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ERRATUM FOR TIEUSSELSHEELCOLITMDLS ANDNATERQUALITY

IMPROVEMENPLAN
This TMDL document was approved by EnvironmentdeBtion Agency (EPA) on August 13, 2021. A
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errors that warranted clarification and are explained and corrected in this erratum sheet. If you have a
copy of the TMDL document, please note the corrections listed below or simply print out the erratum
sheet and insert it in your copy of the TMDL document or download the updated version of the TMDL
document from the Montana DEQ website.

Appropriate corrections have already been made in the downloadable version of the TMDL document
located on our website ahttps://deqg.mt.qov/files/Water/WQPB/TMDL/PDF/LMTMDL-01a pdf

The following tables contain the corrections made to the TMDL document. The first row cites the page
and paragraph where there is a text error. The second row contains the original text that was in error.
The thirdrow contains the new, corrected text.

Location in the Document

Section 5.6.4, PageZ, first paragraph

Original Text

In general, the highest concentration occurred higher upstream in the watershed. Monitoring sit
M24MUSSR10 consistently showed the highest concentrations and M24MUSSRO09 consistently
the lowestE. coliconcentrations. In all instances, flows were abaverage when samples exceede
the water quality standard.

Corrected Text

In general, higher concentrations occurred upstream in the watershed and concentrations decrg
in a downstream direction. Monitoring site M24MUSSRO03 consistently showed kighezntrations
and M24MUSSRO09 consistently had lo®ecoliconcentrations. Samples collected on 7/14 and 7/1
of 2015 showed a rise 8. coliconcentrations between monitoring location M24MUSSRO03 and
M24MUSSR10 then a decrease between M24MUSSR10 andW&4R09. Samples collected on
7/26 and 7/28 of 2016 show decreasing concentrations between M24MUSSR03 and M24MUS
No samples were collected at M24MUSSRO09 on these dates. In all instances, flows were abov
average when samples exceeded the water iyatandard.

Location in the Document

Section 5.6.7, Page®, second paragraph
Original Text

The Middle Musselshell River was sampled 19 times at three different locations between 7/13/2
and 7/28/2016 E. colwater quality exceedances occurred at each of the monitoring locations. Tk
general trend for data from both 2015 and 2016 indicate dasingE. colconcentrations in the
downstream direction, with the highest concentrations being recorded at sampling site M24MU¢
and lowest being recorded at M24MUSSRO09. In all instances, flows were above average when
exceeded the water qualitstandard.

Corrected Text



https://deq.mt.gov/files/Water/WQPB/TMDL/PDF/LMO-TMDL-01a.pdf

The Middle Musselshell River was sampled 25 times at four different locations between 8/11/2(
and 9/29/2016 E. coliwater quality exceedances occurred at monitoring locations MS24MUSSR
and MS24MUSSRO06 during the 8/18/205 sampling event. The general trend for data from both
and 2016 indicate decreasittg coliconcentrations in the downstream direction. Typigaligher
concentrations were recorded at sampling site M24MUSSRO04 and lower concentrations were
recorded at the next downstream site (M24MUSSRB5oliconcentrations then either continued t
decrease or increased slightly from MS24MUSSRO05 to MS24M &S8R lowest concentrations
were recorded at MS24MUSSRO08 the furthest downstream monitoring loc&tidroth instances
(8/11/2015 and 9/29/2016) samples exceeded the water quality standard when flows were abo
average.

Location in the Document

Section 5.6.12, Paged, first paragraph

Original Text

This impaired section of the Lower Musselshell River (assessment unit MT40A003_010) is from|
Highway 87 Bridge to the mouth (Fort Peck Reservoir).

Corrected Text

This impaired section of thLower Musselshell River (assessment unit MT40C003_010) is from t
confluence with Flatwillow Creek to the mouth (Fort Peck Reservoir).
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MusselshelE.coli TMDL§ Document Organization

HOw THISDOCUMENT I®RGANIZED

This document is organized into three parts, in addition to a preceding document summaonnean
document appendi. Use the tables below to determine which part(s) to read to find the informatio
most useful to you.

Document Part | Read for:

Introductory information that provides the context for this document and defir
the total maximum daily load (TMDL) process

Part 2 The TMDIcomponents and how they are derived

Part 3 Infor_mation on ways to impr_ove water quality in the Musselshell River waters
and information on developing a local water quality restoration plan

Part 1

PART1 ¢ INTRODUCTORNFORMATION

Part 1Document Section Section Contents
Section 1.0 Explains why DEQ writes TMDLs and provides a
Project Overview summary of what water quality impairments are

addressed and a table of what TMDLs are included in
thisdocument

Section 2.0 Describes the physical and social characteristics of th

Musselshell River Watershed Descriptiol] watershed

Section 3.0 Discusses the water quality standards that apply to th

Montana Water Quality Standards Musselshell River watengd and the TMDLSs in this
document

Section 4.0 Defines the components of TMDLs and how each is

Defining TMDLs and Their Components| developed

PART2 ¢ TMDLCOMPONENTS
Part 2Document Section Section Contents
Section 5.0 Thissection includes (a) a discussion of the affected

Escherichia cofE. col) TMDL Component{ 6 § SN®»2 RASA FyR (KS LRff
uses, (b) the information sources and assessment
methods used to evaluate stream health and pollutan
source contributions, (c) water quality targets and
existing water quality conditions, (d) the quantified
pollutant loading from the identified sources, (e) the
determined TMDL for each waterbody, (f) the
allocations of the allowable pollutant load to the
identified sources
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Section6.0 Describes other agencies and stakeholder groups wh
Public Participation and Public Commen{ were involved with the development of this document
and the public participation process used to review th
draft document. Addressesomments received during
the public review period.

PART3 ¢ WATERQUALITYRESTORATIORECOMMENDATIONS

Part 3Document Section Section Contents

Section7.0 Discussewvater quality restoration objectiveand a

Water Quality Improvement Plan and strategy to meet the identified objectives and TMPLs

Monitoring Strategy also describes a water quality monitoring plan for
evaluating the longerm effectiveness athe
Musselshell TMDL document.
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MusselshelE. coli TMDLs Document Summary

DOCUMENTBUMMARY

This document gesentsE colitotal maximumdaily loads (TMDIs) anda water quality improvement plan
for eighttributaries of the MusselshelRiverand three segments of the Musselshell RivgQre 11).

TheMontana Department of Environmental Quality (DE@Yelops TMDLs and submits themthe

U.S. Environmental Protection Agency (EPA) for approval. The Montana Water Quakiyukes DEQ

to develop TMDLs for streams and lakes that do not meet, or are not expected to meet, Montana water
guality standards. A TMDL is the maximum amount of a pollutavdtarbodycan receive and still meet
water quality standardsTMDLs providan approacho improve water quality so that streams atakes

can support and maintaitheir state-designated beneficial uses.

The project areancludesthe mainstem of theMusselshelRiverand its tributariefrom its headwaters
in the Little BelMountainsii 2 (1 KS  NXagtBeNdhiuenéeotittie iSsouri Rivi@fort Peck
reservoir)and encompasses appximately9,482square miles (6,06895acres)(Figure 21). Thearea
includes the watersheds of many tutary streams drainingp the MusseshellRiver. The project area
includes portions oMeagher, WheatlandSweet Grass, Fergus, Petroleum, Garfield, Rosebud,
Musselshell, Golden Valleggnd Stillwatercounties.

DEQ determiadthat eighttributaries of theMusselshelRiver and threesegments of the mainstem of
the Musselshell Rivato not meet the applicable water quality standarfds E. coland11 TMDLs are
included that addres$1 pollutant impairmentgTableDS1). Although (EQ recognizethat there are
other pollutant Istings for thigoroject area this document addressemly E. colpollutant impairments

Elevated concentrations &. colican put humans at risk for contracting wateorne ilinesses.

Therefore E. coliand other pathogenic pollutants can leadtoimp NY Sy & 2F | 6 6 SND2R& ¢
usesb 59v Q& g G4§SNJ I|jdzl £ A B &olimpaidnénaieYdssigried t &valuate tReamod 2 NJ
sensitive use, thus ensuring protection oftaheficialuses. For streams in Montana, the most sensitive

use assesskfor E. colis primary contact recreation. Water quality restoration goalsHocoliare

Saidlof AaKSR o0l aSR 2y az2yidlylQa ydzYSNAO ¢ (SNJ |jdzl €
guality goals are met, all uses currently identified as beifectdd byE. colwill be restored.

This document summariz&s colioads for all human caused nonpoint sources such as agricultural
sources, malfunctioning septic systegraad natural background conditions. It also summarizes state and
federal programshat guide TMDL development, as well as potential funding resources for private
landowners to address sources &. colpollution.

Implementation of most water quality improvement measures described in this plan is based on
voluntary actions of watefged stakeholders. Ideally, local watershed groups and/or other watershed
stakeholders will use this TMDL document, and associated information, as a tool to guide local water
guality improvement activities. Such activities can be documented within a watengstoration plan
consistent with DEQ and EPA recommendations.

A flexible approach to most nonpoint source TMDL implementation activities may be necessary as more
knowledge is gained through implementation and future monitoring. The iplelndes a monitoring

strategy designed to track progress in meeting TMDL objectives and goals and to help refine the plan
during its implementation.
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Table DSL. E. coliimpaired Waterbodiedn the MusselshelTMDL Project Areavith TMDLSs

Contained in ths Document

Waterbody (Assessment Unit) Waterbody ID TMDL TMDL Impaired
(Assessment Prepared Pollutant Use(s)*
Unit ID) Category
American Fork MT40A002_12( Escherichia | Pathogens | Primary
Confluence of Middle and North Fork coli E. Co)i Contact
American Fork to mouth (Musselshel Recreation
River)
Big Coulee Cregk MT40A002_13( Escherichia | Pathogens | Primary
Confluence of North and South Forks coli E. Co)i Contact
Big Coulee Creek to mouth Recreation
(Musselshell River)
FishCreek MT40A002_07( Escherichia | Pathogens | Primary
Headwaters to mouth (Musselshell coli E. Co)i Contact
River) Recreation
Fords Creek MT40B002_021 Escherichia | Pathogens | Primary
East Fork Fords Creek to mouth (Bo» coli E. Col)i Contact
Elder Creek) Recreation
Half Breed Creek MT40A002_09( Escherichia | Pathogens | Primary
Headwaters to mouth (Musselshell coli E. Col)i Contact
River) Recreation
McDonald Creek MT40B002_01(¢ Escherichia | Pathogens | Primary
North and South Forks to mouth (Bo» coli E. Col)i Contact
Elder Creek) Recreation
Musselshell River MT40A001_01(¢ Escherichia | Pathogens | Primary
North & South Fork confluence to coli E. Col)i Contact
Deadmans Basin Diversion Canal Recreation
Musselshell River MT40A001_02(Q Escherichia | Pathogens | Primary
DeadmandBasin Supply Canal to HU( coli E. Col)i Contact
boundary near Roundup Recreation
Musselshell River MT40C003_01( Escherichia | Pathogens | Primary
Flatwillow Creek to Fort Peck coli E. Col)i Contact
Reservoir Recreation
North Fork Musselshell River MT40A002_017 Escherichia | Pathogens | Primary
Bair Reservoir to confluence with coli E. Col)i Contact
South Fork Musselshell River Recreation
South Fork McDonald Creek MT40B002_07( Escherichia | Pathogens | Primary
Headwaters to confluence with North coli E. Co)i Contact
Fork McDonald Creek Recreation
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MusselshelE. coli TMDLs Section 1.0

1.0PROJECOVERVIEW

This document presents an analysis of water quality information and estabtistatsmaximum daily
loads(TMDL%for Escherichiecoli (E. coljin the MusselshellfMDLProject AreaThisdocumentalso
presents a genal framework for resolvingvater qualityproblemsassociated witte. coli Figure 11

below shows a map of the Musselshell TMDL Project Area and the E. coli impaired waterbodies. This
project area is a conibation of theCareless CreeklpperMiddle Musselshell, FlatwillosBox Elder,

and Lower Musselshell TMDL Planning Areas.

{ T
Legend ! 2

| =5

L
| ® Towns =t !
i { |

-
N~ E Coli Stream Segments of Concern ,-—5 e £ ____,_____5
e sy T

~N Musselshell Waterbodies " ’r
= -
{___| Counties

m Musselshell Watershed

|
Figure 11. The Musselshell TMDL Project Arasad E. colimpaired Waters

1.1WHYWEWRITETMDIS

The Montana Department of Environmental Quality (DEQ) is charged with protection a clean and
healthy environment. This includes actions that protect, maintain, and improve water quality, consistent
with the Montana Water Quality Act and the federal Cleaat®Y Act.

az2yidlylrQa 61 G4SN ljdz- f AGeé 0SYSFAOALFE dzaS Of FaaATAOl
1 fish and aquatic life
T wildlife
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=A =4 =4 =4

recreation
agriculture
industry
drinking water

Each waterbodyn Montanahas a set obeneficialusesfrom the list above Montana has established
water quality standard$o protect these usesand a waterbodyhat doesnot meet one or more
standardss calledanimpaired water Each state must monitor their waters to track if they are
supporting theirbeneficialuses, and eery wo yearsDEQpreparesa Water Quality Integrated Report
(IR)whichlistsall impairedwaterbodiesandtheir identifiedimpairmentcausesimpairment causes fall
within two main categories: pollutant amtbn-pollutant.

azyildlylrQa o0ASYyAlf Lw ARSYyGAFTASa Fft (GKS aidl dSqa
the IR includes all of those waterbody segments impaired by a potluBoth Montana state law

(Section 75%-701, Montana Code Annotated (MCA) of the Montana Water Quality Act) and section

303(d) of the federal Clean Water Act require the development of TMDLSs for impaired waterbodies

when water quality is impaired by a lhatant. TMDLs are not required for ngoollutant causes of

impairment.

The resulting TMDLs provide information to help ensure that surface water discharge permits are
protective of water qualityA TMDL is the maximum amount of a pollutant that a wabelypcan receive
and still meet water quality standardSection 4.Qorovides more detail on TMDL development and the
required TMDL componentn Montana, the TMDLSs also provide important information that
stakeholders can use to help address pollutant seemot covered by surface water permits.

Tables 1-1, 1-2, and1-3 identify the impaired waters for the Musselshell TMDL Project Arahle 13
includesnoALJ2 £ f dzli I yi Ol dzaSa Ay Of dzZRSR Ay a2y idlyl Q& HAHA
identifies whether the impairment cause has been addressed by TMDL development.

Develogng TMDLs and water quality improvement strategies incluthesfollowing components, which
are further defired inSection 4.0

)l
)l
)l

1

Determining measurable target valugs help evaluate thevaterbodyQd O2 Y RAGA2Y Ay NJ
the applicablevater quality standards

Quantifying the magnitude of pollutant contribution frotineir sources

Determining the TMDL for each pollutant based on the allowable loading fioniesach

waterbody-pollutant combination

Allocating the total allowable load (TMDL) into individual loads for each source

Basicallydeveloping arMDLfor an impaired watdbodyis a problemsolving exercisethe problem is
excess pollutant loadintpat impairsa beneficialuse. The solution is developed by identifying the total
acceptable pollutant load (the TMDIgdentifyingall the significanpollutant-contributing sourcesand
identifying where pollutant loading reductions should be applied to achiee@cceptable lod.

l RRAGAZ2Y I ffé> 6FGSNP2RASAa G(KIG KIFI@S 6SSy Y2yAailz2NEB
dzyAdaové ' aaSaaySyid dzyaida Oy 68 GKS Fdzt tSy3idkK 2

portion of a stream (a stream segment) aké. Streams may be broken into individual segments,
determined by a variety of factors such as stream length for very long streams, or lakes may be broken
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by ownership boundaries (tribal versus state, for examiele to its length thenainstem of the
Musselshell River for example, Hasir assessment unitsfour stream segmaets (Table 13).

1.2WATERQUALITYMPAIRMENTS ANDMDISADDRESSED BMISDOCUMENT

Tale 1-1 belowlists theE. colimpairment cause¥ NP2 Y 2@®& S G6S NJ v dzl £ A i &

(DEQ020a) that are addressed in this documefitMDLs are completed for each waterbaglgollutant
combination and this document contairtsl TMDLghat addressl1 E. colimpairments(Table 11).

Table 11. Water Quality Impairment Causes for the Musselshell TMDL Project Area Addressed

This Document

Waterbody (Assessment Unit) Waterbody ID | TMDL Impairment | Impairment
(Assessment | Planning Area | Cause Cause Status
Unit ID)

American Fork MT40A002_12(0 UpperMiddle | E. coli E. coli TMDL
Confluence oMiddle and North Musselshell completed
Forks American Fork to mouth
(Musselshell River)
Big Coulee Cregk MT40A002_130 UpperMiddle | E. coli E. coli TMDL
Confluence of North and South Musselshell completed
Forks Big Coulee Creek to mouth
(Musselshell River)
Fish Creek MT40A002_07(0 UpperMiddle | E. coli E. coli TMDL
Headwaters to mouth (Musselshe Musselshell completed
River)
Fords Creek MT40B002_021 Flatwillowg E. coli E. coli TMDL
East Fork Fords Creek to mouth Box Elder completed
(Box Elder Creek)
Half Breed Creek MT40A002_09(¢ UpperMiddle | E. coli E. coli TMDL
Headwaters to mouth (Musselshe Musselshell completed
River)
McDonald Creek MT40B002_010 Flatwillowg E. coli E. coli TMDL
North and South Forks to mouth Box Elder completed
(BoxElder Creek)
Musselshell River MT40A001_01(0 UpperMiddle | E. coli E. coli TMDL
North & South Fork confluence to Musselshell completed
Deadmans Basin Diversion Cana
Musselshell River MT40A001_02(0 UpperMiddle | E. coli E. coli TMDL
Deadmans Basin Supply Canal tg Musselshell completed
HUC boundary near Roundup
Musselshell River MT40C003_ 014 Lower E. coli E. coli TMDL
Flatwillow Creek to Fort Peck Musselshell completed
Reservoir
North Fork Musselshell River MT40A002_012 UpperMiddle | E. coli E. coli TMDL
Bair Reservoir to confluence with Musselshell completed
South Fork Musselshell River

08/13/21 FINAL 1-3
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Table 11. Water Quality Impairment Causes for the Musselshell TMDL Project Area Addressed
This Document

Waterbody (Assessment Unit) Waterbody ID | TMDL Impairment | Impairment
(Assessment | Planning Area | Cause Cause Status
Unit ID)

South Fork McDonald Creek MT40B002_07( UpperMiddle | E. coli E. coli TMDL

Headwaters to confluence with Musselshell completed

North Fork McDonald Creek

it gl GSNDP2Re aS3aySyida gAlGKAY az2ydalylQa 21|
National Hydrography Dataset (NHD)

1.30OTHERCOMPLETEDMDILS ANDFUTUREH MDLDEVELOPMENT

The Carless Creek Water Quality Restoration Westompleted in February 20QDEQ, 20010

address #tation and habitatimpairments on segment MT40A002_050 of Careless Creek, Swimming
Woman Creek to the confluence with the MusselsheléeRjpreviously described as the junction with
Deadmans Basin Canal to mouth of the Musselshell RiURi§ segment of Careless Creek was
subsequently reassessed for sediment and habitat impairments in 2018 and found to be meeting water
guality standardgor sediment, but impaired for habitat alterations and alteration in stresige or

littoral vegetative covers due to riparian degradation. Thus, the sediatiemi/siltation impairment

cause was removed for Careless Creek.

The Lower Musselshell TMDL PlexgnArea Decision Document completed in December ZDED,

2001b provides beneficial use assessment determinations for the lower Musselshell River
(MT40C003_010) and Blood (MT40C004_030), Lodgepole (MT40C004_020), and Calf (MT40C004_010)
creeks.Of thosestreams, aly the lower Musselshell River was determined to be impaiine2D01 for
non-pollutants pabitat and flow alterations whichdo not requireTMDIs. The document also provides

basic water quality restoratioimformation for the lower MusselshieRiver and Blood Creek.

The Judith MountainBroject Area TMDLs and Framework Water Quality Improvement Plan, completed
in June 20138Montana DEQ and EPA Region 8, 20h8luded TMDLand restoration strategiefor

Fords, Collar Gulghnd Chippewareeks (Table 12). These three waterbodies are in the Flatwill&wx
Elder TMDL Planning Area, which is part of the Musselshell River watershed.

Table 12. Other Canpleted TMDLSs in the Musselshell River TMDL Project Area

Waterbody (Assessment Unit) | Waterbody ID TMDL Completed | Pollutant
(Assessment Unit ID]) Planning Area| TMDLS% Category

Chippewa Creek MT40B002_040 Flatwillowc Antimony, Metals
Headwaters to confluence with Box Elder Arsenic,
Manitoba Gulch Cyanide,

Iron,

Mercury

Sediment Sediment
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Table 12. Other Canpleted TMDLs in the Musselshell River TMDL Project Area

Waterbody (Assessment Unit) | Waterbody ID TMDL Completed | Pollutant
(Assessment Unit ID) Planning Area| TMDL$% Category

Collar Gulch Creek MT40B002_030 Flatwillowc¢ Aluminum, Metals
Headwaters to mouth (Fords Box Elder Arsenic,
Creek) Cadmium,

Copper,

Lead,

Zinc
Fords Creek MT40B002_020 Flatwillowc Arsenic, Metals
Headwaters in Chicago Guich t Box Elder Cadmium,
East Fork Fords Creek Lead,

Zinc

* All TMDLs found in the December 2013 Judith Mountains Project Area TMDLs and Framewor
Water Quality Improvement Plan

Although DEQ recognizes that there are other pollutant listings for the Mussel$fBIL Project Area
without completed TMDLETable 13), this document only addresses those identifiedable 11. This

is because DEQ sometimes develops TMDLSs in a watkaslvarying phases, with a focus on one or a
couple of specific pollutant types.

Table 13. Water Quality Impairment Causes in the Musselshell TMDL Project Area to be Addre:
in a Future Project

Waterbody Waterbody ID | TMDL Planning | Impairment Cause | Pollutant
(Assessment Unit) (Assessment | Area Category
Unit ID)
Big Coulee Creek MT40A002_13(0 Upper¢ Middle | Iron Metals
Confluence of North Musselshell Nitrate-Nitrite Nutrients
and South Forks Big (Nitrite plusNitrate
Coulee Creek to as N)
mouth (Musselshell Nitrogen, Total Nutrients
River) Selenium Metals
Box Elder Creek MT40B002_001 Flatwillow¢ Box | Alteration in streamn | Not Applicable;
Headwaters to mouth Elder side of littoral Non-Pollutant
vegetative covers
Iron Metals
Careless Creek MT40A002_051 Careless Creek | Alteration in streamn | Not Applicable;
Headwaters to side of littoral Non-Pollutant
confluence with vegetative covers
Swimming Woman
Creek
Careless Creek MT40A002_05( Careless Creek | Alteration in stream | Not Applicable;
Confluence with side of littoral Non-Pollutant
Swimming Woman vegetative covers
Creek to mouth Habitat Alterations | Not Applicable;
(MusselshelRiver) Non-Pollutant
Iron Metals
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Table 13. Water Quality Impairment Causes in the Musselshell TMDL Project Area to be Addre:

in a Future Project

Waterbody Waterbody ID | TMDL Planning | Impairment Cause | Pollutant
(Assessment Unit) (Assessment | Area Category
Unit ID)
Fish Creek MT40A002_07(0 Upper¢ Middle | Alteration in streamn | Not Applicable;
Headwaters to mouth Musselshell side of littoral Non-Pollutant
(Musselshell River) vegetative covers
Flow Regime Not Applicable;
Modification Non-Pollutant
Habitat Alterations | Not Applicable;
Non-Pollutant
Iron Metals
Nitrate-Nitrite Nutrients
(Nitrite plus Nitrate
as N)
Flatwillow Creek MT40B001_021 Flatwillow¢ Box | Alteration in stream | Not Applicable;
Headwaters to Elder side of littoral Non-Pollutant
Highway 87 bridge vegetative covers
FlowRegime Not Applicable;
Modification Non-Pollutant
Iron Metals
Sediment Sediment
Flatwillow Creek MT40B001_027 Flatwillow¢ Box | Alteration in stream | Not Applicable;
Highway 87 bridge to Elder sideof littoral Non-Pollutant
mouth (Musselshell vegetative covers
River) Flow Regime Not Applicable;
Modification Non-Pollutant
Iron Metals
Selenium Metals
Fords Creek MT40B002_021 Flatwillow¢ Box | Alteration in stream | Not Applicable;
East Fork Fords Cree Elder side of littoral Non-Pollutant
to mouth (Box Elder vegetative covers
Creek) Iron Metals
Half Breed Creek MT40A002_09(¢ Upperg Middle | Alteration in stream | Not Applicable;
Headwaters to mouth Musselshell sideof littoral Non-Pollutant

(Musselshell River)

vegetative covers

Flow Regime Not Applicable;
Modification Non-Pollutant
Nitrate-Nitrite Nutrients
(Nitrite plus Nitrate
as N)

McDonald Creek MT40B002_010 Flatwillowg Box | Iron Metals

North and South Fork Elder Salinity Salinity

to mouth (Box Elder
Creek)
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Table 13. Water Quality Impairment Causes in the Musselshell TMDL Project Area to be Addre:

in a Future Project

Waterbody Waterbody ID | TMDL Planning | Impairment Cause | Pollutant
(Assessment Unit) (Assessment | Area Category
Unit ID)
Mill Creek MT40A002_04(0 Upper¢ Middle | Alteration in stream | Not Applicable;
Headwaters to mouth Musselshell sideof littoral Non-Pollutant
(North Fork vegetative covers
Musselshell River) ChlorophyHa Not Applicable;
Non-Pollutant
Sediment Sediment
Miller Creek MT40A002_110 Upper¢ Middle | Sediment Sediment
Confluence of East Musselshell
and West Forks Miller
Creek to mouth (Little
Elk Creek)
Musselshell River MT40A001_01(¢ Upperg Middle | Alteration in stream | Not Applicable;
North & South Fork Musselshell side of littoral Non-Pollutant
confluence to vegetative covers
Deadmans Basin FlowRegime Not Applicable;
Diversion Canal Modification Non-Pollutant
Habitat Alterations | Not Applicable;
Non-Pollutant
Iron Metals
Musselshell River MT40A001_02(¢ Upperg Middle | Alteration in stream | Not Applicable;
Deadmans Basin Musselshell side of littoral Non-Pollutant
Supply Canal to HUC vegetative covers
boundary near Flow Regime Not Applicable;
Roundup Modification Non-Pollutant
Habitat Alterations | Not Applicable;
Non-Pollutant
Iron Metals
Lead Metals
Sediment Sediment
Musselshell River MT40C001_01(¢ Upperg Middle | Alteration in stream | Not Applicable;
HUC boundary near Musselshell side of littoral Non-Pollutant
Roundup to Flatwillow vegetative covers
Creek Flow Regime Not Applicable;
Modification Non-Pollutant
Habitat Alterations | Not Applicable;
Non-Pollutant
Iron Metals
08/13/21 FINAL 1-7
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Table 13. Water Quality Impairment Causes in the Musselshell TMDL Project Area to be Addre:

in a Future Project

Waterbody
(Assessment Unit)

Waterbody ID
(Assessment
Unit ID)

TMDL Planning
Area

Impairment Cause

Pollutant
Category

Musselshell River
Flatwillow Creek to
Fort Peck Reservoir

MT40C003_01(

Lower
Musselshell

Alteration in stream
sideof littoral
vegetative covers

Not Applicable;
Non-Pollutant

Flow Regime
Modification

Not Applicable;
Non-Pollutant

Habitat Alterations

Not Applicable;
Non-Pollutant

Iron Metals
North Fork Flatwillow | MT40B001 04( Flatwillow¢ Box | Sediment Sediment
Creek Elder
Headwaters to
confluence withSouth
Fork
North Fork MT40A002_017 Upper¢ Middle | ChlorophyHa Not Applicable;
Musselshell River Musselshell Non-Pollutant
Bair Reservoir to Iron Metals
confluence with South Phosphorus, Total | Nutrients
Fork Musselshell Rive
North Willow Creek | MT40C002_01( Upperc Middle | Alteration in streamn | Not Applicable;
Headwaters to mouth Musselshell side of littoral Non-Pollutant
Musselshell River) vegetative covers
Iron Metals
Nitrogen, Total Nutrients
Phosphorus, Total | Nutrients
Salinity Salinity
Sedimentatiorg Sediment
Siltation
Sulfate Salinity
Painted Robe Cregk | MT40A002_08( Upperc¢ Middle | Nitrogen, Total Nutrients
Headwaters to mouth Musselshell Salinity Salinity
(Musselshell River) Sulfate Salinity
South Fork McDonald| MT40B002_07( Flatwillow¢ Box | Alteration in stream | Not Applicable;
Creek Elder sideof littoral Non-Pollutant
Headwaters to vegetative covers
confluence with North Iron Metals
Fork McDonald Creek
Trail Creek MT40A002_03( Upper- Middle | ChlorophyHa Not Applicable;
Headwaters to mouth Musselshell Non-Pollutant
(North Fork Phosphorus, Total | Nutrients
Musselshell River) Sediment Sediment
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2.0 MUSSELSHEWATERSHEDESCRIPTION

This section describes the physical, ecological, and social characteristicdvaf¢belshelfMDL project
Area. These descriptions provide a context for the more detailed pollutant source assessments
presented in followingections

2.1 PHYSICACHARACERISTICS

The following information describes the physical geography of the project area. This includes location,
topography, climate, hydrology, as wg#ologyand soils

2.1.1 Location

The project area follows the mainstem of theisselshelRiver from theheadwaters in thd.ittle Belt
Castle and Craayountainsii 2 1 KS NAaftBeNdhfuente2nititioit Peck Reservaand
includes the watersheds of many tutary streams drainigto the MusselshelRiver. The project area
encompasses approximatedy470square milesg,060,800acres) in centrallontana.The project area
includes portions of Meagher, Wheatlarweet Grass, Fergus, Petroleum, Garfield, Rosebud,
Musselshell, Golden Vallegand Stillwatercounties(Figure 21).

w Legend
[ Musselshell Watershed

Major Waterbodies
@ City or Town
Primary Roads

0 875175 35 525 70
Miles

Esri, CGIAR, USGS

Figure 21. Location oMMusselshellTMDL Project Area
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2.1.2 Topography

The topography is mapped belowkigure 22. Topographical elations in the Musselshell River basin
range from apprOX|mateI§t1 230feet in the Crag Mountains (Crazy Peak) to approximately0D, 2eet
4 GKS NJadFr&rhERek Rasendiiierkainin the watershedsaries froma high alpine
environment in theneadwaters to a prairi@and shrub land in the eastern portiariBhe majority of the

watershed is expansive grass and shrub lands, broken and rolling foothilleyadédnsitydrainage
networks.

Topography dat#n Figure 22 comesfrom the NationaElevation Dataset (NEO)he NED is seanless
raster product primarily derived from USGS &a6d 30meter Digital Elevation Model®ED data are
available from e National Map Viewehttps://www.usgs.gov/coresciencesystems/national
geospatialprogram/nationatmap

Legend

: Musselshell Watershed

4% Major Rlver

o™ City or Town

Digital Elevation Model (DEM)

Elevation (Feet Above Sea Level)
11200

2200

0 75 15 30 45 60

Miles

Figure 22. Topography of théviusselshellTMDL Project Area

2.1.3 Climate

The project area is large, and there is a measurable gradient in climate along its length. This is well
illustrated by considering average precipitation and temperature. Average precipitation along the
MusselshelRiver corridor ranges from just oveb-45inches per yeain the headwaterdo 10-15 inches
per year closer to the mouthaccording to 3§ear average precipitation data
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(http://prism.oregonstate.edu/explorer). April, May and June are consistently the wettest months of
the year, and winter precipitation is dominated by snowfall according to climate sumnmaoieioring
stations throughout the watershegrovided by the Western Regional Climate Center
(http://www.wrcc.dri.edu/summary/Climsmnidwmt.lhL ). Average annual precipitation is mapped
below in Figure 23.
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Figure 23. Average annual precipitation of th®usselshellTMDL Project Area

TheMusselshelValleyis a lowerelevation basin typified bgold winters and mild summers
Precipitation isaveragefor watersheds of central Montanand temperaturestend to belower in the
higherelevatiors (Castle, Little Belt and Crazy Mountginsverage annual temperatures are mapped
below inFigure 24. Climate data was gathered from thglontana Climate Office, which distributes
high-quality, timely,scientifically basealimate information under the direction of the State
ClimatologistData are comprised afaily meteorological measurements, and satelliiesedterrestrial
products (rasters)Raster data are available helgtps://geoinfo.msl.mt.gov/home/msdi/climate.aspx
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Figure 24. Average annual temperatures in th&lusselshellTMDL Project Area

2.1.4 Hydrology

The mainstem Musselshell River begins atabefluence of the North Fork and South Fork of the
Musselshell Rivers near the town of Martinsdale and flows to the east and then north for approximately
335 miles to its confluence with the Fort Peck ReserVtie. hydrology of the basin is primarily

snowmelt driven although significant flows can result from summer precipitation evehesdiainage in

the project area is characterized by the mainstem ofthesselshelRiver and its tributary watersheds,
mapped below irFigure 25. TheMusselshelRiver $ a5™ order stream at thepoint where it reaches

Fort PeckReservoir Themajor tributaries tend to be'8and 4" order streams.
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Figure 25. Hydrography of theMusselshelTMDL Project Area

The tributary streams generally are not monitored by US&#fihg stations. Their streamflow generally
follows a hydrograph typical for the region, highest in May and June. These are the months with the
greatest amount of precipitation and snowmelt runoff. Streamflow begins to decline in late June or early
July, reaching minimum flow levels in September when many streams g&athgamflow begins to

rebound in October and November when fall storms supplement the-Hagelevels.

2.1.5 Geology anddils

The Musselshell watershed is large, the geologyi@d,andit holds a number of complex geologic
structures. The project area bedrock is dominated by Precambrian metamorphic rocks, with significant
areas of Paleozoic and Mesozoic sedimentary rocks that are commonly intruded by alkalic dikes and sills.
Another praninent geologic feature of the Musselshell watershed is the Bull Mountain Bdsais an
eastwest trending asymmetrical syncline within the Paleocene Fort Union Formation. This basin is
relatively small (750 square miles) relative to the other gwabucing basins in the region (e.Bowder

Rive). Theproject area geology is mapped belawFigure 26.
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Figure 26. Generalized gology of theMusselshellTMDL Project Area

The Musselshell River is an alluvial river, with erodible streambanks, that actively migrates across its
floodplain. In the upper part of the watershed the valley edges are fairly erosion resistant due to the
sandstone outcrops. Where Bearpaw shale existee lower reaches, thaverbanksand valley margins
are prone to erosion and mass failure.

The USGS Water Resources Divisieated a dataset of tirology-relevant soilsbased on the USDA
Natural Resources Conservation Service (NRCS) STATSG@k=mb®oils data foFigure 2.7are

derived from the STATSGO databadwe USGS interpreted this database for the purposes tdrwa
resource planning in 1995 and made subsequent data available here:
(https://water.usgs.gov/GlS/metadata/usgswrd/XML/ussoisLY. The STATSGO data are intended for
smaltscale (watershed or largemapping ands too general to be used at scales larger than 1:250,000

It is important to realizethat each soil unit in the STATSGO data may include up to 21 soil components.

Soil erodibility is based on the Universall 8oss Equation (USLEfgktor. Kfactorvalues range from 0
to 1, with a greater value corresponding to greater potential for erosBusceptibility to erosion is
mapped below irFigure 27. In general soils fall within three rangeBhese includéow (K valued.0-0.2),
moderatelow (0.20.29)and moderatehigh (0.30.4).Values of >0.4 are considered highly susceptible
to erosion.The majority of the project area is mapped with soils rated as havioderateerodibility.

No values greater than 0.36 are mapped in the project area.
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Figure 27. Soilerodibility of the MusselshellTMDL Project Area

2.2 ECOLOGICAPROFILE

This section describes the ecology of the project area, including the ecoregions mapped within it, land
cover, fire history, and fish species of concern.

2.2.1Ecoregions

The project is located within the Middle Rock&®l Northwest GreatIBinsLevel Il EcoregienThere

are fourteen Level IYsubsetsecoregionswithin the project area. The Level IV Ecoregions are mapped
below inFigure 28. More detailed inbrmation about the ecoregions is available on the Internet at
http://www.epa.gov/wed/pages/ecoregions/mt_eco.htm
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Figure 28. Level IV ecoregions in thiglusselshellTMDL Project Area

2.2.2 Land Cover

Land cover is mapped belowHigure 29, based on the USGS National Land Cover Dataset or NLCD
(https://www.usgs.gov/centers/eros/science/nationddnd-coverdatabase?agt
science_center_objects=0#gtience_center_objectsAs apparent in this figure, the project area is
dominated by evergreen forest in the uplands, and herbaceous and shrub/scrub cover in the lowlands.
Development is largely limited to the largeopulation centersof Harlowton and Roundup.
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Figure 29. Lard cover in theMusselshelTMDL Project Area

2.2.3 Fire History

Fre history 9102015 is mapped below iffigure 210. In the last decadghree years stand outs
above normal fire yeardn 2017,2008 and 2012 approximately 295,500, 103,500 and 93@8@ective
acres burnedThe largest singleré reported was the Lodgepole@plex in 2017 that consumed over
270,0® acres.The last several years have been relatively mild with respestlthandfires in the
watershed.The data for the map iRigure2-10 are available at the National Interagency Fire Center
wildland fire data repositoryhttps://data-nifc.opendata.arcgis.con)/
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Figue 2-10. Firehistory (19102018 of the MusselshelTMDL Project Area

2.2.4 FistDistribution

The project area provides habitat fire Blue Sucker, Northern Red Belly Dance, Northern Red
Belly/Fine Dance, Sgar, Westslope Cutthroat Trout, Yellowstone Cutthroat Trohe Bue sucker, Red
Belly Dance and Sauger an@apped inthe largertributariesas well as in the mainsteiusselshelRiver
further down in the watershedyellowstone and Westslope cutthroat trout are found in tributary
streams, particularly in the higher reach@sie mapped distribution of these species is shown below in
Figure 211, and arebased on data provided by Montana Fish, Wildlife, and Ratkss://gis-
mtfwp.opendata.arcgis.com/search?tags=mtfwp%200pen%2Qdata
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Figure 211. Specief Concermdistribution in the MusselshellTMDL Project Area

2.3S0CIAIPROFILE

The following section describes the human geography of the project area. This includes population
distribution, land ownership, and land management.

2.3.1 Population
There are no census geometries that exactly correspond to the project area, but DEQ estimates the
population based on 2010 census GIS files. The population centedRoanelup (1,788esidents) and
Harlowton(997residents). Large arsaoflandwatershedare uninhabited, although there are isolated
inholdings. Population is mapped belowHigure 212.
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Figure 212. Population in theMusselshellTMDL Project Area

2.3.2 Land Management

Private landownership is the primary meanes land management in the Musselshell Project Area.
Federal lands managed by theS Forest Service (USE®d the Bureau of Land Management (BLM) are
the secondangentities that are responsible for land managemdd&FS tadsare found mostly in the
upland areasind the headwaters of the Musselshell RivEne Bureau of Land ManagemégBt. M)
oversees significant larid the valleg and foothillslower in the watershedLand management is

mapped below irFigure 213.
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Figue 2-13. Land management in th&lusselshellTMDL Project Area

2.3.3 Agricultural Land Use

Montana Department of Revenue assesses agricultural land for taxatienresulting dataset is known

as the Final Land UnidtassificationThe Final LandUnit is a classificatiorof private agriculturallandinto
oneof sixusesfallow, hay,grazingjrrigated,continuouslycroppedandforest, with forestadditionally
classifiedascommercialor non-commercialandirrigatedland classifiedasbeingflood, pivat, or

sprinkler.The agricultural uses were determined bgdartment of Revenu&IS specialists, and

confirmed by maps sent to private landholders for verification. TihallEand Unitata are available at:
https://mslservices.mt.gov/Geographic_Information/Data/Datal.ist/datalist Details.aspx?did={18a4717
6-0d37-406e981e570e1b003832Agriculturalland uses as determined in theral Land Uniare

mapped belowin Figure 214. While itis not reflected in thddepartment of Revenuelassifications

grazing is common gpublic landsincluded inFigure 214 are BLM and USFS grazing allotmehiere

are approximately 242,000 acres of USFS grazing allotments and 2 million acres of BLM allotments in the
watershed.
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Figure 214. Agricultural use and grazing allotments in thusselshelTMDL Project Area

2.3.4 Road Networks

TheMusselshelproject areaincludes an extensive rural road netwoilkhe majority of the road

networks exist in theralley bottoms andvere established to support agricultural land ubethe
headwaters the road networks were likelytalslished to support mineral extraction and timber harvest.
The project area is too large to analyze the road network at this scale, Hovifgyeire 215 below
provides a general idea of where the upland road networks are most extensive.

08/13/21 FINAL 2-14



MusselshelE. coliTMDLs; Section 2.0

Legend
[ Musselshell Watershed
™ Major RIver

* City or Town

Road Type

== NHS NON-INTERSTATE
= PRIMARY

= SECONDARY

— CITY-COUNTY

= LOCAL ACCESS

USFS

PRIVATE DRIVE

ALLEY

0 75 15 30 45 60

Miles

Figure 215. Road network in theMusselshellTMDL Project Area

2.3.5 Wastewater Discharges

Sources of pollution originating from a point source discharge are permitted and regulated through the
Montana Pollutant Discharge Elimination System (MPDES) administered by the Montana DEQ. The goal
of the MPDES program is to control pasoturce dischargesuch that water quality in state surface

water is protected. Levels of water quality that are requito maintain beneficial uses of state surface
waters are set forth in the Water Quality Standards (WQS). There are two types of discharge permits
issued to point source dischargegeneral and individual.

A MPDES General Permit is a permit for wastemdischarges associated with common activities, such
as concentrated animal feeding operations and storm water discharges from construction or industrial
activity. Individual MPDES Permits regulate wastewater discharges from point sources that dé not fal
under the guidelines for a General Pernhitdividual permittings more rigorous, as individual permits
address the specific conditions of the facility or activity needing authorization.

All point sources of wastewater discharge are required to okaaithcomply witithe appropriate

MPDES permits. The effluent limitations and other conditions for certain categories of wastewaters are
required to be treated to federallgpecified minimum levels based on available and achievable water
treatment technologes. Additionally, effluent limits and permit conditions are established to protect
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beneficial uses and applicable WQSa TMDL has been developed for a waterbody, any appropriate
wasteload allocations (WLAS) will be incorporated into the MPDES persttsadjing to that

waterbody.

There are approximately 26 MPDgsheral and individugdermitted sites that discharge in the
Musselshell TMDL Project Arédot all 26 MPDESs permitted sites have the capability to discHargeli
Tenpermits are from a comination of effective or administratively continued general and individual

MPDES permits that can be considered point sources and have waste streams capable of digeharging

coli. Table 21 showsthose permitted sites that have the potential to contribugecoli loads and the
impaired waters thathey discharge toThe discharges froitneseMPDES permittethcilities the

potential loading impacts and how WLAs are applied to each of these facilities is discussed in detail in

Section 5.7

Table2-1. MPDES Permitted Fdities with E coli Loading Potential

Permit Permitee Permitted Activity Receiving Water
Number
MT0020354 | City of Harlowton Sewerage Systems Musselshell River (Upper)
MT0020451 | Town of Ryegate Sewerage Systems Musselshell RivgiMiddle) via
Unnamed Slough
MTG010150| Duncan Ranch Colony Concentrated Animal Feeding| Musselshell River (Upper)
Operations
MTG010156| Golden Valley Colony| Concentrated Animal Feeding| Fish Creek via unnamed
Operation tributary
MTO0030309 | Town of GrasRange | Sewage Systems South Fork McDonald Creek
MTG010242| Springwater Colony | Concentrated Animal Feeding| Musselshell River via
Operation unnamed tributary
MTG010244| Martinsdale Colony | Concentrated Animal Feeding| Musselshell River via
Inc. Operation unnamed tributary
MTG010231| Swanz Ranch Concentrated Animal Feeding| Little Careless Creek
Operation
MTG580013| Town of Lavina Lagoon (Batch) Musselshell RivegiMiddle)
MTG580041| Town of Winnett Lagoon (Batch) McDonald Creek
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3.0MONTANANATERQUALITYSTANDARDS

The Montana Water Quality Act provides for the restoration and maintenance of the chemical, physical,
FYR 0A2ft23A0Ft AydiSaNrRGe 2F GKS adlrisSqQa &adzaN¥FIFOS
they are classified. Water quality standards ased to determine impairment, establish water quality

targets, and to formulate the TMDLs and allocations.

azyidlyl Qs

a2yilylQsa

Nondegradation progions are not applicable ftMDLs developed within this document because of the
impaired nature of the streams addressed. Those water quality standards that apply to this document

2}

gFGSNI ljdz ft AGe adlyRFNRAZ FYyR g+ (SN Ijdzl ¢
1. Stream classifications and beneficial uses

2. Numeric and narrative water quality criteria designed to protect beneficial uses
3. Nondegradation provisions

g GSNI ljdz t AGe adlryRFENRA Ffaz2z AyO02NLRNI
well as point source permitting and other watguality protection requirements.

are reviewed briefljoelow.

3.1STREAMOLASSIFICATIONS ABBENEFICIAUSES

Stream classification is the assignment (designation) of a single or group of uses to a waterbody based

on the potential of the waterbody to support those us8eneficial uses are simple narrative

descriptions of water quality expectations or water quality goals. All Montana waters are classified for

multiple uses. Waterbodies in the Musselshell TNFDdbject Areaaddressed in this documeante
classified as, B2, and G3 (Table 32), andmust be naintained suitable fothe uses presented in
Table 31 below (Administrative Rules of MontangARM) 17.30.623 624, and 62p

Table 31. Use Classifications in the Musselshell TMDL Project Area

Stream/ Waterbody
Classification

Beneficial Uses

B-1

Waters classified & are to be maintained suitable for drinking, culinary an
food processing purposes after conventional treatment; bathing, swimmir
and recreation; growth and propagation of salmonid fishes and associate
aguatic life, waterfowl and firearers; and agricultural and industrial water

supply.

B-2

Waters classified B are to be maintained suitable for drinking, culinary an
food processing purposes after conventional treatment; bathing, swimmir
and recreation; growth and marginal propagat of salmonid fishes and
associated aquatic life, waterfowl and furbearers; and agricultural and
industrial water supply.

G3

Waters classified-G are to be maintained suitable for bathing, swimming
and recreation; growth and propagation of ngalmonid fishes and
associated aquatic life, waterfowl and furbearers. The quality of these wa
is naturally marginal for drinking, culinary and food processing purposes,
agriculture and industrial water pply.
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While a particular waterbody might not actually be used ftaeaeficialuse (e.g., drinking water

supply), its water quality still must be maintained suitable for themeficialdzi S® 59 v Q&

g1 GSNI |

assessment methods are designed to evaduaie most sensitive uses for each pollutant, thus ensuring
protection of allbeneficialuses DEQ 2020p In the Musselshelithe most sensitive use assessed for
Escherichia colE| colj is primary contact recreation. DE@sdetermined thatl1 waterbody segments
in the Musselshell TMDL Project Areardd meet the water quality standaref Escherichia colH; colj

(Table 32).

Table 32. Impaired Waterbodies and their Impaired Beneficial Uses in the Musselshell TMDL

Project Area

.\ | Assessment Use Impairment | Impaired

Waterbody (Assessment Unit) Unit ID Classification | Causé Beneficial Use
American Fork MT40A002_12( B-1 E. coli Primary Contact
Confluence of Middle and Nortl Recreation
Forks American Fork to mouth
(Musselshell River)
Big Coulee Cregk MT40A002_13( G3 E. coli Primary Contact
Confluence of North and South Recreation
Forks Big Coulee Creek to
mouth (Musselshell River)
Fish Creek MT40A002_07(¢ G3 E. coli Primary Contact
Headwaters to mouth Recreation
(Musselshell River)
Fords Creek MT40B002_021 G3 E. coli Primary Contact
East Fork Fords Creek to mout Recreation
(Box Elder Creek)
Half Breed Creek MT40A002_09(¢ G3 E. coli Primary Contact
Headwaters to mouth Recreation
(Musselshell River)
McDonald Creek MT40B002_01¢ G3 E. coli Primary Contact
North and South Forks to mout Recreation
(Box Elder Creek)
Musselshell River (Upper) MT40A001_01(¢ B-2 E. coli PrimaryContact
North & South Fork confluence Recreation
to Deadmans Basin Diversion
Canal
Musselshell River (Middle) MT40A001_02¢ G3 E. coli Primary Contact
Deadmans Basin Supply Cana Recreation
HUC boundary near Roundup
Musselshell River (Lower) MT40C003_01( G3 E. coli Primary Contact
Flatwillow Creek to Fort Peck Recreation
Reservoir
North Fork Musselshell River | MT40A002_017 B-1 E. coli Primary Contact
Bair Reservoir to confluence Recreation
with South Fork Musselshell
River
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Table 32. Impaired Waterbodies and their Impaired Beneficial Uses in the Musselshell TMDL

Project Area

Headwaters to confluence with
North ForkMcDonald Creek

.. | Assessment Use Impairment | Impaired
Waterbody (Assessment Unit) Unit ID Classification | Causé Beneficial Use
South Fork McDonald Cregk | MT40B002_07( G3 E. coli Primary Contact

Recreation

1 Only includes those pollutant impairments addressed by TMDLs in this document

3.2NUMERIC ANDIARRATIVEVATERQUALITYSTANDARDS

azyidlyl Qs

gl GSNJ Ijdzk £ A G @

201 yRINRE

Ay OtierdefiRisl

y dzY S NA& O

usesdescribed aboveNumeric criteria define the allowable concentrations, frequency, and duration of

specific pollutants so as not to impdieneficialuses.

Numeric standards apply to pollutants that are known to have adverse effects on human health or
aquatic life (e.g.E. coli metals, nutrients, other toxic constituents). Human health standards are set at
levels that protect against loAgrm (lifelong) exposure via drinking water and other pathways such as
fish consumption, as well as shaerm exposure through direct contact such as swimming. Numeric
standards for aquatic life include chronic and acute values. Chronic aquatic life standardd foegen
term, low level exposure to pollutants. Acute aquatic life standards protect from-shiort exposure to
pollutants. Numeric standards also apply to otheneficialuses such as protecting irrigation and stock

water quality for agriculture.

Narraive standards are developed when there is insufficient information to develop numeric standards
and/or the natural variability makes it impractical to develop numeric standards. Narrative standards
describe the allowable or desired condition.

E. colhas numeric standards to protect human health relative to primary and secondary contact
recredion. In the Musselshell TMORroject Areathese numeric standards (within ARM 17.30.620(2))
are applied as the primary targets far colimpairment determinatims and subsequent TMDL
development. These targets address the allowdhleoliconcentrations found itmpairedwaters
Section 5.4efines the water quality criteria for thilusselshellfMDL Project Area

3.3NONDEGRADATIARROVISIONS

Nondegradation is addressed via tNendegradatiorPolicy within Montana state statute (#5-303,
y 2 y R SightiEgradiatioriPoficy stawedzhab a

allo FyR @Al

a2yl vyl Qa

0! wa

existing uses of state waters and the level of water qualigessary to protect those uses must be
maintained and protected. Montana nondegradation rules apply to any new or increased point or
nonpoint source resulting in a change of existing water quality occurring on or after April 29, 1993 (ARM

17.30.702).
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4.0 DEANINGTMDIs ANDIHEIRCOMPONENTS

Atotal maximumdaily load (TMDLjs a tool for implementing water quality standards and is based on
the relationship between pollutant sources and water quality conditidare specificallya TMDL is a
calculation of the maximumraount ofa pollutant that a watebody can receivérom al sourcesand

still meet water quality standard3.he ultimate goal of the TMDL is to identify an approach to achieve
and maintain water quality standards.

Pollutant sources are generally defined as two categories: point sources and nonpoint soaites. P
sources areoften confinedor discrete conveyances, such as pipeslitchesfrom which pollutants are
being, or may be, discharged to a waterboBgint sources arinked toMontana Pollution Discharge
Elimination System (MPDES) permits for dischesgeh asommunity wastewater treatmensystems
or industrial facilitiesPollutant loading sourcethat do not meet the definition of a point soureee
considered nonpoint sources. Nonpoint sourcesassociated wittdiffusepollutant loading to a
waterbody and areoften linked torunoff from agricultural, urbanor forestry activities, as well as
streambank erosioand groundwater seepagtat can occur from these activitieblatural background
loadingand atmospheric deposition are both considetgdes of nonpoint sourcs.

As part of TMDL development, the allowable load is divided among all significant contributing point and
nonpoint sourceskor point sourceshie allocated loads arealleddwastebad allocations (WLAs)For
nonpoint sourcesthe allocated loads are call@tbad allocations (LAS).

A TMDL igxpressed by the equatiomMDL =SWLA +SLA+ MOSwhere:

SWLA is the sum of the wasteload alloca(g){point sources)
SLA is thesum of the load allocatiqs) (honpoint sources)
MOS = margin of safety

TMDL development must include a margin of safety (MOS), which can be explicitly incorporated into the
above equation as shown. Alternatively, the MOS can be implicit in the Tivd2ldng that the explicit

MOS in the above equation is equal to zero and can therefore be removed from the above equation. A
TMDL must also ensure that the waterbody will be able to meet and maintain water quality standards
for allapplicable seasonal variatie (e.g., changes in pollutant loading during the year, or seasonal

water guality standards).

Development of each TMDL has four major components:
91 Determining water quality targets
1 Quantifying pollutant sources
1 Establishing the total allowable pollutamiad
1 Allocating the total allowable pollutant load to their sources

Although the way a TMDL is expressed can vary by pollutant, these four components are common to all
TMDLs, regardless of pollutant. Each component is described in further detailfolltveing
subsections.
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Figure 41 illustrateshow numerous sources contribute to the existing load and how the TMDL is
defined. The existing load can be compared to the allowable load to determine the amount of pollutant
reduction needed.

Existing Load TMDL

Natural Reduction
Needed

Nonpoint Source X

Nonpoint Source Y

Point Source A

Point Source B

Figure 41: Schematidexample of TMDIDevelopment

4.1 DEVELOPINWATERQUALITYTARGES

For each pollutanfTMDL water quality targetsre based orthe applicable numeriwater quality
standard andor a translation of anarrative water quality standafd). For pollutants with established
numeric water quality standards, the numeric value(s) are useédeaSMDL targets. For pollutants with
narrativewater qualitystandards), the targets provide avaterbodyspecific interpretaton of the
narrative standard).

Water quality targetsaretypicallydeveloped for multiple parameterhat link directly to theimpaired
beneficial use(s) and applicable water quality standardisg¢refore, thetargetsprovide a benchmark

by whichto evaluat attainment of water aiality standards. Furthermorepmparing existing stream
conditions to target valueallows fora better understanding of the extent and severity of the problem.

4.2 QUANTIFYINGOLLUTANEBOURCES

The goal of TMDL source assessment is to iderti§gaificant pollutantloadingsources, including

natural background loadingnd quantify thenso that the relative pollutant contributions can be
determined.Because the effects of pollutants on water quality can vary throughout the year, assessing
pollutant sourcesincludes an evaluaton ofthe seasonavariabilityof the pollutant loading. The source
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assessment helps to define the extent of the probleniiking the pollutant load to specific sources in
the watershed

Source assessments acenducted oma watershed scaland can vary in level of detail resulting in
reasonably accurate estimates gross allotments, depending dhe dataavailahlity andthe
techniquesusedfor predicting the loading (4CFR 130.2(l)). Mivana TMDL development often

includes a combination of approachelepending on the level of desired certainty for setting allocations
and guiding implementation activities.

Nonpoint sources are quantified by source categories (septic systemsand/or by land uses (e.qg.,
agricultural land use or grazipngrhese source categories and land uses can be divided further by
ownership, such as federal, state, or private. Alternatively, most, or all, nonpoint pollutant sources in a
subwatershed or source aa can be combined for quantification and TMDL load allocation purposes.

Additional detail is required for assessing pollutant loading from surface water point sources permitted
under the Montana Pollutant Discharge Elimination System (MPDES) progiiars Gécause the
allowable loading within each MPDES surface water permit conditions must be consistent with the
assumptions and requirements of the WLA developed within the TMDL (40 CFR 122.44).

4.3ESTABLISHING THEBTALALLOWABLEOAD

Identifying theTMDL requiresgjuantificationof the total allowable load over the appropriate time

period necessary to comply with the applicable water quality standaréés)EPA requirements (40 CFR
Mon®HUZ dc¢as5[& OFy 68 SELINDA&aERoratherapptopdgtes 2 F SAGKS
Y S| & dthEraasstreamis impaired by a pollutant for which numeric water quality criteria exist, the

TMDL, or allowable load, is typically calculated as a function of streamflow and the numeric dritesia.

results in a masper unit time TMDL expression such as posiper dayThis same approach can be

applied whena numeric target is developed toterpret a narrative standard

4. 4DETERMININEOLLUTANALLOCATIONS

Once theallowable loadthe TMDL) igletermined, that total must be divided among the contributing
sourcesso that the sum of the allocations is equal to the TMDL, consistent with the above TMDL
equation Where a TMDL is variable based on streamflow, nonpoint source load allocations are often
variable based on this same receiving streamflow. On the other hand, point source wasteload
allocations are often based on conservative streamflow and discharge conditions and/or can be variable
based on the point source discharge flow and a dischargeesdration limit. Where the TMDL is a

function of streamflow, the TMDL and allocations are calculated for example high and low flow stream
conditions.

Figure 42 illustrates howfor a given stream flopthe TMDL igllocated to different sources using W&

for point sources and load allocations (LA) for natural and nonpoint sources. Although some flexibility in
allocations is possible, the sum of all allocations must meet the TMDL for all segments of the waterbody.
Figure 42 shows multiple point and norgint source allocations. In Montana, nonpoint source

allocations are sometimes grouped into ocemposite allocationThis composite load allocation

approach is applieth casswheredata is limited there is significant source assessment uncertainty,

andor DEQ has determined that the best approach iptovide stakeholders with flexibility in
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addressing sources, allowing them to choose where to foousnproved land management practices
and otherremediation or restoration efforts.

Existing Load TMDL Allocations
Natural Reduction Reduction
Needed Needed

|

Nonpoint Source X

Natural Load

TMDL

(TMDL = sum LAs + sum WLAs)

Nonpoint Source Y

LAs

Nonpoint Source X

Point Source A Nonpoint Source Y

Point Source A

WLAs

Point Source B Point Source B

LA = Load Allocation
WLA = Wasteload Allocation

Figure 4.2: Schematibiagram ofa TMDL andts Allocations

When a TMDL is developed for waters impaired by both point and nonpoint sources, and the WLA is
based on an assumption that nonpoint source load reductions will occur, the TMDL should provide
reasonable assurances that nonpoint source control measures will achieve expected load reductions. For
TMDLs in this document where there is a combination of honpoint sources and one or more permitted
point sources discharging into an impaired stream redo germitted point source WLAS are not
dependent orimplementation of the composite LA. Instead, DEQ sets the WLAs and LAs at levels
necessary to achieve water quality standards throughout the watershed.

Under these conditions, the LAs are developed padalently of the permitted point source WLA such

that they would satisfy the TMDL target concentration within the stream reach immediately above the
point source. In order to ensure that the water quality standard or target concentration is achieved
belowli KS LR AYy(G a2dz2NOS RAAOKINBHS:E GKS 2[! Aa ol asSRr
equal to the standard or target concentration for each pollutant, unless the loading from an individual
point source is negligible based on no measurable impactgater quality
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4.5IMPLEMENTINGMDLALLOCATIONS

Montana law (Section #5-703, MCA of the Montana Water Quality Act) requires that wasteload
allocations be incorporated into appropriate discharge permits, thereby providing a regulatory
mechanism tachieve load reductions from point sources. Per federal regulation (40 CFR 122.44), the
discharge permit effluent limits must be consistent with the assumptions and requirements of the
available WLA developed within the TMDL.

Because of limited state arfdderal regulatory requirements, nonpoint source reductions linked to LAs
are implemented primarily through voluntary measures, although there are some important nonpoint
source regulatory requirements, such as Montana streamside management zone lapicdlzle

septic system requirements

DEQ uses an adaptive management approach to implementing TMDLSs to ensure that water quality
standards are met over timgection6). This includes a monitoring strategy and an implementation
review that is required ¥ Montana statute $ection75-5-703, MCAof the MontanaWater Quality Act
TMDLs may be refined as new data become available, land uses change, or as new sources are
identified.
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5.0ESCHERICHIA c@ELcoL) TMDLGCOMPONENTS

This portion of the document focuses &scherichia cofE. colj as an indicator of fhogen water

guality impairment in the Musselshell TMDL Project Area. It describes: (1) how &xaedis an

indicator of impaired beneficial uses, (2) the affected stream segments, (3) the currently available data
pertaining toE. colimpairment in he watershed, (4) the identification &:. coltargets and the

comparison of those targets to the affected stream segment, (5) the sourdescoli (6) theE. coli

TMDLs and allocations.

5.1EFFECTS BXCESE.COLDONBENEFICIAUSES

E. colis a nmpathogenic indicator bacterium that is usually associated with pathogens transmitted by

fecal contamination. While its presence does not always prove or disprove the presence of pathogenic
bacteria, viruses, or protozoari, colicorrelates highly with the presence of fecal contamination and is

an indicator that other pathogenic bacteria are likely presghsS. Environmental Protection Agency

2001) The Envonmental Protection Agency (EPA) recommends the uge oblias the preferred

indicator organism for pathogenic bacteria forms due to its strong correlation with swirAreiatgd

gastroenteritis. Elevated instream concentrations of pathogenic pollutant$iumans at risk for
contractingwaterd 2 Ny S AfftySaasSa yR OFy tSIR (G2 AYLI ANYSY
use. In 2006, Montana DEQ adoptedcolwater quality criteria for the protection of recreational

beneficial uses, replacing tipgevious Fecal Coliform water quality criteria.

5.2 STREAMXEGMENTS GEONCERN

Stream segments of concern fir colin the Musselshell TMDL Project Area include several portions of

the mainstem of the Musselshell River and multiple tributarieasb{e 51). Impaired tributaries include

Big Coulee Creek, Fish Creek, Fords Creek, Half Breed Creek, McDonald Creek, South Fork McDonald
Creek, American Fork and the North Fork of the Musselshell River. Portions of the mainstem of the
Musselshell River that ar@asidered impaired foE. Colinclude the Musselshell River from the

O2y Tt dzSyOS 2F GKS Db2NIK C2NJ] YR {2dziK C2NJ G2
a¢nan! aampnmnos GKS LRNIA2Y FNBY GKS 5FHURYIyQa .
boundary near Roundup (AUID MT40A001_020) and the portion from Flatwillow Creek to the Fort Peck
Reservoir (AUID MT40C003_010. These segments of the Musselshell River are for the purposes of this
document identified as the Upper Musselshell, Middleggeishell, and Lower Musselshell River,
respectively. The abowmentioned waterbodies are listed as impaired Ercolin the 2020 Water

Quality Integrated Report (Montana DEQ, 2020a), where they are all listed as having a high priority for
TMDL develoment. Figure 51 contains a map that shows the location of these waterbodies in the
Musselshell TMDL Project Area.

¢ R
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Table 51. Stream Segments of Concern tér colimpairment Based on the 2020 Integrated Repor

Stream Segment (Assessment Unit)

Assessment
Unit ID

Use
Classification

Pathogen Related

Pollutant
Impairmentsand

TMDL Development

Prioritization
American Fork MT40A002_120| B-1 Escherichia coli
Confluence of Middle and North Forks High
American Fork to mouth (Musselshell
River)
Big Coulee Creek MT40A002_130| G3 Escherichia coli
Confluence of North and South Forks Big High
Coulee Creek to mouth (Musselshell Rive
Fish Creek MT40A002_070| G3 Escherichia coli
Headwaters to mouth (Musselshell River) High
Fords Creek MT40B002_021| G3 Escherichia coli
East Brk Fords Creek to mouth (Box Elde High
Creek)
Half Breed Creek MT40A002_090| G3 Escherichia coli
Headwaters to mouth (Musselshell River) High
McDonald Creek MT40B002_010| G3 Escherichia coli
North and South Forks to mouth (Box Eld High
Creek)
Musselshell River (Upper) MT40A001_010| B2 Escherichia coli
North & South Fork confluence to High
Deadmans Basin Diversion Canal
Musselshell River (Middle) MT40A001_020| G3 Escherichia coli
DeadmandBasin Supply Canal to HUC High
boundary near Roundup
Musselshell River (Lower) MT40C003_010| G3 Escherichia coli
Flatwillow Creek to Fort Peck Reservoir High
North Fork Musselshell River MT40A002_012| B-1 Escherichia coli
Bair Reservoir to confluee with South High
Fork Musselshell River
South Fork McDonald Creek MT40B002_070| G3 Escherichia coli

Headwaters to confluence with North Forl

McDonald Creek

High
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Legend
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Figure 51. Map of the Stream Segments Gfoncern for E. coli in the Musselshell Watershed

5.3INFORMATIOISOURCES

The information sources used to develop the TMDL components include data used to determine
impairments Gection 5.4.2, in addition to data obtained during the TMDL development pssc The
RFGF O2ffSOGSK oe 59v gl a
Ay GKS braGA2ylFEf 2F0SNIvdzr f AGe az2yAld2NAY3
https://www.watergualitydata.us/ Flowdata and information used for impairment determination,
source assessment, and TMDL development consisted of:

1 Water biological and streamflow data collected by DEQ

1 Streamflow data collected by the USGS

1 Grazing management plans developed by the Bureau of Land Management (BLM) and the U.S.
Forest Service (USFS)

Aerial imagery and Geographic Information System (@it®)and analysis

Literature reviews

=a =4
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5. 4WATERQUALITYTARGETS

Water quality targets are numeric indicators used to evaluate attainment of water quality standards,
and are discussed fBection 4.1 This section presents. colwater quality targets, andompares those
target values to recently collectdsl. coldata.

5.4.1E. coliTarget Values and Assessment Methodology

5.4.1.1 E. coli Target Values
The Montana instream numeric water quality standardsEorcoliare adopted as th&. colitarget for

streams in the Musselshell TMDL Project Area. Each use classification has aEpealiitandard. Use
classification of the impaired waterbodies in the Musselshell TMDL Project Area inelyd2Band €

3 classificationsTable 51). The water qudlly standards foE. colthat are applicable to these

classifications are defined by Administrative Rules of Montana (ARM) 17.30.623, 624, and 629 and
identified inTable 52 below. TheE. colitargets are seasonal and based on bacterial colony growdsrat
(e.g., colonies multiply and grow faster in warmer temperatures), thus creating a more stringent target
for the summer period (April 1 through October 31) than the winter period (November 1 through March
31). Because the numeric values within the wajeality standard and the TMDL target values are

Sljdzl £ =
document.

Table 52. E. coliTargets for BL, B2, and C3 Classified Waterbodies in the Musselshell TMDL

GKS GSNY

Gadl yRINRE

FYR il NBSGE

NB dza SR

Project Area
Applicable Target . : Allowable Exceedance| Dataset
Period Concentration | Analysis Type Frequenc Requirement
(cfuy100mL) quency q
Geometric
Summer 126 mean Not to be exceeded Minimum of five
(April 1g — samples obtained
<109 .
October 31) 252 Isr;dr;]\/;ljgsl al}g\/@zxceedance ratg during separat@4-
= p- hour periods
Winter 630 cometric Not to be exceeded | during any
(November & mean consecutive 3@lay
— 0 :
March 31) 1,260 Individual <10% exceedance rate period
samples allowed

IColonyforming units

5.4.1.2 E. coli Assessment Methodology
Each waterbody assessed is compared to target values based on the abovesstetdidirgets Table

5-2) using the impairment assessment criteria as stated in the Administrative Rules of Montana: ARM
17.30.620(2) and ARM 17.30.602(11). Eheolstandard is based on a minimum of five samples

obtained during separate 2dour periods during any consecuti@e-day period that are analyzed by the
most probable number (MPN) or equivalent membrane filter method. The geometric mean number of
colimay not exceed 126 cfu/100mL and 10% of the total samples may not exceed 252 cfu/100mL during
any 30day period fran April 1 through October 31. From November 1 through March 31, the geometric
mean number oE. colmay not exceed 630 cfu/100mL and 10% of the samples may not exceed 1,260
cfu/100mL during any 3@ay period (DEQ 2020b). A geometric mean is the valuerdatdy taking the
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nth root of the product of the measured values, where n equals the number of samples collected.
Values below the detection limit were set to a value equal to the detection limit. If a waterbody does
not meet the abovementioned targetsthen it is deemed to be impaired I&. coland identified as such
Ay a2yildlylQa 2FGSN)vdzZfAde LyYyGSaINIGSR wSLR2 NI P

Water quality data in the Musselshell watershed was collected in 2015 and 2016, assessed in 2017 and
included in the 2018 Integrated RepoiiRfl In 2017 DEQ had no offi&alcolassessment method.

Since therDEQ has developed and published the Escherichia coli (E. coli) Assessment Method for State
Waters (DEQ 2020b). This document discusses impairment determinations that were made prior to
publication of this methodology. That being said, there are inctersiges in how data was assessed

when compared to the 2020 assessment method. For example, in some instances minimum sample
numbers needed in the 2020 assessment method were not met, in other instances data was not pooled
consistent with the assessment thed. Impairment determinations discusseddaction 5.4.2nake

note of some of these inconsistencies.

5.4.2 Existing Conditions and Comparison to Targets

DEQ evaluated attainment &. colwater quality targets for all impaired waterbodies by compgri
existing water quality conditions with the water quality targets presente@idhle 52 and applied the
assessment methodology described abov&attion 5.4.1.2The following subsections provide a
summary of the existing. colimpairments along witta comparison of existing data with targets, using
the assessment methodology. TMDL development determinations depend on results of the data
evaluation, and these updated impairment determinations are found in the Montana Department of
Environmental Quakt 2020 Water Quality Integrated RepdREQ 2020a)rhe waterbodies discussed in
the following sections are in order from an upstream to downstreanenrd

5.4.2.1 North Fork of the Musselshell River

A total of twoE. colsamples were collected by DEQ from one monitoring location along the North Fork

of the Musselshell River in the summer of 20E6coliconcentrations ranged from 98.3 cfu/100 mL to

325.5 cfu/100mL. As discussedSection 5.4.1.2theE. colstandard is based on a minimum of five

samples obtained during separate-Bdur periods during any consecutive-8ay period. Given that

only two samples were collected, there was insufficientadat calculate a geometric mean for this site
(Table 53). That being said, one single sample being greater that 252 cfuAlGQirpasses the 10%
exceedance rate. Do to this exceedance rate, the North Fork of the Musselshell River was determined to
be impared byE. coland a TMDL will be developed.

Table 53. North Fork Musselshell Rivét. coliData and Target Comparison Summary

Target Exceedancés
Sample E. coliResult | Geometric 10% of the
Station ID | Collection | Value Mean Geometric samples > g::rsrim:&t) i
Date (cfu/100mL) | (cfu/100mL) | Mean >126 | .,
cfu/a00mL?|
cfu/200mL?
7/26/2016 | 98.3 Insufficient | Insufficient | YES ,
M2AMSNFO8 7 2812016 | 3255 data® data® (1/2 = 50%) | MPaired

IColony forming units
AWater quality targets presented are for the summer period (April 1 through October 31)
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3Site M24MSNFO06 only had two samples, which was not enough to calculatesémede geometric
mean for that site

4Assessment based on 2018 impairment determination

Bolded resllts indicate target exceeded

5.4.2.2 American Fork

A total of twoE. colisamples were collected by DEQ from one monitoring location along the American
Fork in the summer of 201&. coliconcentrations ranged from 203.5 cfu/100 mL to 613.1 cfu/100m
Asdiscussed irvection 5.4.1.2the E. colistandard is based on a minimum of five samples obtained
during separate 24hour periods during any consecutive-88y period. As only 2 samples were
collected, there was insufficient data to calculate a geometan for this waterbodyTable 54). That
being said, one single sample being greater that 252 cfu/106urpasses the 10% exceedance rate.
Due to this exceedance rate, the American Fork was determined to be impaitdcbyiand a TMDL

will be developd.

Table 54. American ForlE. coliData and Target Comparison Summary

Target Exceedancés
Sample E. coliResult | Geometric . 10% of the
Station ID Collection | Value Mean Geometric samples > g::rs;ngé o
Date (cfu/200mL) | (cfu/100mL) Mefm>126 259
?
cfu/200mL? ofut/100mL?
M24AMERFO0] 7/26/2016 | 613.1 Insufficient | Insufficient | YES | ired
7128/2016 | 203.5 data’ data® (1/2 = 50%) | 'MPalre

IColony forming units

ANater quality targets presented are for the summer period (Apttirbugh October 31)

Site M24AMERFO1 only had two samples, which was not enough to calculatsdh&pte geometric
mean

‘Assessment based on 2018 impairment determination

Bolded results indicate target exceeded

5.4.2.3 Upper Musselshell River (MT40A0010P

A total of 19E. colsamples were collected by DEQ from four monitoring locations along the Upper
Musselshell River in the summers of 2015 and 2&L@oliconcentration values ranged from 7.4
cfu/100 mL to 488.4 cfu/100m TheE. colistandard is based on a minimum of five samples collected
during separate 24hour periods during a consecutive-8@y period. As such, the data collected during
the 30-day period in 2015 cannot be compared to the data collected during th#a$(eriod ir2016.

Four samples from the 2015 time period (26.7%) surpassed the exceedance rate of 10% of the samples
being greater than 252 cfu/100mIL4ble 55). The geometric mean of samples collected during this

same time period exceeded the target of 126 cfu/t@0 Samples collected during the 2016 time period

did not meet the minimum sample size to be compared to the geometric mean target and no samples
exceeded the 252 cfu/100 mL target. Due to the exceedances of the geometric mean and 10% of
samples being greéer than the 252 cfu/100rhtargets (when assessed against the 2015 data) the Upper
Musselshell River (assessment unit MT40A001_010) was determined to be impakedddgnd a

TMDL will be developed.
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Table 55. Upper Musselshell River (MT40A001_0H))coliData and Target Comparison Summary

Target Exceedancés

E. coli ,
Geometric
Sample | Result 10% of the | Assessment

i ; Mean . men
Station ID Collection | Value Geometric Determinatio
Date (cfu/100 (cfu'/100m | Mean > 126 Zgrznples ar

L) 1
mL) SULO0ML 1 ofii100mL
' ?

7/13/2015 | 62
7/14/2015 | 410.6
M24MUSSR10| 7/15/2015 | 488.4
7/20/2015 | 98.5
7/21/2015 | 185
7/13/2015 | 76.8
7/14/2015 | 129.6 YES
M24MUSSRO03| 7/15/2015 | 127.4 148.7 YES (4/15
7/20/2015 | 238.2 =26.7%)
7/21/2015 | 387.3 Impaired
7/13/2015 | 46.5
7/14/2015 | 98.3
M24MUSSROQ09| 7/15/2015 | 225.4
7/20/2015 | 46
7/21/2015 | 307.6
7126/2016 | 7.4
7/28/2016 | 15.5 Insufficient | Insufficient | NO
7/26/2016 | 43.7 data® data® (0/4 = 0%)
7/28/2016 | 95.9
IColony forming units

ANater quality targets presented are for the summer period (April 1 through October 31)
3Site M24MUSSR09 and M24MUSSR10 only had two samples indag 8the period (7/26/2016
7/28/2016), which was not enough to calculate thed&@mple geometric mean

4Assessment based on 2018 impairment determination
Bolded results indicate target exceeded

M24MUSSRO09

M24MUSSR10

5.4.2.4 Middle Musselshell River (MT40A001_020)

A total of 25E. colsamples were collected by DEQ along the Middle Musselshell River in the summers
of 2015 and 201€&. coliconcentrations ranged from 10.6 cfu/100 mL to 344.8 cfu/100 mL ET loeli
standard is based on a minimum of five samples collected during separdiel4periods during a
consecutive 3@lay period. As such, the data collected during thed@§ period in 2015 (8/10/2015
8/18/2015) cannot be compared to the data collected during 30eday periods in 2016 (7/26/2016
7/28/2016, 7/26/2016¢ 9/27/2016, and 9/27/201&;, 9/29/2016).

The geometric mean of samples collected during the 2015 time period did not exceed the target of 126
cfu/100mL Two samples from this same time perid®.3%) surpassed the exceedance of 10% of the

08/13/21 FINAL 57



Musselshell E. coli TMDt Section 5.0

samples being greater than 252 cfu/100 riikalfle 56). Samples collected during the 2016 time period
did not meet the minimum sample size to be compared to the geometric mean target and no samples
exceeded te 252 cfu/100 mL target. Due to the exceedance rate of 13.3% (based on 2015 data), the
Middle Musselshell River (assessment unit MT40A001_020) is determined to be impalEeddignd a
TMDL will be developed.

Table 56. Middle Musselshell River (MT4@A1_020) E. coli Data and Target Comparison Summ:z

Target Exceedancés

E. coll Geometric
_ Samplg Result Mean Geometric 10% of the Assess_mer_lt
Station ID Collection | Value (/100 | Mean > 126 samples > | Determinatio
Date (cful/100 mL) 11/100mL. 252 n*
mL) SIS | cfua/100mL
f 2
8/10/2015 | 72.8
8/11/2015 | 18.5
M24MUSSRO04 8/12/2015 | 53.7
8/17/2015 | 69.7
8/18/2015 | 344.8
8/10/2015 | 38.1
8/11/2015 | 26.6 YES
M24MUSSRO0Y 8/12/2015 | 14.5 52.04 NO (2/15 =
8/17/2015 | 33.6 13.3%)

8/18/2015 | 248.1
8/10/2015 | 21.1
8/11/2015 | 10.8
M24MUSSRO0€ 8/12/2015 | 46.8 Impaired
8/17/2015 | 88.8
8/18/2015 | 275.5
7/26/2016 | 10.6
7/28/2016 | 24.2
7/26/2016 | 18.7
7/28/2016 | 20.2
7/26/2016 | 15.2 Insufficient| Insufficient | NO
7/28/2016 | 25.7 data® data® (0/10 = 0%)
7/26/2016 | 11.6
9/27/2016 | 13.4
9/27/2016 | 14.4
9/29/2016 | 35
!Colony forming units

ANVater quality targets presented are for the summer period (April 1 through October 31)

Sites M24MUSSR06, M24MUSSR04, M24MUSSRO05 and M24MUSSRO08 only had two samples in each 30
day time period (7/26/20167/28/2016, 7/26/2016¢ 9/27/2016, and 9/27/2016; 9/29/2016), which

was not enough to calculate thesample geometric mean

M24MUSSRO

M24MUSSRO04

M24MUSSROS

M24MUSSRO

M24MUSSRO
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4Assessment based on 2018 impairment determination

Bolded results indicate target exceeded

5.4.2.5 Fish Creek

A total of fourE. colsamples were collected by DEQ from one monitoring station along Fish Creek in the
summer of 2016E. coliconcentrations ranged from 13.0 cfu/100 mL to 1,413.6 cfu/100mL. As discussed

in Section 5.4.1.2the E. colstandard is based on a minimum of fisemples obtained during separate
24-hour periods, during any consecutive-8ay period. Fish Creek was sampled in two separatéa30
periods (July 2016 and September 2016). Only two samples were collected in ede} (3€iod
(7/126/2016-7/28/2016 and 927/2016¢ 9/29/2016). In both 3@ay time periods there was insufficient
data to calculate a geometric mean for this waterbod@gtfle 57). One sample (50%) from the July 2016
timeframe and two samples (100%) from the September time frame surpassed thedaxce of 10%
of samples being greater than 252 cfu/100 mL. Due to the exceedance rates of 50% and 100%, Fish
Creek was determined to be impaired Bycoland a TMDL will be developed.

Table 57. Fish Creek. coliData and Target Comparison Summary

Target Exceedancés
Sample E. coliResult | Geometric _ 10% of the
Station ID Collection | Value Mean Geometric samples > g::rs;ngé o
Date (cfu/200mL) | (cfu/100mL) Mefm >126 | 50,
7
cfu/100mL"~ ofut/100mL?
7/26/2016 | 13 Insufficient | Insufficient | YES
. data® data® 1/2 = 50%
M24FISHCO 7/28/2016 | 1,413.6 — — ( ) Impaired
9/27/2016 | 461.1 Insufficient | Insufficient | YES
9/29/2016 | 1,119.9 data® data® (2/2 = 100%)

IColony forming units

ANater quality targets presented are fthie summer period (April 1 through October 31)
3Site M24FISHCO09 only had two samples in eaata$Qime period (7/26/20167/28/2016 and
9/27/2016 ¢ 9/29/2016), which was not enough to calculate thed&@mple geometric mean
4Assessment based on 2018 impaent determination

Bolded results indicate target exceeded

5.4.2.6 Big Coulee Creek

A total of fourE. colsamples were collected by DEQ from one monitoring location along Big Coulee
Creek in the summer of 201E. coliconcentrations ranged from 248cfu/100 mL to 1,299.7

cfu/100mL As discussed faection 5.4.1.2the E. colstandard is based on a minimum of five samples
obtained during separate 2dour periods during any consecutive-88y period. Big Coulee Creek was
sampled in two separate 3@ay periods (July 2016 and September 2016). As only two samples were
collected in each 3@day period (7/26/20167/28/2016 and 9/27/201&; 9/29/2016), these data sets are
assessed separately. In both-8@y time periods there was insufficient data to calculatgeometric

mean for this waterbodyTable 58). One sample (50%) from the July 2016 timeframe and both samples
(100%) from the September time frame surpassed the exceedance of 10% of samples being greater than
252 cfu/100 mL. Due to the exceedance rat€50% and 100%, Big Coulee Creek was determined to be
impaired byE. coland a TMDL will be developed.
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Table 58. Big Coulee Credk. coliData and Target Comparison Summary

Target Exceedancés

Sample E. coliResult | Geometric _ 10% of the
Station ID Collection | Value Mean Geometric samoples S gj;s;?\:g; "
Date (cfu/100mL) | (cfu/100mL) | Mean>126 | .,
L ?
cfut/100mL"~ cful/100mL?
7/26/2016 | 1,299.7 Insufficient | Insufficient | YES
) data® data® 1/2 = 50%
M24BIGCCO;] 7/28/2016 | 248.1 — — ( ) Impaired
9/27/2016 | 488.4 Insufficient | Insufficient | YES
9/29/2016 | 488.4 data® data® (2/2 = 100%)

!Colony forming units
2AWater quality targets presented are for the summer period (April 1 through October 31)
3Site M24BIGCCO1 only had two samples in eaata$Gime period (7/26/20167/28/2016 and
9/27/2016 ¢ 9/29/2016), which was not enough to calculate the&mple geometric mean

‘Assessment based on 2018 impairment determination

Bolded results indicate targt exceeded

5.4.2.7 Half Breed Creek
A total of fourE. colisamples were collected by DEQ from two monitoring stations along Half Breed
Creek in the summer of 201E. coliconcentrations ranged from 240 cfu/100 mL to 980.4 cfu/100mL. As
discussed iisedion 5.4.1.2 theE. colstandard is based on a minimum of five samples obtained during
separate 24hour periods during any consecutive-8ay period. Half Breed Creek was sampled in two
separate 3eday periods (July 2016 and September 2016). Two samwglescollected in each 30ay

period (7/26/2016- 7/28/2016 and 9/27/2016 9/29/2016). In both 3@ay time periods there was
insufficient data to calculate a geometric mean for this waterbdthb(e 59). Two samples collected in

the same 3@day period (726/2016 and 7/28/2016) surpassed the exceedance of 10% of samples being
greater than 252 cfu/100 mL. Due to the total sample exceedance rate of 100% Half Breed Creek was
determined to be impaired b. coland a TMDL will be developed.

Table 59. Half Beed Creekk. coliData and Target Comparison Summary

Target Exceedancés

Sample E. coliResult | Geometric _ 10% of the
Station ID Collection | Value Mean Geometric samples > gsefgrs;?]zgg ”

Date (cfu/100mL) | (cfu/100mL) | Mean >126 | ,,

cfu/100mL?| "
cful/100mL?

M24HLFBCO] 7/26/2016 | 980.4 Insufficient Insufficient | YES

7/28/2016 | 461.1 data® data’ (2/2 = 100%) imoaired
M24HLFBCO] 9/27/2016 | 240 Insufficient | Insufficient | NO paire

9/29/2016 | 218.7 data® data® (0/2 = 0%)

!Colony forming units
ANVater quality targets presented are for the summer period (April 1 through October 31)

3Sites M24HLFBCO02 and M24HLFBCO3 reported one sample in edahtBe period (7/26/2016
7/28/2016 and 9/27/20160/29/2016), which was not enoughb calculate the Ssample geometric
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4Assessment based on 2018 impairment determination
Bolded results indicate target exceeded

5.4.2.8 South Fork McDonald Creek
A total of twoE. colisamples were collected by DEQ from two separate monitoring statilomg dahe
South Fork of McDonald Creek in the summer of 2&L&oliconcentrations were 160.7 cfu/100 mL and
307.6 cfu/100mL. As discussed3action 5.4.1.2theE. colstandard is based on a minimum of five
samples obtained during separate-Bdur periods during any consecutive-88y period. The South

Fork of McDonald Creek was sampled once at each monitoring stations. As only two samples were
collected for the entiravaterbody, there was insufficient data to calculate a geometric m&ablé 5

10). One sample (50%) surpassed the exceedance of 10% of samples being greater than 252 cfu/100 mL.

Due to the total sample exceedance target at 50%, the South Fork of McDoraldwzas determined
to be impaired byE. coliand a TMDL will be developed.

Table 510. South Fork McDonald Creé&k coliData and Target Comparison Summary

Target Exceedancés
Sample E. coliResult | Geometric . 10% of the
Station ID Collection | Value Mean Geometric samples > g::rs;ngé o
Date (cfu/200mL) | (cfu/100mL) Melan >126 1 5,
?
CRUT100ML? o w1 00mL?
M26MCSFCO| 9/28/2016 | 160.7 Insufficient | Insufficient | YES Impaired
M26MCSFCO0] 9/28/2016 | 307.6 data® data® (1/2 = 50%) P

IColony forming units

ANater quality targets presented are for the summer period (April 1 through October 31)

3Site M26MCSFCO01 and M26MCSFCO02 only reported two samples, which was not enough to calculate
the 5-sample geometric mean

‘Assessment based on P®impairment determination

Bolded results indicate target exceeded

5.4.2.9 McDonald Creek

A total of fourE. colsamples were collected by DEQ from three separate monitoring stations along
McDonald Creek in the summer of 20E6.coliconcentrations raged from 85.7 cfu/100 mL to 770.1
cfu/100mL. As discussed$ection 5.4.1.2the E. colstandard is based on a minimum of five samples
obtained during separate 2lour periods during any consecutive-88y period. McDonald Creek was
sampled a total of for times at three separate monitoring stations. As only four samples were collected
for the entire waterbody, there was insufficient data to calculate a geometric mEabl¢ 511). The

single sample collected from monitoring station M26MCSDLCO1 (7/27y2xt@eded the target of 10%
of samples being greater than 252 cfu/100 mL. Only one sample collected from the three remaining
monitoring stations during a separate -8y time period (9/28/2016) surpassed the exceedance of 10%
of samples being greater th&b2 cfu/100 mL. Due to the exceedance rates of 100 % and 33%,
McDonald Creek was determined to be impairedshyoland a TMDL will be developed.
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Table 511. McDonald CreekE. coliData and Target Comparison Summary

Sample

E. coliResult

Geometric

Target Exceedancés

0,
Station ID Collection | Value Mean Geometric igrfpcl)é;hf gj;s;?\:g; -
Date (cfu/100mL) | (cfu/100mL) | Mean >126 | -,
cfut/100mL? ofuY100mL?
M26MCDLCO0] 7/27/2016 | 275.5 Insufficient | Insufficient | YES
data® data® (1/1 = 100%)
M26MCDLCO0Y§ 9/28/2016 | 770.1 Insufficient | Insufficient | YES Impaired
M26MCDLCO0] 9/28/2016 | 129.6 data’ data® 113 =
M26MCDLCO¢ 9/28/2016 | 85.7 33.3%)

!Colony forming units
2Water quality targetpresented are for the summer period (April 1 through October 31)
3Sites M26MCDLCO01, M26MCDLC09, and M26MCDLCO06 only reported one sample each idaach 30
time period (7/27/2016 and 9/28/2016), which was not enough to calculate tearbple geometric

mean

‘Assessment based on 2018 impairment determination
Bolded resuls indicate target exceeded

5.4.2.10 Fords Creek

OnekE. colsamples was collected by DEQ from one monitoring station along Fords Creek in the summer

of 2016. Thee. colconcentration was 1,732.9 cfu/100mL. As discusse&kition 5.4.1.2the E. coli
standard is based on a minimum of five samples obtained during separdte@4periods during any
consecutive 3@lay period. As only one sample was collected for the entire waterbody, there was
insufficient data to calculate a geometric medrable 512). The one sample collected surpassed the

exceedance of 10% of samples being greater than 252 cfu/100 mL. Due to the exceedance rate of 100%

Ford Creek was determined to be impairedehycoliand a TMDL will be developed.

Table 512. Fords Creek. coliData and Target Comparison Summary

Sample

E. coliResult

Geometric

Target Exceedancés

, 10% of the
Station ID Collection | Value Mean Geometric san:ples S nggf;mzzg ”
Date (cfu/100mL) | (cfu/200mL) Melan >126 | .,
l)
cful/200mL7 ful/100mL?
Insufficient | Insufficient | YES .
M26FORDCO| 9/28/2016 | 1,732.9 data® data® (1/1 = 100%) Impaired

!Colony forming units
ANater quality targets presented are for the summer period (April 1 through October 31)
3Site M26FORDCOL1 only reported aaenple, which was not enough to calculate thednple

geometric mean for that site

‘Assessment based on 2018 impairment determination
Bolded results indicate target exceeded
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5.4.2.11 Lower Musselshell River (MT40C003_010)
A total of eightE. colsampleswvere collected by DEQ from one monitoring station in this segment of the
Lower Musselshell River in the summers of 2015 and 2B1€oliconcentrations ranged from 22.1

cfu/100 mL to 461.1 cfu/100mL. As discusseBewtion 5.4.1.2the E. colstandardis based on a

minimum of five samples obtained during separateh@dtir periods during any consecutive-gay

period. The Lower Musselshell River was sampled a total of five times during 2015. During this time, the

geometric mean did not exceed 126 cfu/100rand 10% of samples were not greater than 252 cfu/100
mL. During 2016, three samples were collected; as such, there was insufficient data to calculate a
geometric meanTable 513). During one of the two 3@ay time periods samples were collected in

20160ne sample surpassed the exceedance of 10% of samples being greater than 252 cfu/100 mL. Due

to the exceedance rate of 100% for this sample, the Lower Musselshell River was determined to be
impaired byE. coland a TMDL will be developed.

Table 513. Lover Musselshell River (MT40C003_0H)coliData and Target Comparison Summary

Target Exceedancés
Sample E. coliResult | Geometric . 10% of the
Station ID Collection | Value Mean Geometric samples > gcseisrsnsmmee\g:) -
Date (cful/200mL) | (cfu/100mL) Mefm>126 259
?
cfu'/100mL" cfuY/100mL?
8/10/2015 | 41.4
8/11/2015 | 75.9 NO
8/12/2015 | 35.4 51.11 NO (0/5 = 0%)
8/17/2015 | 79.8
M28MUSSRO0] 8/18/2015 | 39.3 Impaired
Insufficient | Insufficient | YES
7/27/2016 | 461.1 data’ data? (1/1 = 100%)
9/27/2016 | 109.5 Insufficient | Insufficient | NO
9/29/2016 | 22.1 data® data® (0/2 = 0%)

IColony forming units
ANater quality targets presented are for the summer period (April 1 through October 31)

Site M28MUSSRO1 only reported three samples in thdaB0time period in 2016, which was not
enough to calculate the-sample geometric mean

‘Assessment based on 2018 impairment determination
Bolded results indicate target exceeded

5.5 ToTAIMAXIMUMDAILY LOADS

This section summarizes the approach used for TMDL development, and presents the TMDL, allocations,
and estimated reductions necessary to meet water quality target& faolimpaired waterbodies in the
Musselshell TMDL Project Ardable 514 shows the waterbody, assessment unit, the impairment

cause and the TMDLs developed. Loading estimates and load allocations are based on observed water
guality data and representative flow conditions and are discussed later in this section.
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Table 514.E. coliTMDLs Developed in the Musselshell TMDL Project Area

Stream Segment/Waterbody . Impairment Cause and
(Assessment Unit) Assessment Unit ID TMDL Developed
American Fork MT40A002_120 Escherichia colH. Coli
Confluence of Middle and North Forks Americ;
Fork to mouth(Musselshell River)

Big Coulee Cregk MT40A002_130 Escherichia colH. Coli
Confluence of North and South Forks Big Cou
Creek to mouth (Musselshell River)

Fish Creek MT40A002_070 Escherichia colH. Coli
Headwaters to mouttfMusselshell River)

Fords Creek MT40B002_021 Escherichia colH. Coli
East Fork Fords Creek to mouth (Box Elder

Creek)

Half Breed Creek MT40A002_090 Escherichia colH Col)
Headwaters to mouth (Musselshell River)

McDonald Creek MT40B002_010 Escherichia colH; Co)i
North and South Forks to mouth (Box Elder

Creek)

North Fork Musselshell River MT40A002_012 Escherichia colH; Co)i

Bair Reservoir to confluence with South Fork
Musselshell River

Musselshell River (Upper) MT40A001_010 Escherichia colH. Coli
North & South Fork confluence to Deadmans
Basin Diversion Canal

Musselshell River (Middle) MT40A001_020 Escherichia colH; Cb)
Deadmans Basin Supply Canal to HUC boung
near Roundup

Musselshell River (Lower) MT40C003_010 Escherichia colH. Coli
Flatwillow Creek to Fort Peck Reservoir
South Fork McDonald Creek MT40B002_070 Escherichia colH; Co)i

Headwaters to confluence with North Fork
McDonald Creek

Because streamflow varies seasondllycoliTMDLSs are not expressed as a static value, but as an
equation of the appropriate target multiplied by flow, as showiEguation 51:

Equation 51: TMDL = (X) (Y) (K)/1,000,000

TMDL= Total Maximum Daily Loadnnillion colony forming units/day (Mcfu/day)
X = E. coli water quality target in cfu/100mL

Y = streamflow in cubic feet per second (cfs)

K = conversion factor of 2.44 X' 10

Like the water quality targets, the TMDLs change seasonally between the winter season (November 1
through March 31) and the summer season (April 1 through October 31E.T¢®@iTMDLSs displayed in
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Figure 52 are based ortquation 51 and show TMDLs based the geometric mean targets (126

cfu/100 mL for the summer season and 630 cfu/100mL for the winter season). The TMDL calculation and
the resulting graphical representation of this equatidiiglure 52) assume that if the geometric mean

targets of 126 af/100 mL or 630 cfu/100mL are being met in a waterbody, the 10% exceedance target

of 252 cfu/100 mL or 1,1260 cfu/200mL will also be met.

Figure 52 also displays the relationship that the TMDL has in regard to flow; as flow increases, the
allowable load TMDL) increases. The TMDL is not expressed as a load or mass, but instead expressed as
the number of colony forming units per day due to the nature of the pollutant. This approach is
O2yaAraitsSyid ¢A0K 9t! Qa NBO2YY E/deibBmblenf watetssarid e £ Y S K
flexibility offered in 40 CFR 8130.3(i) to express TMDLSs in other appropriate)agmbased, measures.

For example, at a flow rate of 5 cfs, the applicatiofeq@iation 51 would result in aE. coliTMDL of

15,372,000 cfu/dayor the summer period and 76,860,000 cfu/day for the winter period. To convert the
examples above to Mcfu, simply divide by 1 million for values of 15.4 Mcfu for the summer period and
76.8 Mcfu for the winter period. Typicallg, colioads are expresskas million colony forming units

(Mcfu).

Example Summer and Winter E. coli TMDLs

6.00E+06

e Summer E. coli TMDL  e===\Ninter E.coli TMDL

5.00E+06

4.00E+06

3.00E+06

S 2.00E+06

E. coli Load (Mcfu/day)

1.00E+06

0.00E+00
0 50 100 150 200 250 300

Flow (cfs)

Figure 52. TMDLs foE. coliat streamflows ranging from 0 to 300 cfs

5.6 SOURCRASSESSMENT

This section provides thHe. colisource assessment, which characterizes the type and distribution of
sources contributing t&. colioading to the tributary and mainstem waterbodies in the Musselshell
TMDL Project Area, and establishes the approach used to develop the TMDL and adoadjwerific
source categories.

Source characterization and assessment to determine the major sources in eactzotahienpaired
waterbodies was conducted by using monitoring data collected from the Musselshell TMDL Project Area
from 2015 to 2016 fie most recenk. colidata available). These data were collected to 1) evaluate
attainment of water quality targets, 2) assess contributions fi&ntcolisources, and 3) provide rationale

for specific TMDL allocations. colwater quality data used toanduct these analyses are presented in
Section 5.4.2and are publicly available dittps://www.waterqualitydata.us/ Additional sources of
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information include aerial photagphs, geographic information system (GIS) analysis, field work, and
literature reviews.

E. colpollution in the Musselshell TMDL Project Area is coming from three source types: 1) natural
sources derived from wildlife excrement, 2) hum@aused nonpoinsources dispersed across the
landscape (e.g., agriculture), and 3) huntaused point sources (permitted discharges). These sources
may include a variety of discrete and diffuse pollutant inputs that have differing pathways to a
waterbody.

5.6.1 Descption of E. coli Sources

5.6.1.1 Natural Background

TMDL development is dependent on a allocation of a portion oftheolioad to natural sources.

Natural sources k. colare primarily from wildlife excrement, from species that utilize ripariad an
stream corridors. During the development of the MusselsBelioliTMDLSE. coldata were collected at
sampling sites throughout the watershed, none of these sampling sites were identifieccal
WNBEFSNBYOSQ aAridsSa F2NJ 0KS LIzN1I2 3ESchli AR thesdjsitels gfdi A T & A y 3
y2i 02y aAi RS N&dkrepredeBiatid N gtu@ebcbriditions needed to be selected from other
watersheds. Those waterbodies that were selected to represent background water quality and were
sampled and assessed during the same efforts that identified the impaired watetssisl irSection
5.4.2 These waterbodies were found to not be impairedEorcoli The waterbodies ifable 515were
selected based the lack of point source€otol(MPDES permitted sites), on their relatively central
location within the watershe@nd the relative abundance of data for each of the sampling sitesEThe
coliresults reported irirable 515 are appropriate for use as natural background concentrations when
compared with natural backgrourigl. coliconcentrations found in other watersks in Montana. For
example E. coldata collected on the Smith, Gain and Beaverhead Rivers reported geometric means
of 33.6 cfu, 28 cfu and 35.3 cfu respectively. For purposes of estimating natural background
concentrations for TMDL development aaslsociated load allocations, the median value of 37
cfu/100mL is usedSection 5.7.

Table 515. Water Quality Data used for Natural BackgrouBdcoliConcentration

Waterbody Station ID Sample Collection Date Results (CFU/100mL)
Careless Creek BKKO034 7/26/2016 17.1
Careless Creek BKKO034 7/28/2016 48.1
Careless Creek BKKO034 9/27/2016 38.8
Careless Creek BKKO034 9/29/2016 151.5
Painted Robe Creek | M24PTRBCO02 7/26/2016 19.9
Painted Robe Creek | M24PTRBCO02 7/28/2016 11
Painted Robe Creek | M24PTRBCO02 9/27/2016 4.1
Painted Robe Creek | M24PTRBCO02 9/29/2016 2
Flatwillow Creek M27FLTWCO1 7127/2016 36.9
Flatwillow Creek M27FLTWCO1 9/27/2016 101.2
Flatwillow Creek M27FLTWCO1 9/29/2016 33.2
Flatwillow Creek M27FLTWCO02 9/28/2016 127.4
Flatwillow Creek M27FLTWCO05 9/28/2016 101.7
Median=36.9

*All data was collected by DEQ during the 2208 6 field seasons
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5.6.1.2 Human Caused Nonpoint Sources

A significant portion oE. colinputs to the impaired waterbodies of the Musselshell watershed come
from nonpoint sources (i.e., diffuse sources that cannot easily be pinpointed). Human caused nonpoint
sources oE. colin the Musselshell watershed consist primarily of agriculturesipa, rangeland, and
manure applied on cropland), and those other sources that are human caused (subsurface wastewater
disposal, domestic pets, recreation, eté&jgure 214 show types of land use including areas of cropland,
pasture, and other potentiadources. Livestock grazing on private rangeland occurs throughout the
watershed but is not specifically identified in these figures.

Agriculture

The transport oE. colfrom agricultural land to surface water can happen where there is grazing of
riparian areas by livestock. The proximity of deposited excrement to nearby surface waters provides an
efficient transport route. Excrement deposited in and near a waterbody, and through the field
application of manure on crops, can cause travel to surface waepverland runoff and irrigation

return flows. The following subsections describe the most prominent land use practices that present
these conditions.

Livestock Grazing

Livestock grazing in the Musselshell watershed occurs on both large tracts oé@mndpublic

rangeland and pastureland. Livestock are typically allowed to roam and graze in areas along the valley
bottoms during the summer months. Rangeland is typically grazed during the summer months (June
October). Pastures are typically managedtay production during the summer and for grazing during

the fall and spring. Hay pastures are typically thickly vegetated in the summer and less so in the fall
through spring. During the winter grazing period (October through May), trampling and wintlinfee
further reduces biomass when it is already low. Livestock manure deposition occurs in higher quantities
on pasture ground from October through May because of higher cattle density than that found on range
and forested areas. Rangeland differs fromtpessin that rangeland has much less biomass. However,
grazing impacts do factor in and manure deposition can result in signiticamaiicontribution to

surface water via riparian grazing.

Private land grazing occurs throughout the watershed, andeaswhere livestock have direct access to
the stream, they can be significant source€otoli If not managed properly, manure from livestock
corrals can runoff into surface water. In addition to private land grazing, there are public land grazing
allotments throughout the watershed. The Musselshell watershed is approximately 6 million acres in
size, and 2.2 million acres of the watershed is in federal grazing allotments. Both the Bureau of Land
Management (BLM) and the U.S. Forest Service (USFS) imgnaizing allotments in sub basins
throughout the Musselshell watershed. There are approximately 67 USFS grazing allotments in the
Musselshell watershed accounting for approximately 242,000 acres. Most of these allotments occur in
the headwaters or uppehnalf of the watershed. The BLM has just over 800 grazing allotments in the
watershed accounting for approximately 2 million acres of grazed land. The vast majority of these occur
in the lower half of the watershed.

Irrigated and Dryland Cropping

Croplandn the Musselshell watershed is primarily irrigated hay and pastureland (grass and alfalfa), with
some irrigated small grains production (U.S. Department of Agriculture, National Agricultural Statistics
Service 2019). Manure applied to cropland can beuace ofE. colio surface water if it is not

incorporated into the soil correctly (in a timely manner) and applied at agronomic rates. When properly
applied, manure can provide an excellent source of fertilizer for crops, but improper application can
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leave excess manure on the soil surface, which makes it susceptible to being transpoitéd v

overland runoff from precipitation or irrigation. Prior to field application, manure must be properly
stored in areas where the risk for surface and grounwaontamination is low. Improper manure

storage in areas with a high water table or areas adjacent to surface water pose the greatest risk for off
site E. coltransport. The extent of manure application on cropland in the Musselshell watershed is
unknown, but likely minimal in comparison to the application of commercial fertilizers.

Failing or Malfunctioning Septic Systems

Additional sources with the potential to contribuke colioads to surface waters include residential

septic systems, aging and failing septic systems, improperly designed or maintained systems, and faulty
residential service connections. Properly located, designed, installed, and maintained, these systems
poseno significant loading threat to surface waters. As such loading from properly functioning systems
will not be considered a potential sourcebf coli However, improperly installed systems,

unmaintained systems, and failing systems have the potentiebidribute E. colioads where they are

in close proximity (100 feet) to surface waters.

Failing or malfunctioning septic systems include individual wastewater systems that are not providing
adequate treatment of bacterial contaminants before they reaakface waters. To consider a failing

septic system as a source, it would need to produce an effluent stream capable of reaching a waterbody
in order to provide a significai. colioad. For this to occur, a septic system would need to be in close
proximity to the waterbody to receive overland flow from the failing system. Typically failing systems
exhibit evidence of failure by surface ponding or routing of effluent, and these symptoms are easily
identifiable by the owner of the system in most circumstas. Because a failing or malfunctioning

septic system is easily identifiable by the owner, repairs are likely done in a timely manner, limiting the
risk ofE. colicontamination to nearby surface or groundwater.

Septic systems in the Musselshell watedlare at very low densities, but high densities adjacent to
impaired waterbodies are seen around the towns of Checkerboard, Harlowton, and WiRigettgs 5

6, 5-8, and5-14, respectively). While no information is available regarding failing septicragstethe
Musselshell watershed, the number of failing septic systems is likely very low and is not expected to be a
significant contributor oE. coli

Domestic Pets and Recreational Use

Domestic pets such as dogs and recreational livestock are corimaweas in the Musselshell

watershed and have the potential to contribule coli lt is likely a safe assumption that contributions
from pets and recreational livestock within the residential area and areas used for recreation are
insignificant becausthe number of pets and recreational livestock is low when compared to the
number of cattle, the largest contributing sourcestofcoli Given the lower number of pets and
recreational livestock and the resulting lower volume of excrement this sourcé expected to be a
significant contributor oE. colio the Musselshell or its tributaries. Nonetheless, steps should be taken
to minimize contributions of E. coli to surface waters from domestic pets.

Resuspension oE. colin substrate sediments asresult of recreational usage or general disturbance
(fishing, swimming, stream crossing, domestic pets, etc.) may contribute to insEeaolloads during
the summer recreation season. A study conducted in Oak Creek, Arizona found that water quality
violations occurred when sediments were found to have high levels of fecal coliform (Cabrill et al.,
1999). The largest potential contributor Bf colin this category includes recreational stock, which may
be maintained by individuals and businessesitetnnformation regarding the specific contribution
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from recreational activities in the Musselshell watershed is available. However, this source is not
expected to be a significant contributor Bf colto the Musselshell and its tributaries.

5.6.1.3 Pint Source Discharges
All point sources of wastewater discharge are required to obtain and comply with Montana Pollutant
Discharge Elimination System (MPDES) permits. If a TMDL has been developed for a waterbody,
appropriate wasteload allocations (WLAs)H we incorporated into the MPDES permits discharging to
that waterbody.

Montana Pollutant Discharge Elimination System (MDPES) Permitted Facilities

There are approximately 26 MPDE&mitted discharges that release wastewaterBocoli impaired
waterbodies in the Musselshell TMDL Project Aréeoflthese permits do not have waste streams that
are expected to contaiit. coli.Examples of permittedites such as these are stormwater construction
discharges or discharges associated with oil and gas development, etc. The reb@jréngits are

from a combination of effective or administratively continued general and individual MPDES permits
that canbe considered point sources and have waste streams capable of dischargoigTable 516
shows those permitted sites that have the potential to contribEteoli and the impaired waters to
which they have the potential to contribute.

Table 516. MFDES Permitted Facilities with E. coli Loading Potential

Permit Permittee Permitted Activity Receiving Water

Number

MT0020354 | City of Harlowton Sewerage Systems Musselshell River (Upper)

MT0020451 | Town of Ryegate Sewerage Systems Musselshell RivgiMiddle)

via Unnamed Slough

MTO0030309 | Town of Grass Range | Sewage Systems South Fork McDonald Creg

MTGO010150| Duncan Ranch Colony | Concentrated Animal Feeding| Musselshell River (Upper)
Operations

MTGO010156| Golden Valley Colony | Concentrated Animdfeeding | Fish Creek via unnamed
Operation tributary

MTG010242| Springwater Colony Concentrated Animal Feeding| Musselshell River via
Operation unnamed tributary

MTG010231| Swanz Ranch Concentrated Animal Feeding| Little Careless Creek
Operation

MTG010244| Martinsdale Colony Inc.| Concentrated Animal Feeding| Musselshell River via
Operation unnamed tributary

MTG580013| Town of Lavina Lagoon (Batch) Musselshell River (Middle)

MTG580041| Town of Winnett Lagoon (Batch) McDonald Creek

The discharges from those MPDES permitted facilities that are contribtitoudi loads, the potential
loading impacts, and how WLAs are applied to each of these facilities is discussed in 8etztibim 5.7

5.6.2 North Fork of the Musselshell RivEource Assessment

E. colinputs to the North Fork of the Musselshell River come from a number of nonpoint sources. The

primary sources dE. coliare limited to those that occur naturally and those that are hurcansed
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(agricultural, and to a limited dgee wastewater from domestic wastewater). There are no permitted
point sources in the North Fork of the Musselshell watershed.

The North Fork of the Musselshell River occurs in the headwaters of the MusselshelFHmagia §1).

Land use in the watehed is approximately 92% forested, 5% irrigated land, 1%imigated hay land

and 2% summer fallow. Throughout Montana these land use types are commonly utilized for grazing.
Grazing land use in the North Fork of the Musselshell is a mix of publicremdgyallotments and
privately-owned lands with grazing operationSigure 53). The U.S. Forest Service (USFS) has
approximately 81,400 acres of land in federally managed grazing allotments and the Bureau of Land
Management (BLM) has approximately 1,@&0es. Cropland in the North Fork of the Musselshell
watershed is widespread and consists primarily of dryland small grains production (specifically wheat
and barley), irrigated and dryland hay and pastureland (grass and alfalfa) (U.S. Department of
Agricdture, National Agricultural Statistics Service 2019).

Another potential source dE. colioading to the North Fork of the Musselshell is the community of
Checkerboard adjacent to Story Creek (a tributary to the North Fork of the Musselshell). Thisriymmu
was plated as a subdivision prior to the Montana Sanitation Act. Therefore, there has been no
subdivision review of the domestic wastewater treatment systems currently servicing this community.
This means that there was no review and approval of tfstesns that were installed, and very limited
reporting requirements for the owners of these systems. As there is no review, approval, and required
compliance, there is no way for DEQ to know if these systems are potential soukeesotif

To considern septic system as a source, it would need to be failing, and produce an effluent stream
capable of reaching a nearby surface water. For this to occur, a septic system would need to be in close
enough proximity to a surface water to receive overland floont the failing system. Approximately 7

of the 40 identified septic systems in Checkerboard are within 100 feet of Story Creek, which is a
conservative estimate of distance that a effluent stream could (without infiltrating into surface soils or
becoming duted by other means) be expected to persist and reach Story Creek. A somewhat
conservative rate of failure for septic systems is fror200 (USEPA, 2002). Therefore, it could be
assumed that of the 7 septic systems within 100 feet, only 1 or 2 of thestems might be failing and

have the capability of contributing & colioad. That being said, the likely contributing load from

failing septic systems in Checkerboard is low. There were no other septic systems within 100 feet of the
North Fork of theMusselshell identified as potential sourceskofcoliFigure 53 shows the dominate

sources oE. colin the watershed and their proximity to the North Fork of the Musselshell.

The North Fork of the Musselshell was sampled twice at the same locatRAMBINF06) on June 26

and June 28, 2016. As there was only one monitoring location, it is difficult to distinguish those sources
in the watershed that might be contributing sourcestofcoli The sources identified above are the likely
sources causing. oli exceedances in the watershdd. colioad allocations in the watershed are

limited to those that are naturally occurring, and those that are human caused. Specific load allocations
for the North Fork of the Musselshell are discussed in det&kiton 5.8.1
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Figure 53. Water Quality Monitoring Site and E. coli Sources in the N.F Musselshell River Watershed

5.6.3 American Fork Source Assessment

E. colinputs to the American Fork are similartteose in the North Fork of the Musselshell River (i.e.,
nonpoint sources). The primary sourcedofcolare limited to those that occur naturally and those
associated with agricultural sources. There are no permitted point sources in the American Fork
watershed.

The American Fork occurs in the headwaters of the Musselshell waterBlgale 51). Land use in the
watershed is approximately 16.5% irrigated land, 16%-indgated hay land, and 12% summer fallow.
Approximately 55% of the watershed is feted. Throughout Montana these land use types are

commonly utilized for grazing, cattle production and the agricultural practices that support cattle
operations. This is also the case in the American Fork watershed. Grazing land use in the American Fork
isa mix of public land grazing allotments and privai@yned lands with grazing operationsSigure 54).

The USFS has approximately 21,000 acres of land in federally managed grazing allotments and the BLM
has approximately 75 acres. Cropland in the Amerkark watershed widespread and consists primarily

of irrigated and dryland hay and pastureland (grass/pasture, alfalfa and other hay), and to a limited
degree, dryland small grains production (specifically wheat and barley) (U.S. Department of Agriculture
National Agricultural Statistics Service 2019). While there are septic systems in the American Fork
watershed, they are few in number and fairly wdiBpersed As such, they are nabnsidereda
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significant source dE. colloading. Therefore, the most prolific sourcesofcolioading are agricultural
nonpoint sources such as cattle grazing and land application of manure etc.

The American Fork was sampled twice at the same location (M24AMERFO01) on June 26 and June 28,
2016. As there was only one monitoring location is difficult to distinguish sources in the watershed that
might be contributing sources &. coli That being said, the sources identified above are the likely
sources causing. coliexceedances in the watshned.E. colioad allocations in the watershed are

limited to those that are naturally occurring, and those that are human caused. Specific load allocations
for the North Fork of the Musselshell are discussed in det&kiction 5.8.2
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Figure 54. Water Quality Monitoring Site and E. coli Sources in the American Fork Watershed

5.6.4 Upper Musselshell River MT40A001_010 Source Assessment

The Upper Musselshell River includes the full headwaters of the Musselshell River watershed. The
impaired sectiorof the Upper Musselshell River occurs from the confluence of the North and South Fork
to the irrigation diversion for Deadmans Badin.colinputs to the Upper Musselshell River (assessment
unit MT40A001_010) consist of point and nonpoint sources asasdtiads form other impaired waters
(North Fork of the Musselshell River and American Fork). The nonpoint souteesatiire those that

occur naturally and those associated with agricultural sources. The point sour€esalin the

watershed inclde contributions from municipal wastewater and agricultural point sources.

Land use in the watershed is approximately 10.5% irrigated land, 5%rigated hay land, and 14.5%
summer fallow. Approximately 70% of the watershed is forested. Throughoutdviarthese land use
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types are commonly utilized for grazing, cattle production and the agricultural practices that support
cattle operations. Grazing land use in the Upper Musselshell is a mix of public land grazing allotments
and privatelyowned lands wit grazing operationd={gure 55). The USFS has approximately 191,630
acres of land in federally managed grazing allotments and the BLM has approximately 16,090 acres.
Cropland in the Upper Musselshell watershed is widespread and consists primarilgatédarand

dryland hay and pastureland (grass/pasture, alfalfa and other hay), and to a limited degree, dryland
small grains production (specifically wheat and barley) (U.S. Department of Agriculture, National
Agricultural Statistics Service 2019).

Septicsystems in the Upper Musselshell River watershed are not prolific but are worth discussing. The
highest number of septic systems is in and around the town of Harlowton, which is also served by a
municipal wastewater treatment plant. As discussed earbaty failing septic systems in close proximity

to a surface water can be considered a potential sourcds eblpollution. Only about 5 of the
approximately 850 identified septic systems are within 100 feet of the Musselshell River, with one
hundred fed being a conservative estimate of distance an effluent stream could (without infiltrating

into surface soils or becoming diluted by other means) be expected to persist and reach the Musselshell
River. A somewhat conservative rate of failure for septitesys is from 1e20% (USEPA, 2002).

Therefore, it could be assumed that of the 5 septic systems within 100 feet, only 1 or 2 of these systems
might be failing and have the capability of contributingiarcolioad. That being said, the likely
contributingload from failing septic systems is low.

Both the North Fork of the Musselshell and the American ForlEao®limpaired tributaries that have
the potential to contribute &.coliload to the Upper Musselshell River. As such, a loading evaluation
was erformed for both the North Fork of the Musselshell and the American Eorkolioads were
calculated from recent (2016) water quality data using the measured concentratiois ¢otiand a
representative flow. As flow data were not collekttring E.colisampling efforts, flow data from nutrient
sampling that took place on both the North Fork of the Musselshell and the American Fork was used
(Appendix A. While flow data associated with nutrient sampling were not collected on the same day as
E. colsamples, they were collected within a few daysofcolidata, providing a representative flow.
Loads for the North Fork of the Musselshell and the American Fork are calculated as the pratuct of
coli, flow, and a conversion factoFable 517 shows thetributary E. colioading to the Musselshell

River.

Table 517. Tributary E. coliloading to the Upper Musselshell River

E. coli E. coli Flow Data
Contributing Sample ' . . Flow | Conversion| E. coliLoad
Waterbod Collection Concentration) Collection (cfs) Factor (Mcfu/day)
y Date (cfu/100 mL) | Date y
N. E. Musselshel 7/26/2016 | 98.3 7/23/2016 | 3.55 > 44 410 8,514
; A4 x
River 7/28/2016 3255 8/1/2016 | 2.56 20,300
Average Load 14,407
. 7/26/2016 613.1 7/23/2016 | 4.86 72,691
American Fork 1= 282016 | 203.5 822006 |31 | 2440 1535,
Average Load 44,022

The Upper Musselshell River watershed is unique in that it has multiple MPDES permitted discharges.
These permitted entities discharge various types of wastewater to the Upper Musselshell River or to
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direct tributaries of the Musselshell. Those permittedtifities that have the potential to contribute.
coliloads to the Upper Musselshell River are include@ahle 518. The discharges from these facilities
are discussed below and wasteloads allocated to these facilities are detafedtion 5.8.3As
discussed isection 5.6.1.3there are a number of permitted facilities throughout the Musselshell
watershed that do not have the potential to contribuie colio the Upper Musselshell and therefore
will not be discussed.

Table 518. MPDES PermittedgEilities Potentially Contributing E. coli to the Upper Musselshell Rive

Permit Permitee Permitted Activity Receiving Water

Number

MT0020354 | City of Harlowton Sewerage Systems Musselshell River

MTG010150| Duncan Ranch Colony| Concentrated Animdfeeding Musselshell River
Operations

MTG010242| Springwater Colony Concentrated Animal Feeding | Musselshell River via
Operation unnamed tributary

MTG010244| Martinsdale Colony Ind Concentrated Animal Feeding | Musselshell River via
Operation unnamed tributay

The City of Harlowton is authorized to discharge treated domestic wastewater under MPDES permit
number MT0020354. The wastewater treatment plant (WWTP) treats wastewater by means of three
aerated lagoons andisinfectionwith chlorine prior to discharge tthe MusselshelRiver. The discharge
from the WWTP is continuous and is directly to the Musselshell River via one outfall (outfall 001). The
WWTP has a permitted effluent limit not permitted to exceed 126 CFU/100 mLAmitil, through

October 1, and 63 CFU/100 mL from NovembexMarch 31. The WWTP discharges wastewater at an
F@SNIF IS 2F Fo2dzi noduwu YATEA2Yy 3l 2yokmtiohs&FNI RI &
effluent exceedancesf E. colj biological oxygen demand (BOD), total suspestgids (TSS), total
residualchlorine (TRC) and pH. This TMDL will develop a wasteload allocation (WLA) to the Harlowton
WWTP, which is discussed in detaibaction 5.8.3

There are three concentrated animal feedioperations(CAFO) permitted sites the Upper

Musselshell watershedr@ble 518). Each of these sitesaintainsa general MPDES permit. Under the
stipulations of these permits, these site are prohibited from continually discharging wastewater and
associated pollutants to state waters, aejuired to contain all wastewater and stormwater, and use
general practices to reduce pollutants in stormwater discharges. The general permit does not include
specific load limits foE.coli According to the general permit, these facilities are requicethaintain

best management practices (BMPs) to ensure there is minimal contact between runoff, sediment, and
pollutants to minimize any potential stormwater pollution. The permittees are only required to collect
water quality data in the event of a disatge, or during a 2four, 25year rain event. None of the

CAFOs listed ihable 518 have collected effluent quality data. As such, there is no information available
as to the quality or quantity of a potential discharge. Due to the infrequent discharges from facilities of
this nature, there is relatively low potential f&. colioading This TMDL will develop a composite
wasteload allocation (COMP WLA) to the CAFOs in this watershed. Given the low poteBti@lfor
loadingfrom these CAFOs, the COMP WLA will be set to zero. The WLA is discdssatinSection

5.8.3
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The Uppe Musselshell River was sampled 19 times at three different locations between 7/13/2015 and
7/28/2016.E. colwater quality exceedances occurred at each of the monitoring location between
7/14/2015 and 7/21/2015. In general, the highest concentration ol higher upstream in the
watershed. Monitoring site M24MUSSR10 consistently showed the highest concentrations and
M24MUSSRO09 consistently had the lowEstoliconcentrations. In all instances, flows were above
average when samples exceeded the watealify standard. No data was collected in the North Fork of
the Musselshell or the American Fork in 2015, which makes it difficult to include these waterbodies (and
their associated sources) as potential upstream sources. The general trend for data tto20h6 and

2016 indicate a decreasing concentration in the downstream direction, with the highest concentrations
being recorded at M24MUSSR10. Given that highest concentratidascoliwere found higher in the
watershed and the lack of identifiable upsam sources, it is likely th&. colioading is originating from
diffuse nonpoint sources higher upstream in the watershed. The nonpoint sources identified above are
likely the sources causirify coliexceedance<. colioad allocations in the watelngd are limited to

those that are naturally occurring, and those that are huasansed. Specific load allocations for the
Upper Musselshell River are discussed in det&@kiction 5.8.3

"~~~ Upper Mus ellshell River (MT40A001_010)

. CQ Upper Musselhell River Waters hed
.0 Yr Upper Mussekhell River Monitoring Locations
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' MPDES Permited Dis charge
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Land Use
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Figure 55. Water Quality Monitoring Sites and E. coli Sourcesghe Upper Musselshell Watershed
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5.6.5 Fish Creek Source Assessment

E. colinputs to Fish Creek consist of point and nonpoint sources. The nonpoint soul€esabire
those that occur naturally and those associated with agricultural sources. Tiespoirces oE. colin
the watershed include contributions from agricultural point sources.

Fish Creek is located in the upper 1/3 of the Musselshell watergkigdre 51). Land use in the

watershed is approximately 3% irrigated, 17% 4moigated hayland, 61% summer fallow, and 19%
forested. Throughout Montana these land use types are commonly utilized for grazing, cattle production
and the agricultural practices that support cattle operations. This is also the case in the Fish Creek
watershed. Grazmland use in Fish Creek is a mix of public land grazing allotments and proverelg

lands with grazing operation&igure 56). The BLM has approximately 14,400 acres of land in federally
managed grazing allotments, and there are no USFS grazingeaiiistin this watershed. Cropland in

the Fish Creek watershed is widespread and consists primarily of irrigated and dryland hay and pasture
land (grass/pasture, alfalfa and other hay), and to a limited degree, dryland small grains production
(specifically waeat and barley) (U.S. Department of Agriculture, National Agricultural Statistics Service
2019). While there are septic systems in the Fish Creek watershed, they are few in number and fairly
well dispersed. As such, they are not considered significamtsswfE. colioading. Therefore, the

most prolific sources d&. colioading are agricultural nonpoint sources such as cattle grazing and land
application of manure, etc.

There is one CAFO permitted in Fish Creek. Golden Valley Colony maintaiasahBDES permit
(MTG010156). As mentioned in the previous section, CAFOs are required to contain all process
wastewater and stormwater and use general practices to reduce pollutants in stormwater discharges.
CAFOs are also required to maintain BMPs wuemthat there is minimal contact between runoff,
sediment, and other pollutants to minimize any potential stormwater pollution. The permittee is only
required to collect water quality data in the event of a discharge, or duringt@oR4, 25year rain

event. As such, there is no information available as to the quality or quantity of a potential discharge.
Given the infrequent discharges from facilities of this nature, there is relatively low potentil tai
loading. The WLA developed for this CA$-@idcussed idetailin Section 5.8.4

Fish Creek was sampled four times at the same location on June 26 and 28, and again on September 27
and 29 of 2016. As there was only one monitoring location it is difficult to distinguish those locations

and sourcs in the watershed that might be contributing source€otoli That being said, the sources
identified above are the likely sources caudthgoliexceedances in the watershed. colioad

allocations in the watershed are limited to those that areuratly occurring, and those that are human
caused. Specific load allocations for Fish Creek are discussed in de¢ation 5.8.4
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Figure 56. Water Quality Monitoring Site andE. coliSources in the Fish Creek Watershed

5.6.6 Big Coulee Creek Source Assessment

Nonpoint sources oE. colinputs to Big Coulee Creek are similar to those in the other portion of the
Musselshell River. The primary sourcego€oliare limited to those tht occur naturally and those
associated with agricultural sources (nonpoint). There are no permitted point sources in Big Coulee
Creek.

Big Coulee Creek is located in the middle of the Musselshell waterBigpdd 51). Land use in the

watershed is approximately 73% summer fallow, 18%-inagated hay land, 8% forested, and about 1%
irrigated. Throughout Montana these land use types are commonly utilized for grazing, cattle production
and the agricultural practices that support cattlpavations. This is also the case in the Big Coulee Creek
watershed. Grazing land use in Big Coulee Creek is a mix of public land grazing allotments and privately
owned lands with grazing operatiorSigure 57). The BLM has approximately 15,400 acresruf la

federally managed grazing allotments, there are no USFS grazing allotments in this watershed. Cropland
in the Big Coulee Creek watershed is widespread and consists primarily of irrigated and dryland hay and
pastureland (grass/pasture, alfalfa and etthay) and to a limited degree dryland small grains

production (specifically wheat and barley) (U.S. Department of Agriculture, National Agricultural
Statistics Service 2019). While there are septic systems in the Big Coulee Creek watershed, they are few
in number and fairly wellispersed As such, they are nobnsidereda significant source d. coli
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loading. Therefore, the most prolific sourcestofcolioading are agricultural nonpoint sources such as
cattle grazing and land application of manuets.

Big Coulee Creek was sampled four times at the same location (monitoring site M24BIGCCO01) on June 26
and 28, and again on September 27 and 29, of 2016. As there was only one monitoring location, it is
difficult to distinguish those locations and goas in the watershed that might be contributing sources

of E. coli That being said, the sources identified above are the likely caugesofiexceedances in the
watershed.E. colioad allocations in the watershed are limited to those that are ndtyi@ccurring, and

those that are humaitaused. Specific load allocations for Big Coulee Creek are discussed in detail in
Section 5.8.5
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Figure 57. Water Quality Monitoring Site and E. coli Sources in the Big Coulee Creek Watershed

5.6.7 Middle Musséshell River MT40A001 020 Source Assessment

The Middle Musselshell River includes tributaries from the middle portion of the Musselshell watershed
and the Upper Musselshell River. The impaired section of the Middle Musselshell River (assessment unit
MT40A®1_020) occurs from the Deadmans Basin supply canal to the hydrologic unit (HUC 10040201)
boundary near Roundujk. colinputs to the Middle Musselshell River consist of point and nonpoint
sources as well as loads form other impaired waters includindJpher Musselshell River, Big Coulee
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Creek, and Fish Credkdure 58). The nonpoint sources &:. coliare those that occur naturally and
those associated with agricultural sources. The point sourcgs oblin the watershed include
contributions formmunicipal wastewater sources.

Land use in the watershed is approximately 7% irrigated land, 7%rmgated hay land and 31%

summer fallow. Approximately 55% of the watershed is forested. Throughout Montana these land use
types are commonly utilized f@razing, cattle production and the agricultural practices that support

cattle operations. This is also the case in the Middle Musselshell River watershed. Grazing land use in
the Middle Musselshell is a mix of public land grazing allotments and privatalgd lands with grazing
operations Figure 58). The USFS has approximately 231,500 acres of land in federally managed grazing
allotments and the BLM has approximately 280,400 acres. Cropland in the Middle Musselshell
watershed is widespread and consiptanarily of irrigated and dryland hay and pasture land
(grass/pasture, alfalfa and other hay), and to a limited degree, dryland small grains production (U.S.
Department of Agriculture, National Agricultural Statistics Service 2019).

Septic systems in thMiddle Musselshell River watershed are not prolific. That being said, the Middle
Musselshell River has the highest septic systems density in the Musselshell watershed. The highest
number of septic systems is in and around the population centers (Ryagdtkavina). These areas are
also served by a municipal wastewater treatment plant. As discussed earlier, only failing septic systems
in close proximity to a surface water can be considered a potential souréescofpollution. In this
segment of theMusselshell River only about 15 of the approximately 2000 identified septic systems are
within 100 feet of the river. One hundred feet being a conservative estimate of distance an effluent
stream could (without infiltrating into surface soils or becomirigtédd by other means) be expected to
persist and reach the Musselshell River. A somewhat conservative rate of failure for septic systems is
from 10-20% (USEPA, 2002). Therefore, it could be assumed that of the 15 septic systems within 100
feet, only 2 013 of these systems might be failing and have the capability of contributitig ealioad.

That being said, the likely contributing load from failing septic systems is low.

The Middle Musselshell River, Big Coulee Creek, and Fish Créelcalenpaired tributaries that have
the potential to contribute &.coliload to the Middle Musselshell River. As such, a loading evaluation
was performed for these tributarie&. colioads were calculated from recent (2015 and 2016) DEQ
collected water quality dta using the measured concentrations frcoliand a representative flow. As
flow data were not collect during. colisampling efforts, flow data from nutrient sampling was used to
calculate loads. Flow data were not collected on the same d&y edlsampleshowever,they were
collected within a few days &. colidata, providing a representative flowppendix A. Loads for the
Upper Musselshell River, Big Coulee Creek, and Fish Creek are calculated as the pEochait ftdw,
and a conversion factomable 519 shows thetributary E. colioading to the Middle Musselshell River.

Table 519. Tributary E. coliloading to the Middle Musselshell River

E. coli Sample E. coli Flow Data
Contributing | Sample Station ID ] . Flow | Conversion| E. coliLoad
. (cfu/100 | Collection
Waterbody | Collection (cfs) | Factor (Mcfu/day)
mL) Date
Date
6868 M24MUSSR1( 62 6868
Upper 45485 410.6 45485
Musselshell [ 54103 agga | /20115 454 1244X10 rpnag
10911 98.5 10911
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Table 519. Tributary E. coliloading to the Middle Musselshell River

0 E. coll Sa”?p'e E. coli Flow Data . .
Contributing | Sample Station ID ] . Flow | Conversion| E. coliLoad
Waterbody | Collection (cfu/100 | Collection (cfs) | Factor (Mcfu/day)

mL) Date
Date
20494 185 20494
4872 M24MUSSRO0Y 76.8 4872
8222 129.6 7/13/15 26 8222
8082 127.4 8082
19761 238.2 19761
32130 387.3 7123/15 34 32130
10779 M24MUSSRO0Y 46.5 10779
22786 98.3 22786
52248 225.4 7/13/15 95 52248
10663 46 10663
71302 307.6 71302
1444 M24MUSSRO09 7.4 1444
3026 15.5 7115/16 80 3026
1333 M24MUSSR1( 43.7 1333
2925 95.9 7/26/16 12.5 2925
Average Load 20391
317 M24FISHCO09 | 1299.7 7/23/16 0.1 317
Big Coulee | 303 248.1 8/3/16 0.5 2 44 X10 303
Creek 1156 488.4 9/19/16 0.97 ' 1156
1788 488.4 9/27/16 15 1788
Average Load 891
8 M24BIGCCO01| 13 7123/16 0.25 8
. 3449 1413.6 8/2/16 1 3449
Fish Creek 757 a611  |opne |6 |20 rerm
2049 1119.9 10/1/16 0.75 2049
Average Load 3064

The City of Ryegate is authorizeddischargereated domestic wastewater under MPDES permit
number MT0020451. The WWTP treats wastewater by meansved-aellfacultative lagoon. This
facility does not disinfect the wastewater prior to discharge to thasselshelRiver. There was no
reported disclarge from this facility from 2023020. The 2009 DEQ MPDES fact sheet that was
developed for this permit for this facility indicated that it has never reported any discharge. The
permittee is authorized to discharge to an abandoned oxbow of the MusseRilvell via one outfall
(Outfall 001). The WWTP has a permitted effluent limit not to exceed 126 CFU/100 mAgribin
through October 1, and 630 CFU/100 mL from November 1 to March 31. The WWTP has a design
capacity of 0.05 million gallons per day (mdoiye to the potential for thiacilityto contribute aE.coli
load to the Middle Musselshell River, this TMDL will develop a wasteload allocation (WLA) to the
Ryegate WWTP. The WLA is discussed in det&iéation 5.8.6
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The Town of Lavina is authorizeddischarge treated domestic wastewater under MPDES general

permit number MTG580013. The WWTP treats wastewater by means of aerated lagoons and does not
usedisinfectionprior to discharge to the Middle Musselshell River. The discharge from the WWTP is
intermittent (batch) and is direct to the Middle Musselshell via one outfall (Outfall 001). The WWTP has
an average summer design flow of 0.014 million gallons per day (mgd) or 0.026 cfs. The WWTP has a
permitted effluent limit not permitted to exceed 12670/100 mL from April 1 through October 1 and

630 CFU/100 mL from November 1 through March 31. The WWTP discharges wastewater during the
winter months, when the winte(NovemberMarch)E. cola G I Yy RF NRa | LJLJ 8 ® 59v Qa
facility incurredmultiple effluent qualityexceedancesThis includes BOD and pH exceedances in 2012
and 2013 as well as BOD dadcoliexceedances in 2019. This TMDL will develop a wasteload allocation
(WLA) to the Town of Lavina WWTP. The WLA is discussed in d&tation 5.8.6

There are several MPDES permits that are located in the watershed that are not direct dischargers to the
Middle MusselshelRiver and are ndikely sources oE. colioading. These include two concentrated
animal feeding operations (CAFOs). The Swanz Valley Ranch CAFO (MTG010231) discharges to Little
Careless Creek (which has not been assessédtl dotimpairment), and the Golden Valley Ranch CAFO
(MTG010156) whicHischarges to Fish Creek and is discuss&dtion 5.6.5The Swanz Valley Ranch

has had significant necompliance issues for each quarter for the last 4 ye&rscolisamples collected
downstream of Swanz Valley Ranch on Carless Creek (station BKKJ326/16 and 7/28/16 reported

17.1 and 48.1 cfu/10@Lrespectively. Two additional samples were collected at station BKK034 on
9/27/16 and 9/29/16 and reportedE. coliconcentrations of 38.8 and 151.5 cfu/l®Qrespectively.

While one sample does exed the water quality standard of 126 cfu/10M, there is insufficient data to
make an impairment determination. The distance from the Swanz Valley Ranch to the Middle
Musselshell River is approximately 32 miles. Over this distance, there are fluctuatingnenental

conditions that hamper the survivability & coli This combined with limited water quality data in Little
Carless and Careless Creeks, it is difficudttrdbute impacts from this facility on the Middle Musselshell
River (MT40A001_020).

The Middle Musselshell River was sampled 19 times at three different locations between 7/13/2015 and
7/28/2016.E. colwater quality exceedances occurred at each of the monitoring locations. The general
trend for data from both 2015 and 2016 indicatecteasinge. coliconcentrations in the downstream
direction, with the highest concentrations being recorded at sampling site M24MUSSR10 and lowest
being recorded at M24MUSSRO09. In all instances, flows were above average when samples exceeded the
water quaity standard. Given the lack of identifiable upstream sources, it is likel\Ethetlioading is
originating from diffuse nonpoint sources higher upstream in the watershed. No data was collected in
the North Fork of the Musselshell or the American RorR015, which makes it difficult to include these
waterbodies (and their associated sources) as potential upstream sources. The sources identified above
are likely the sources causiig colexceedancesk. colioad allocations in the watershed are lbed to

those that are naturally occurring, and those that are huasansed. Specific load allocations for the

Middle Musselshell River are discussed in deteflention 5.8.6
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5.6.8 Half Breed Creek Source Assessment

E. colinputs to Half Breed Creek consist of nonpoint sources. The nonpoint sourEesalbre those

that occur naturally and those associated with agricultural sourcegeTdre point sources in the
watershed that include several MPDES permitted dischargers. These are comprised of an individual
MPDES permit (MT0028983) and two general storm water construction permits (MTR000499 and
MTR106575), all issued to Signal Peak ggndtermit MT0028983 has eight outfalls, consisting entirely
of stormwater runoff from the Bull Mountain coal mining facility. Permits MTR000499 and MTR106575
are stormwater industrial and stormwater construction permits for the Bull Mountain Mine. Digebar
covered under all of these permits are expected to contain pollutants associated with coal raingugj.

is not an expected pollutant from these discharges, as such these point sources will not receive a
wasteload allocation (WLA) in the TMDL.

HalfBreed Creek is in the middle of the Musselshell waterskéglife 51). Land use in the watershed is
approximately 10% commercial land use (Bull Mountain Mine), 2% summer fallow, 2tigated hay
land and about 1% irrigated land. Approximately 85%efwatershed is forested. Throughout
Montana many of these land use types are commonly utilized for grazing, cattle production and the
agricultural practices that support cattle operations. This is also the case in the Half Breed Creek
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watershed. Grazinand use in Half Breed Creek is a mix of public land grazing allotments and privately
owned lands with grazing operationisigure 59). The BLM has approximately 15,800 acres of land in
federally managed grazing allotments; there are no USFS grazingeailstin this watershed. Cropland

in the Half Breed Creek watershed is fairly limited and consists primarily of irrigated and dryland hay and
pastureland that is made up of alfalfa and other hay (U.S. Department of Agriculture, National
Agricultural Statists Service 2019).

As discussed iBection 5.6.1.2septic systems that are properly maintained do not pose a threat to
water quality.Typicallythose systems that are not maintained or are in a state of disrepair have the
greatest potential to contributés. colpollution. There are no available records of septic systems that
are failing in the Half Breed watershed. To consider a failing sestiers as a source, it would need to
produce an effluent stream capable of reaching a waterbody in order to provide a signiEicemiioad.
For this to occur, a septic system would need to be in close proximity to the waterbody to receive
overland flowand contribute a load. Only 20 of the approximately 250 identified septic systems are
within 100 feet of Half Breed Creek, one hundred feet being a conservative estimate of distance an
effluent stream could (without infiltrating into surface soils or bedogndiluted by other means) be
expected to persist and reach Half Breed Creek. A somewhat conservative rate of failure for septic
systems is from 120% (USEPA, 2002). Therefore, it could be assumed that of the 20 septic systems
within 100 feet, only 3 o#t of these systems might be failing and have the capability of contributing an
E. colioad. That being said, the likely contributing load from failing septic systems is low. Therefore, the
most prolific sources d&. colloading are agricultural nonpoisburces such as cattle grazing and land
application of manure, etc.

Half Breed Creek was sampled four times at two locations (M24HLFBCO02 and M24HLFBCO03).
M24HLFBCO02 was sampled once on 7/26/2016 and M24HLFBCO03 was sampled on 7/28, 9/27 and 9/29
of 2016.Sample exceedances occurred at both M24HLFBCO02 and M24HLFBCO03 during late July sampling
efforts, when flows were higher. The highest concentrations were recorded at M24HLFBCO2 (closest to
the mouth) on 7/26/2016. Since the highest concentrations occuwbdn stream flows were higher, it

is likely that exceedances are linked to stream flows. Given that the highest concentrations were
recorded closest to the mouth (M24HLFBCO02), it is difficult to identify particular sources in the
watershed. It is most likg that the nonpoint sources identified above are the sources causingli
exceedances. ThereforE, colioad allocations in the watershed are limited to those that are naturally
occurring, and those that are humaraused. Specific load allocations for Half Breed Creek are discussed
in detail inSection 5.8.7
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Figure 59. Water Quality Monitoring Sitesnd E. coliSources in the Half Breed Creek Watershed
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5.6.9 South Forth McDonald Creek Source Assessment

E. colinputs to the South Fork of McDonald Creek consist of point and nonpoint sources. The nonpoint
sources oE. coliare those that occur naturlyl and those associated with agricultural sources. The point
source oft. colin the watershed includes contributions from one MPDES permitted discharger. The
MPDES permit (MT0030309) is issued to the Town of Grass Range to discharge treated municipal
wagdewater to the South Fork of McDonald Creek.

South Fork McDonald Creek is located in the lower third of the Musselshell wateRade(51). Land
use in the watershed is approximately 6.5% summer fallow, 31%rrigated hay land and about 1.5%
irrigated land. Approximately 61% of the watershed is forested. Throughout Montana these land use
types are commonly utilized for grazing, cattle production and the agricultural practices that support
cattle operations. This is also the case in the SFMC wa@rébrazing land use in SFMC is a mix of
public land grazing allotments and privatelwned lands with grazing operatiorisigure 510). The BLM
has approximately 11,070 acres of land in federally managed grazing allotments; there are no USFS
grazing allatents in this watershed. Cropland in the SFMC watershed is fairly limited and consists
primarily of irrigated and dryland hay and pastureland that is made up of alfalfa and other hay (U.S.
Department of Agriculture, National Agricultural Statistics Se2@d9). While there are septic systems
in the SFM@vatershed they are few in number and fairly well dispersed. As such, they are not
considereda significant source @&. colioading. Therefore, the most prolific sourcestofcolioading

are agricultual nonpoint sources such as cattle grazing and land application of manure, etc.

The Town of Grass Grange is authorized to discharge treated domestic wastewater under individual
MPDES permit MT0030309. The WWTP treats wastewater by mebms fafcultative lagoons and does

not usedisinfectionprior to discharge to the South Fork of McDonald Creek. Dischargernsutmamed
perennialstream via one outfall (outfall 001), which flows directly to the South Fork of McDonald Creek.
The discharge from the WW1T$a controlled releaseDuringthe period of record (POR) of September

2011 to September 2020, the facility had one discharge event in February/March of 2012. During this
discharge the WWTP reported weekly average concentratiois obliof 235.0 and3,700 cfu/100nL,

and a discharge of wastewater at 0.0014 million gallons per day (mgd). As a result of the 2012 discharge
event Grass Range WWTP had nine permit violations involvingegeipt of data, improper/incorrect
reporting, improper operation athmaintenance, failure to conduct analysis, and failure to maintain
records. The WWTP has a permitted effluent limit not to exceed 126 CFU/100 mL from April 1 through
October 1 and 630 CFU/100 mL from November 1 through March 31. There were no documented
numeric water quality exceedances during the discharge. This TMDL will develop a wasteload allocation
(WLA) to the Town of Grass Range WWTP. The WLA is discudstzd in Section 5.8.8

South Fork McDonald Creek was sampled two times at two locatib2B8ICSFO01 and M26MCSF02) on
9/28/2016. Given the limited amount of data (spatial and temporal), it is difficult to make any
determinations as to the general location or origin of potenaktolisources in the watershed. That
being said, the nonpoint soces identified above are the likely sources cau&ingolexceedances in

the watershedE. colioad allocations in the watershed are limited to those that are naturally occurring,
and those that are humanaused. Specific load allocations for the SFkCQIscussed in detail in

Section 5.8.8
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Figure 510. Water Quality Monitoring Sites an&. coliSources in the South Fork McDonald Creek
Watershed

5.6.10 McDonald Creek Source Assessment

E. colinputs to McDonald Creek consist of point and nonpoimirses. The nonpoint sourceskef coli

are those that occur naturally and those associated with agricultural sources. The point solEceslof
in the watershed include contributions from one MPDES permitted discharger. The MPDES permit
(MTG580041) issued to the City of Winnett to discharge treated municipal wastewater to McDonald
Creek.

McDonald Creek is located in the lower third of the Musselshell waterdfigdre 51). Land use in the
watershed is approximately 6.5% summer fallow, 3t-irrigated hay land and about 1.5% irrigated

land. Approximately 61% of the watershed is forested. Throughout Montana these land use types are
commonly utilized for grazing, cattle production and the agricultural practices that support cattle
operations This is also the case in the McDonald Creek watershed. Grazing land use in McDonald Creek
is a mix of public land grazing allotments and privateiyned lands with grazing operatiorBigure 5

11). The BLM has approximately 11,070 acres of land in fddenanaged grazing allotments; there are

no USFS grazing allotments in this watershed. Cropland in the McDonald Creek watershed consists
primarily of irrigated and dryland hay and pastureland that is made up of alfalfa and other hay (U.S.
Department of Agculture, National Agricultural Statistics Service 2019).

As with the North Fork of the Musselsh&lection 5.6.2 and Half Breed Cree&édction 5.6.7, there are

a number of septic systems in the McDonald Creek watershed that have the potentialttibotnE.

coli. There are navailablerecords of septic systems that are failing in the McDonald Creek watershed.
Only approximately 10 of the almost 130 identified septic systems are within 100 feet of McDonald
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Creek. One hundred feet being a consem@atestimate of distance an effluent stream could (without
infiltrating into surface soils or becoming diluted by other means) be expected to persist and reach
McDonald Creek. Using the conservative estimate e20% septic system failure rate (USEPA, 2002

could be assumed that of the 10 septic systems within 100 feet, only 1 or 2 of these systems might have
the capability of contributing a&. colioad. That being said, the likely contributing load from failing

septic systems is low. Therefore, th@sh prolific sources dk. colioading are agricultural nonpoint

sources such as cattle grazing and land application of manure, etc.

The Town of Winnett is authorized to discharge treated domestic wastewater under MPDES general
permit number MTG580041. The WWTP treats wastewater by means of aerated lagoons and does not
usedisinfectionprior to discharge to McDonald Creek. The dischéoga the WWTP is intermittent

(batch) and is directly to McDonald Creek via one outfall (outfall 001). From 2013 to 2019, the WWTP
reported all discharges of wastewater at 0.0183 million gallons per day (mgd). The WWTP has a
permitted effluent limit not b exceed 126 CFU/100 mL from April 1 through October 1 and 630 CFU/100
mL from November 1 through March 31. The WWTP discharges wastewater pritoairigthe winter
months, however they do discharge at times when either the sum#prikOctober) or winer
(NovemberMarch)E.colad 4 Y RF NR&a | LJLJX @d 59vQa LISNX¥YAG FTAfSa akKk:
exceedancesf E. colj total nitrogen (TN), total suspended solids (TSS), and pH from 2013 to 2020. This
TMDL will develop a wasteload allocation (WLA) to theTof Winnett WWTP. The WLA is discussed in
detailin Section 5.8.9

McDonald Creek was sampled four times at three locations (M26MCDLCO01, M26MCDLCO09, and
M26MCDLCO06). The upstream most sampling location (M26MCDLCO01) was sampled twice on 7/27/2016
and 928/2016. The next downstream sampling location (M26MCDLC09) was sampled once on
9/28/2016. The lower most sampling location (M26MCDLCO06) was sampled once on 9/28/2016. Sample
exceedances occurred at both M26MCDLCO01 and M26MCDLCOQ9 during both the Jalytemd&

2016 sampling efforts. The highest concentration being seen at M26MCDLCO09 on 9/28/2016.

Given that the highest concentration occurred at M26MCDLCO09 (lower third of the watershed) and not
at the upper most and lower most sampling locations, likisly thatE. colioading is occurring as a

result of sources located in the middle portion of the watershed. There are no point sources in this
portion of the watershed and M26MCDLCO09 is upstream of the potential sources associated with the
Town of Wimett. That being said, the nonpoint sources identified above are the likely souréesoli
exceedances in the watershef. colioad allocations in the watershed are limited to those that are
naturally occurring, and those that are humeaused. Spefit load allocations for McDonald Creek are
discussed in detail iBection 5.8.9
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Figure 511. Water Quality Monitoring Sites ané&. coliSources in the McDonald Creek Watershed

5.6.11 Fords Creek Source Assessment

Nonpoint sources oE. colinputs to Fords Creek are similar to those in the other portion of the
Musselshell River. The primary sourcego€oliare limited to those that occur naturally and those
associated with agricultural sources. There are no permitted sources in the Fordsv@teedhed.

Fords Creek is located in the lower portion of the Musselshell watergfigdré 51). Land use in the
watershed is approximately 22% summer fallow, 22%-inegated hay land, and about 1% irrigated.

About 55% of the watershed is forested.rdhghout Montana these land use types are commonly

utilized for grazing, cattle production and the agricultural practices that support cattle operations. This is
also the case in the Fords Creek watershed. Grazing land use in Fords Creek is a mixaifgublic

grazing allotments and privatelywned lands with grazing operatiorBSigure 512). The BLM has
approximately 99,800 acres of land in federally managed grazing allotments; there are no USFS grazing
allotments in this watershed. Cropland in the Fo@iteek watershed is widespread and consists

primarily of irrigated and dryland hay and pastureland (grass/pasture, alfalfa and other hay) and to a
limited degree dryland small grains production (specifically wheat and barley) (U.S. Department of
Agriculture National Agricultural Statistics Service 2019). While there are septic systems in the Fords
Creekwatershed they are few in number and fairly welispersed As such, they are nabnsidereca
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significant source dE. colloading. Therefore, the mostrplific sources oE. colioading are agricultural
nonpoint sources such as cattle grazing and land application of manure, etc.

Fords Creek was sampled one time on 9/28/2016 at sample site M26FORDCO01. As there was only one
sample and one monitoring lotian, it is difficult to distinguish those locations and sources in the
watershed that might be contributing sourcesfcoli That being said, the sources identified above are
the likely sources causirtfy coliexceedances in the watershdd. colioadallocations in the watershed

are limited to those that are naturally occurring, and those that are hueeused. Specific load

allocations for Fords Creek are discussed in det&éction 5.8.10
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Figure 512. Water Quality Monitoring Site andk. coliSources in the Fords Creek Watershed

5.6.12 Lower Musselshell River MT40C003 010 Source Assessment

E. colinputs to the Lower Musselshell River (assessment unit MT40C003_010) consist of nonpoint
sources. Therare no MPDES point source discharges in the Lower Musselshell River watershed. The
nonpoint sources oE. colare those that occur naturally and those associated with agricultural sources.
DEQ water quality monitoring efforts did not find exceedances obliin tributaries of the Lower
Musselshell River or the segment of the Musselshell River that is immediately upstream
(MT40C001_010). Therefore, colcumulative affects loading from these segments will not be
assessed.
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The lower Musselshell Riverigated in the downstream most portion of the Missouri River basin. This
impaired section of the Lower Musselshell River (assessment unit MT40A003_010) is from the Highway
87 Bridge to the mouth (Fort Peck Reservoir).

Thelower Musselshell River is thewest river segment in the Musselshell basin. Land use in the
watershed is approximately 30% summer fallow, 7%-mogated hay land, and about 3% irrigated.

About 60% of the watershed is forested. Throughout Montana these land use types are commonly
utilized for grazing, cattle production and the agricultural practices that support cattle operations. This is
also the case in Lower Musselshell watershed. Grazing land use in this watershed is a mix of public land
grazing allotments and privatetywned land with grazing operation$-{gure 513). The BLM has
approximately 968,972 acres of land in federally managed grazing allotments; there are no USFS grazing
allotments in this watershed. Cropland in the Lower Musselshell watershed is widespread and consists
primarily of irrigated and dryland hay and pastureland such as grass/pasture, alfalfa and other hay (U.S.
Department of Agriculture, National Agricultural Statistics Service 2019). While there are septic systems
in the Lower Musselshelatershed they ae few in number and fairly well dispersed. As such, they are

not considereda significant source @&. colioading. Therefore, the most prolific sourcestofcoli

loading are agricultural nonpoint sources such as cattle grazing and land applicationwpretc.

The lower segment of the Musselshell River was sampled eight times at the same location
(M28MUSSRO01). Only one sample exceededtthmlistandard on 7/27/2016. As there was only one
monitoring location, it is difficult to distinguish those locations aodrces in the watershed that might
be contributing sources @&. coli That being said, the sources identified above are the likely sources
causingk. coliexceedances in the watershe. colioad allocations in the watershed are limited to
those that ae naturally occurring, and those that are humeaused. Specific load allocations for the
Lower Musselshell River are discussed in det&lkiction 5.8.11
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Figure 513. Water Quality Monitoring Site andk. coliSources in the Lower Musselshell River
Watershed

5.7APPROACH TOMDLALLOCATIONS

As discussed iBection 4.0the E. coliTMDL consists of the sum of all load allocations to individual
sources and source categoridable 520).

Because there are instances throughout the watershed whieeeet are surface water point source
discharges and nonpoint sourcestfcolthere will be instances where Wasteload Allocations (WLAS)

or Load Allocations (LAs) may be established. In those instances where there are no point sources, or
there are pointsources that are not expected to dischafgecolno WLA will be developed and the
coliTMDL is broken into a load allocation to natural backgrol#ylg¢nd a composite load allocation to

all humancaused nonpoint source€OMP L4 as seen ifEquatian 5-2.
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