high and low flow. To better correlate the relationship between the
pollutant of concern anithe hydrology of theSection303(d) TMDL listed segmeist a load
duration curve was developéat thelisted segments of Pipestem Cre€hke load duration
curves werederived using the 200 CFU/100L previousState water quality standard and
the flows generated as described in Sesttohand 5.2 Additional load duration curves
were also developed to cpiy with the current State water quality standard for E. coli
bacteria of 126 CFU/100 mL.

Observed irstream total fecal coliform bactendata obtaineffom monitoing sites 380152,
385206, and 38526@\ppendix A)were converted ta pollutant loady multiplying total

fecal coliform bacteria concentrations by thean daily flowand a conversion factor. These
loads are plotted against the percent exceeded of the flow on the day of sample collection
(Figurell). Points plotted above the 200 CFU/100 taitget curve excedtie previous
Statewater quality target Points plotted below the curve are meetingpiteyiousState

water quality target of 200 CFU/100 mL.

Foreachflow interval or zone, a regression relationship was developed between thessample
which occur above the TMDL target (200 CFU/100 mL) curve and the corresponding percent
exceeded flow.The load duration curve for site 3806, representing TMD&egment ND
10160002012-S_00,depicting the regression relationship for each flow inter/arovided

in Figurellas an exampleFecal coliform and E. cobacteria bad duration curves for all

TMDL listed segments are provided in AppereiC and D

In the example below, the regression line for each flow interval was then used with the
midpoint of the percent exceeded flow for that interval to calculate the existing total fecal
coliform bacteria load for that flow interval. In the example provideigurel1, the
regression relationship between observed fecal coliform bacteria loadipgeedt
exceeded flow for the high flow interval-@percent) is:

Fecal coliformbacteridoad (expressed as 10FUdday) = antilog (Intercept
(SlopePercent Exceeded Flow))

Where the midpoint of thisigh flow interval fromO to 4 percent i2.0 perent, the existing
fecal coliformbacteridoad is:

Fecal coliformbacteridoad (10 CFU9day) = antilog %.17+ (-16.16:0.020))
=145,802x 10' CFUs/day

Where the midpoint of theoist conditionnterval from8 to 37 percent i22.5 percen, the
existing fecal coliformbacteridoad is:

Fecal coliformbacteridoad (10 CFUdday) = antilog 8.49+ (-0.96:0.225))
=5,049x 10’ CFUs/day

Where the midpoint of the dry condition interval fr@nto 71 percent iS4 percent, the
existing fecal coliformbacteridoad is:
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Fecal coliformbacteridoad (10 CFUdday) = antilog 8.46+ (-0.64*0.54))
=1,297x 10’ CFUs/day

The midpoint for the flow intervals is also used to estimate the TMDL tkraet In the
case of te previous examples, the TMDL tardead for the midpoints a2.0, 22.5 and54
percent exceeded flow derived from the 200 CIFIO/mL TMDL target curves a@2,969x
10’ CFUs/day,1,704 x 10° CFUs/day and651x 10’ CFUs/dayrespectively
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Figure 11. Fecal Coliform BacteriaLoad Duration Curve for Assessment Unit ID
ND-10160002012-S_0Q Sampling Station 386206
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Figure 12 E. coli Bacteria Load Duration Curve for Assessment Unit ID ND-
10160002012-S_0Q Sampling Station 385206
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5.4 Loading Sources

The load reductionseeded for the Pipeste@reekfecal coliform bacteria TMDL can
generallybeallotted tononpointsources. Based on the data available, the general focus of
BMPs andoad reductions for the listelssessment Unit IBhould be orunpermitted

animal feedingperationsand riparian grazingdjacent to or ircloseproximity to the
PipestenCreek

Significant sources of total fecal coliforoacteridoading were defined asnpointsource
pollution originating from livestock. Ond the more important concerns regardimanpoint
sources is variability in stream flows. Variable stream flows often cause different source
areas and loading mechanisms to dominate (Cleland, 2683)reviously describediour

flow regimes (i.e., HighFlow, Moist Conditions, Dry Conditions aricow Flow) were

selected to represent the hydrology of the listed segometitePipestem CreeWwhen
applicable (Figurd0). As previously described, four flow regimég«., high flow, moist
conditions, dry condibns, and low flow) were selected to represent the hydrology of the
listed segments when applicable.

By relating runoff characteristics to each flow regime one can infer which sources are most
likely to contribute to fecal coliform loading. Animals gmagiin the riparian area contribute
fecal coliform bacteria by depositing manure where it has an immediate impact on water
guality. Due to the close proximity of manure to the stream or by direct deposition in the
stream, riparian grazinimpacts water quigy at high flow or under moist and dry conditions
(Table13). In contrast, intensive grazing of livestock in the upland and not in the riparian
area has a high potential to impact wageality at high flows and under moist conditions
impact at moderatitows (Tablel3). Exclusion of livestock from the ripariamea

eliminates the potential of direct manure deposit and therefore is considered to be of high
importance at all flows. However, intensive grazing in the upland creates the potential for
manue accumulation and availability for runoff at high flows and a high potential for total
fecal coliform bacteria contamination.

Table 13. Nonpoint Sources of Pollution andTheir Potential to Pollute at a Given Flow
Regime

Flow Regime
Nonpoint Sources . .
High Flow Moist Dry
Conditions Conditions

Riparian Area Grazing (Livestock) H H H
Animal Feeding Operations H M L
Manure Application to Crop and H M L
Range Land

Intensive Upland Grazing (Livestock H M L

Note: Potential importance abnpointsource gea to contribut&. colibacteria loads under a givdow regime.(H:
High; M: Medium; L: Low)



Pipestem Creek Fecal Coliform Bacteria TMDL Final: September 2011
Page20 of 29

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the U.S. Environmental Protection Agency (EPA)

regd ati ons require that ATMDLs shal/l be estab
maintain the applicable narrative and numerical water quality standards with seasonal

variations and a margin of safety which takes into account any lack of knowledgenaaogcer

the relationship between effluent | imitation
can be either incorporated into conservative assumptions used to develop the TMDL

(implicit) or added to a separate component of the TMDL (explicit).

To acount for the uncertainty associated with known sources and the load reductions
necessary to reach the TMDL target of 200 CFU/100 mL, a ten percent explicit margin of
safety was used for this TMDL. The MOS was calculated as ten percent of the TMDL. In
other words ten percent of the TMDL is set aside from the load allocation as a MOS. The ten
percent MOS was derived by taking the difference between the points on the load duration
curve using the 200 CFU/100 mL standard and the curve using the 180 CFW.100 m

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act and associated regulations require that a TMDL
be established with seasonal variations. FipestenCreekTMDL addresses seasonality
because the flow duration curve was developed using WaG§e data encompassing all 12
months of the year. Additionally, the water quality standard is seasonally based on the
recreation season from May 1 to September 30 and controls will be designed tdeedlice
coliform bacteridoads during the seasonsvered by the standard.

7.0 TMDLs

Table X4 provides an outline of the critical elements for the fecal coliform bacteria TMDL for
Pipestem Creek and its tributary. The TMDLs for Pipestem QiBk10160002010-S_00 and
ND-10160002012S_00)and itsunnanedtributary (ND-10160002013-S_00)are presented in
Tables 5-20. Load duration curves on which these TMDLs are based can be found in Appendix
E. The TMDL summary provides an estimate of the existing daily load, an estimate of the
average daily loads nessary to meghe primary E. colivater qualitytarget and the secondary

fecal coliform bacterigarget (i.e. TMDL load). TéseTMDL loadsinclude a load allocation

from known nonpoint sources and a ten percent margin of safety. It should be notieel that
TMDL loads, load allocations, and the MOS are estimated based on available data and
reasonable assumptions and are to be used as a guide for implementation. The actual reduction
needed to meet the applicable water quality standards may be higheeodepending on the
results of future monitoring.
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Table 14. TMDL Summary for PipestemCreek.
Category Description Explanation
Beneficial Use Impaired| Recreation Contact Recreation @. swimming,
fishing)
Pollutant Fecal Coliform Bacteria | See Section 2.1
E. coli Bacteria
Secondaryrecal 200 CFU/100 mL Based on théormer state water
Coliform Bacteria quality standard for fecal coliform
TMDL Target bacteria.
PrimaryE. coli Bactera 126 CFU/100 mL Based on the current state water
TMDL Target quality standard for E. coli bacterad
126 CFU/100 mL.
WLA Point Source There are no contributing point
Contributions sources in the TMDL watersheds.
LA Nonpoint Source Loads &e a result of nonpoint source
Contributions (i.e., rangeland, pasture land, etc.)
Margin of Safety (MOS) | Explicit 10 percent

The TMDL can be described by the following equation

TMDL = LC = WLA + LA + MOS, where

LC = loading capacity, or the greatest loadiigssessment Unit I[8an receive

without

violating water quality standards;

WLA = wasteload allocation, or the portion of the TMDL allocated to existing or future

point sources;

LA =

point sources;

load allocation, or the portion of the TMDL allocated to exgstin future non

MOS = margin of safety, or an accounting of the uncertainty about the relationship

between pollutant loads and receiving water quality. The margin of safety can be

provided implicitly through analytical assumptions oplitly by reserving a
portion of the loading capacity.

Table 15. Fecal Coliform BacteriaTMDL (10’ CFU/day) for Pipestem CreekAssessment
Unit ID ND-10160002012-S_00as Represented by Site 38206 (Based on Previous State

Water Quality Standards).

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions
Existing Load 32,969 5,049 1,297
TMDL 9,822 1,704 651 78"
WLA 0 0 0
LA 8,840 1,534 586
MOS 082 170 65
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TMDL load is provided as a guideline for watershed management and BMP impléarenta

Table 16 E. coli Bacteria TMDL (10’ CFU/day) Based on Nw State Water Quality

Standards for Pipestem CreekAssessment Unit IDND-10160002012-S 00.

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions
TMDL 6,195 1,609 409 49
WLA 0 0 0 0
LA 5,576 1,449 379 45
MOS 619 160 40 4

Table 17. Fecal Coliform Bacteria TMDL (10’ CFU/day) for Pipestem CreekAssessment
Unit ID ND-10160002010-S_00as Represented by Site 38152(Based on Previous State
Water Quality Standards).

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions
Existing Load 38,384 6,095
TMDL 196,295 15,660 1,123 54"
WLA 0 0
LA 14,004 1011
MOS 1,556 112

'TMDL load is provided as a guideline for watershed management and BMP implementation.

Table 18. E. coli Bacteria TMDL (10’ CFU/day) Based on Nw State Water Quality

Standards for Pipestem CreekAssessment Unit IDND-10160002010-S_0Q

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions
TMDL 138,591 9,558 740 29
WLA 0 0 0 0
LA 124,732 8,603 666 27
MOS 13,859 955 74 2

Table 19. Fecal Coliform Bacteria TMDL (10’ CFU/day) for Pipestem CreekAssessment
Unit ID ND-10160002013-S_00as Represented by Site 38268 (Based on Previous State
Water Quality Standards).

Flow Regime

High Flow Moist Dry Low Flow
Conditions Conditions
Existing Load 27,337 3,219
TMDL 167,431 15,703 1,245 60"
WLA 0 0
LA 14,133 1,121
MOS 1,570 124

'TMDL load is provided as a guideline for watershed management and BMP implementation.
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Table 20. E. coli Bacteria TMDL (10’ CFU/day) Based on Nw State Water Quality
Standards for Pipestem CreekAssessment Unit IDND-10160002013-S 00

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions
TMDL 164,022 9,893 751 38
WLA 0 0 0 0
LA 147,620 8,904 676 35
MOS 16402 989 75 3

8.0 ALLOCATION

There are no known poisburces impacting tH&03(d) listed segments in thatershed.
Thereforethe entire total fecal coliformacteridoad for this TMDL was allocated twonpoint
sources in the watersts. The entirenonpointsource load is allocated as a single load because
there is not enough detailed source data to allocate the load to individual usesifeal.,

feeding, septic systems, riparian grazing, waste manageniknachieve the TMDL targets
identified in the reportt will require the wide spread support and voluntary participation of
landowners and residents in the watershed. The TMDLs described in this report are a plan to
improve water quality by implementingft management practices through-negulatory

approaches. fABest management practiceso (BMPs
determined to be a reasonable and cost effective means for a land ownerrionpegtitsource
pollution controlneds, 6 (USEPA, 2001). Atecomnenddidfor pl an |

what needs to be accomplishedttoe PipestenCreekand associated watersls¢d restore and
maintain its recreational uses. Water quality monitoring should continue in orderdormea
BMP effectiveness and determine through adaptive management if loading allocation
recommendations need to be adjusted.

Table 21 Management Practices and Flow Rames Affected by Implementationof BMPs.

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

Livestock Exclusion From Riparian Are X X X
Water Well and Tank Development X X X
Prescribed Grazing X X X
Waste Management System X X

Vegetative Filter Strip X

Septic System Repair X X

Nonpointsource pollution is theolecontributor to elevated total fecal coliform bacteria levels in
the PipestenCreekwatershedThe fecal coliform bacteria samples and load duration curve
analysis of the impaired reaches identified the flow regitma&gecal coliform exceedences for
the 200 CFU/100 mL targetcurred To reduce NPS pollutiospecific BMPs are described in
Secton 8.1 that will mitigate theftects of total fecal colifornbacteridoading to the impaired
reacles.

Controlling nonpoint sources is an immense undertaking requiring extensive financial and
technical support. Provided that technical/financial assistance is available to stakeholders, these
BMPs have the potential to significantly reduce total fecafaoh bacteridoading to Pipestem
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Creek. The following describe in detail those BMPs that will reduce total fecal coliform bacteria
levels inPipestentCreek.

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to proneskty water quality and riparian

areas through management of livestock and associated grazing land. Fecal matter from
livestock, erosion from poorly managed grazing, land and riparian areas can be a significant
source of fecal coliform bacteria loadirgdurface water. Precipitation, plant cover, number
of animals, and soils are factors that affect the amount of bacteria deliveraddessment

Unit ID because of livestock. These specific BMPs are known to redhugmintsource

pollution from livesbck. These BMPs include:

Livestock exclusion from riparian areakhis practice igstablishedo remove livestock

from grazing riparian areas and watering in the stream. Livestock exclusion is accomplished
through fencing. A reduction in stream bam@&ston can be expected by minimizing or
eliminating hoof trampling. A stable stream bank will support vegetation that will hold

banks in place and serve a secondary function as a filtemfooyointsource runoff. Added
vegetation will create aquaticligat and shading for macroinvertebrates and fish. Direct
deposit of fecal matter into the stream and stream banks will be eliminated as a result of
livestock exclusion by fencing

Water well and tank developmetiencing animals from stream access nexguan

alternative water source. Installing water wells and tanks satisfies this need. Installing water
tanks provides a quality water source and keeps animals from wading and defecating in
streams. This will reduce the probability of pathogenic ifdestto livestock and the public.

Prescribed grazingrhis practice is useatincrease ground cover and ground stabiility

rotating livestock throughout multiple fields. Grazing with a specified rotatiommzas
overgrazing and resulting erosionhélNatural Resource Conservation Service (NRCS)
recommends grazing systems to improve and maintain water quality and quantity. Duration,
intensity, frequency, and season of grazing can be managed to enhance vegetation cover and
litter, resulting in redua®runoff, improved infiltration, increased quantity of soil water for

plant growth, and better manure distribution and increased rate of decomposition, (NRCS,
1998). In a study by Tiedemann et al. (1998), as presented by USEPA (1993), the effects of
four grazing strategies on bacteria levels in thirteen watersheds in Oregon were studied
during the summer of 1984Results of the study (Takik2) showed that when livestock are
managed at a stocking rate of 19 acres per animal unit month, with water dexreiopmmd
fencing, bacteria levels were reduced significantly.




Pipestem Creek Fecal Coliform Bacteria TMDL Final: September 2011
Page25 of 29

Table 22. Bacterial Water Quality Response to Four Grazing Strategies (Tiedemann et
al., 1988).

Geometric Mean

Grazing Strategy Fecal Coliform
Count
Strategy A: Ungrazed 40/L
Strategy B: Grazing without management for livestock 150/L
distribution; 20.3 ac/AUM.
Strategy C: Grazing with management for livestock distribution 90/L
fencing and water developments; 19.0 ac/AUM
Strategy D: Intensive grazing management, including practices
attain uniform livestock distribution and improve 950/L

forage production with cultural practices such as
seeding, fertilizing, and forest thinning; 6.9 ac/AUM

Waste management systeWaste management systems can be effective in controlling up to
90 percat of fecal coliformbacteridoading originating from confied animal feeding areas
(Table23). A waste management system is made up of various components designed to
controlnonpointsource pollution from carentrated animal feeding operations (CAFQg) a
animal feeding operations (AFOs). Diverting clean water from the feeding area and
containing dirty water from the feediragea in a pond are typical practices of a waste
management system. Manure handling and application of manure is designedaptive ad

to environmental, soil, and plant conditions to minimize the probability of contamination of
surface water.

Table 23 Relative Gross Effectivenedof Confined Livestock Control Measures
(Pennsylvania State University, 1992a).

: Runoff® Total’ '_I'otald Sediment Fecal
Practice” Category Volume Phosphorus Nitrogen (%) Coliform

(%) (%) (%)
Animal Waste Systefmn - 90 80 60 85
Diversion System - 70 45 NA NA
Filter Strips - 85 NA 60 55
Terrace System - 85 55 80 NA
Containment Structurls - 60 65 70 90

NA = Not Available.

a Actual effectiveness depends on sifecific conditions. Values are not cumulative between practice categories.
b Each category includes several specific types of practices.

¢ - = reduction; + = increase; 0 = no change in serfacoff.

d Total phosphorus includes total and dissolved phosphorus; total nitrogen includes-NrgamimoniaN, and nitrateN.
e Includes methods for collecting, storing, and disposinginoff and procesgenerated wastewater.

f Specific practices lude diversion of uncontaminated water from confinement facilities.

g Includes all practices that reduce contaminant losses using vegetative control measures.

h Includes such practices as waste storage ponds, waste storage structures, waste treangent lago

8.2 Other Recommendations

Vegetative filter stripVegetated filter strips are used to reduce the amount of sediment,
particulate organics, dissolved contaminants, nutrients, and in the case of this TMDL, fecal
coliform bacteria to streams. Thieetiveness of filter strips and other BMPs in removing
fecal coliform bacteria is quite successful. Results from a study by Pennsylvania State
University (1992) as presented by USEPA (1993) (Tablg, suggest that vegetative filter
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strips are capablef removing up to 55 percent of fecal coliform loading to rivers and
streams (Tabl@3). The ability of the filter strip to remove contaminants is dependent on
field slope, filter strip slope, erosion rate, amount and particulate size distributionmésed
delivered to the filter strip, density and height of vegetation, and runoff volume associated
with erosion producing events (NRCS, 2001).

Septic Systerin Septic systems provide an economically feasible way of disposing of
household wastes where otlmeans of waste treatment are unavailable (e.g., public or
private treatment facilities). The basis for most septic systems involves the treatment and
distribution of household wastes through a series of steps involving the following:

1. A sewer line annecting the house to a septic tank

2. A septic tank that allows solids to settle out of the effluent

3. Addistribution system that dispenses the effluent to a leach field

4. A leaching system that allows the effluent to enter the soil

Septic systen failure occurs when one or more components of the septic system do not work
properly and untreated waste or wastewater leaves the system. Wastes may pond in the leach
field and ultimately run off directly into nearby streams or percolate into groundwate

Untreated septic system waste is a potential source of nutrients (nitrogen and phosphorus),
organic matter, suspended solids, and fecal coliform bacteria. Land application of septic
system sludge, although unlikely, may also be a source of contamninati

Septic system failure can occur for several reasons, although the most common reason is
improper maintenance (e.g. age, inadequate pumping). Other reasons for failure include
improper installation, location, and choice of system. Harmful househeldicals can also
cause failure by killing the bacteria that digest the waste. While the number of systems that
are not functioning properly is unknown, it is estimated that 28 percent of the systems in
North Dakota are failing (USEPA, 2002).

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirement of this TMDL, a ttanply of the TMDL for
PipestenCreekand a request for commenasmailed to participating agencies, partners, and to
those who request a copy. Those included in the rgaifim hard copyereas follows:

Foster Kidder, StutsmanandWells County Soil Conservation Distrigt
Foster Kidder, Stutsman, Wells Countater Resource Boasd
Natural Resorce Conservation ServicState Officg; and
U.S.Environmental ProtectioAgency, Region VIII

In addition to mailing copiesf this TMDL for Pipestem Creeto interested parties, the TMDL
wasposted on the North Dakota Department of Health, Division of Water Quality web site at
http://www.ndhealth.gov./WQ/SW/Z2 TMDL/TMDLs Under PublicComment/B Under Public
Commment.html A 30 day public notice soliciting comment and participati@d also
published in thelamestown Su(Stutsman County), Steele Ozone and Kidder County Press
(Kidder County), Foster County Independent (Foster County), and Heresd (Wells County)

As part of the public comment period andhe request of the Stutsman County Soil
Conservéon District (SCD), Mike Ell (Program Manager for the Surface Water Quality


http://www.ndhealth.gov./WQ/SW/Z2%20TMDL/TMDLs%20Under%20PublicComment/B%20Under%20Public%20Commment.html
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Management Program, Division of Water Quality) met with the SCD during their monthly SCD

board meeting on September 13, 2011. The SCD board had some general questions regarding

the TMDL report, but no specific commentEhe questions asked by the SCD board and the
Department s response are provided in Appendi

In addition to the questions posed by the Stutsman County S@inents were received from
US EPA Region 8, which werprovided as part of their normal public notice review (Appendix
F . The NDDoHO6s r e sippoonideéin Appendixh e se comment s

100 MONITORING

As stated previouslyt should be noted that the TMDL loads, load allocations, and the MOS

are estimted based on available data and reasonable assumptions and are to be used as a guide
for implementation. The actual reduction needed to meet the applicable water quality

standards may be higher or lower dependingherrésults of future monitoring.

To insure that the best management practices (BMPs) and technical assistance that were
implemented as part of the Section FipestenCreek Watershed Restoration Projeetre
successful in reducing both fecal coliform and E. coli bacteria loadings to prestsibed in
this TMDL, postprojectwater quality monitoringvill be conducted in accordance with an
approved Quality Assurance Project Plakhile the Section 319 project ended in 2009, post
project implementation monitoring will continue through 2@b8will include monitoring for
both fecal coliform and E. coli bacteria.

11.0TMDL IMPLEMENTATION STRATEGY

In response to the003Pipestem Creek Watershed Assessment, local sponsors successfully
applied for and received Section 319 funding forRipEstemCreek WatersheBroject.

Beginning in 2005local sponsors provided technical assistance and implemented BMPs
designed to reduce fecal coliform bacteria loadings and to help restore the beneficial uses of
PipestenCreek (i.e., recreation). A QAPP DoH, 20®) was developed as part of this
watershed restoration project that detailed the how, when and where monitoring would be
conducted to gather the data needed to document success in meqgthogeittenplementation
goal(s). As the data were gatedrand analyzed, watershed restoration tasks were adapted, if
necessary, to place BMPs where they would have the greatest benefit to water quality and in
meetingth@ r oj ect 6 s goalis). er qual i ty

Also, as part of thevatershed projeétnplementation @n, it wasrecommenddthat the

permitted point sources (i.6.0 AFOLCAFOSs) in the watershed be inspected to ensure that they

are being operated in compliance with their p
significant fecal coliform sourceurrently, d permitted CAFOs (greater than or equal to 1000

animal units) are inspected annually by the NDDoH. Permitted AFOs (<1000 animal units) in

the PipestentCreek watershed are inspected on an as needed basis.
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Appendix A
Fecal Coliform Bacteria Data Collected
2003 2007 and 2009



Fecal Coliform Bacteria Data

385043 385041 385268 385269 385206 380152
Lake Pipestem Pipestem Little Unnamed Pipestem
Hiawatha  Creek SW Creek NW Pipestem Trib to Creek - W
Outlet Of Of Melville Creek SW Of  Pipestem Of Pingree
Near Carrington Carrington Creek NW Of
2000 Date Sykeston Pingree
20-Mar-00 10 10 10
23-Mar-00 10 10 20
27-Mar-00 10 10 30
29-Mar-00 10 10 10
03-Apr-00 10 10 50
06-Apr-00 10 10 10
10-Apr-00 10 10 10
13-Apr-00 10 10 10
17-Apr-00 10 10 10
19-Apr-00 10 10 10
24-Apr-00 10 20 10
01-May-00 10 30 10
08-May-00 20 200 40
07-Jun-00 30 200
15-Jun-00 800 800 330
12-Jul-00 800 280 520
15-Aug-00 40 10 30
17-Aug-00
17-Aug-00
26-Sep-00 10 10 140
(05/01-09/30)
Geometric
Mean 61 63 #NUM! #NUM! #NUM! 92
Count Total 6 7 0 0 0 7
Count >400 2 1 0 0 0 1
Percentage
>400 33% 14% #DIV/0! #DIV/0! #DIV/0! 14%




385043 - 385041 - 385268 - 385269 - 385206 - 380152 -
Lake Pipestem Pipestem Little Unnamed Pipestem
Hiawatha  Creek SW Creek NW Pipestem Trib to Creek - W
Outlet Of Of Melville Creek SW Of  Pipestem Of Pingree
Near Carrington Carrington Creek NW Of
2003 Date Sykeston Pingree
01-May-03 10 10 20 10 10
05-May-03 10 40 350 330 10
07-May-03 10 30 60 50 400 10
13-May-03 10 40 10 20 60 40
15-May-03 30 20 30 20 150 50
19-May-03 10 60 220 40 280 180
22-May-03 10 40 60 60 150 10
28-May-03 10 160 350 80 70 30
03-Jun-03 220 260 380 10 420 60
12-Jun-03 800 800 80 370 150
19-Jun-03 10 800 540 60 100 200
01-Jul-03 20 800 890 100 240 280
08-Jul-03 10 800 200 80 400
14-Jul-03 10 220 340 40 170
23-Jul-03 10 140 100 60 880 800
28-Jul-03 10 790 130 390 270
05-Aug-03 10 170 800 800 30
13-Aug-03 50 620 130
(05/01-09/30)
Geometric
Mean 14 128 179 63 210 73
Count Total 16 18 18 17 11 18
Count >400 0 5 5 1 2 1
Percentage
>400 0% 28% 28% 6% 18% 6%




2004

(05/01-09/30)
Geometric
Mean

Count Total
Count >400
Percentage
>400

385043 - 385041 - 385268 - 385269 - 385206 - 380152 -
Lake Pipestem Pipestem Little Unnamed Pipestem
Hiawatha  Creek SW Creek NW Pipestem Trib to Creek - W
Outlet Of Of Melville Creek SW Of  Pipestem Of Pingree
Near Carrington Carrington Creek NW Of
Date Sykeston Pingree
03-May-04 10 40 80 10 120 10
10-May-04 10 90 300 30 140 10
19-May-04 10 440 340 10 50 20
25-May-04 10 100 250 60 240 190
02-Jun-04 10 70 100 20 270 330
09-Jun-04 10 50 70 20 200 150
16-Jun-04 10 60 10 40 80 120
22-Jun-04 10 130 160 40 220 120
29-Jun-04 20 330 140 70 160 140
06-Jul-04 20 1040 60 160 470 580
14-Jul-04 10 530 90 60 200 1100
21-Jul-04 20 840 110 360 510 430
27-Jul-04 10 660 800 250 440 370
04-Aug-04 210 120 60
11-Aug-04 140 130
18-Aug-04 60
24-Aug-04 800 800
26-Aug-04 500 800 440
31-Aug-04 110 200 10
08-Sep-04 50 170 40
13-Sep-04 260 530 50
20-Sep-04 220 190 40
27-Sep-04 90 690 380 250
12 191 147 61 229 112
13 13 22 15 19 23
0 5 3 1 5 5
0% 38% 14% 7% 26% 22%




2005

(05/01-09/30)
Geometric
Mean

Count Total
Count >400
Percentage
>400

385043 - 385041 - 385268 - 385269 - 385206 - 380152 -
Lake Pipestem Pipestem Little Unnamed Pipestem
Hiawatha  Creek SW Creek NW Pipestem Trib to Creek - W
Outlet Of Of Melville Creek SW Of  Pipestem Of Pingree
Near Carrington Carrington Creek NW Of
Date Sykeston Pingree
02-May-05 5 5 5 5 5 5
05-May-05 5 5 10 5 50 5
09-May-05 5 20 700 150 40
12-May-05 5 10 40 60 90 30
16-May-05 5 10 5 10 5 5
23-May-05 10 40 40 10 20 70
01-Jun-05 20 340 220 100 160 210
08-Jun-05 60 200 140
15-Jun-05 5 80 120 20 60 540
22-Jun-05 10 990 160 50 30 110
30-Jun-05 10 10 190 90 130 50
06-Jul-05 5 50 110 190 140
13-Jul-05 5 20 160 200 140
21-Jul-05 10 40 50 30 80
28-Jul-05 5 30 220 30 70 20
02-Aug-05 40 80
08-Aug-05 610 30
16-Aug-05 40
23-Aug-05 20
31-Aug-05 100
07-Sep-05 430 5
15-Sep-05 10 10
21-Sep-05 30
27-Sep-05 10
9 35 67 41 57 30
16 15 16 14 15 20
0 1 2 1 0 1
0% 7% 13% 7% 0% 5%




2006

(05/01-09/30)
Geometric
Mean

Count Total
Count >400
Percentage
>400

385043 - 385041 - 385268 - 385269 - 385206 - 380152 -
Lake Pipestem Pipestem Little Unnamed Pipestem
Hiawatha  Creek SW Creek NW Pipestem Trib to Creek - W
Outlet Of Of Melville Creek SW Of  Pipestem Of Pingree
Near Carrington Carrington Creek NW Of
Date Sykeston Pingree
02-May-06 5 20 170 80 870 10
09-May-06 5 60 800 10 330 10
16-May-06 5 30 240 20 110 5
24-May-06 100 770 20 150 100
01-Jun-06 5 550 250 80 3200 100
05-Jun-06 5 130 130 60 170 160
22-Jun-06 10 440 320 60 720 210
29-Jun-06 5 160 320
05-Jul-06 4000 130 2800
12-Jul-06
6 161 276 44 407 81
7 8 8 8 7 9
0 3 2 0 3 1
0% 38% 25% 0% 43% 11%




2007

(05/01-09/30)
Geometric
Mean

Count Total
Count >400
Percentage
>400

385043 - 385041 - 385268 - 385269 - 385206 - 380152 -
Lake Pipestem Pipestem Little Unnamed Pipestem
Hiawatha  Creek SW Creek NW Pipestem Trib to Creek - W
Outlet Of Of Melville Creek SW Of  Pipestem Of Pingree
Near Carrington Carrington Creek NW Of
Date Sykeston Pingree
02-May-07 5 5 30 5 40 30
09-May-07 10 110 160 10 220 70
16-May-07 170 30 30 20 110 10
21-May-07 40 80 40 6400
30-May-07 10 30 210 60 200 780
05-Jun-07 10 100 20 10 30 190
12-Jun-07 5 120 120 30 60 110
21-Jun-07 40 100 90 170 100 70
27-Jun-07 5 140 210 10 110 360
11-Jul-07 5 220 120 270 740
16-Jul-07 30 120 870 30
24-Jul-07 190 290
01-Aug-07 120 60 170
07-Aug-07 80 430 510 310 110 150
14-Aug-07 110 40 210 190 80 240
21-Aug-07 30 130 140 530
29-Aug-07 20 150 240
04-Sep-07 20 50 140 370
11-Sep-07 10 70 100 130
18-Sep-07 5 40 250 420
26-Sep-07 10 10 510 500
16 66 125 57 89 191
18 17 21 13 13 19
0 1 2 2 0 5
0% 6% 10% 15% 0% 26%




385043 - 385041 - 385268 - 385206 - 380152 -
Lake Pipestem Pipestem Unnamed Pipestem
Hiawatha Creek SW Creek NW Trib to Creek - W
Outlet Of Of Melville Creek SW Of  Pipestem Of Pingree
Near Carrington Carrington Creek NW Of
2009 Date Sykeston Pingree
5/4/09 10 10
5/11/09 10 30
5/18/09 10 50 20 20 20 10
5/27/09 10 80 40 40 130 30
6/1/09 10 60 40 90 150 10
6/10/09 20 70 170 40 70 30
6/17/09 10 250 140 100 130 100
6/23/09 10 800 160 230 90 130
6/30/09 10 120 510 100 200 130
7/7/09 30 110 800 240 800 780
7/13/09 10 210 250 100 740 240
7/22/09 20 100 30 90 230 70
7/27/09 30 110 140 30 100
8/4/09 20 120 30
8/11/09 50 30 80
8/17/09 70 40 240
8/25/09 80 50 80
9/1/09 60 120 20
9/9/09 30 860 40
9/16/09 190 10
9/23/09 230 10
(05/01-09/30)
Geometric
Mean 13 87 116 156
Count Total 13 17 19 10
Count >400 0 1 3 2
Percentage
>400 0% 6% 16% 20% 5%




Appendix B
Flow Regimes and FlowDuration Curvesfor
Sites 385206,and 380152, ad 385268



385206

Flow Regimes

Name Start End

High 0.01% 8.00%
Moist 8.01% 37.00%
Dry 37.01% 70.00%
Low 70.01% 81.00%




