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DOCUMENT SUMMARY

This document presents total maximum daily loads [TMDLs) and a water quality improvement plan for
five impaired tributaries of the Madison River including: Elk Creek, Hot Springs Creek, Moore Creek,
O'Dell Spring Creek, and South Meadow Creek.

The Montana Department of Environmental Quality (DEQ) develops TMDLS and submits them to the

U S. Environmental Protection Agency (EPA) for approval. The Montana Water Quality Act requires DEQ

to develop TMDLs for streams and lakes that do not meet, or are not expected to meet, Montana water

quality standards. A TMDL is the maximum amount of a pollutant a waterbody can receive and still meet
water quality standards. TMDLS provide an approach to improve water quality so that streams and lakes
can support and maintain their state-designated beneficial uses.

The Madison TMOL Planning Area (TPA) follows the mainstem of the Madison River from the Wyomina
barder near West Yellowstone 1o the river’s mouth near Three Forks, encompassi !

2,583 square miles (1,653,311 acres) and includes the watersheds of tributary streams s draining directly
to the Madison River. The planning area indudes portions of Madison and Gallatin counties (Figure 1-1).

DEQ determined that five tributaries of the Madison River do not meet the applicable water quality
standards for nutrients, E. coli and metals, and 15 TMDLs are included in this document (Table DS-1)
that address 16 poliutant impairments. Although DEQ recognizes that there are other pollutant listings
for this planning area, this document addresses only nutrient, £, coli and metals poliutant impairments.

Nutrients

Nine nutrient TMDLs are provided for five streams in the Madison TPA (Table DS-1), addressing the
following pollutant and non-poliutant impairments: nitrate/nitrite, total nitrogen and total phosphorus
in Elk Creek; total nitrogen and total phosphorus in Hot Springs Creek; total nitrogen and total
phosphorus in Moore Creek; total nitrogen in O'Dell Spring Creek; and total nitrogen, total phosphorus,
and chiorophyli-a in South Meadow Creek.

Nutrient and/or biological data in these streams indicate nutrients are present in concentrations that
can cause algal growth that harms recreation and aquatic life beneficial uses. Water quality restoration
goals for nutrients are based on Montana’s numeric nutrient criteria, measures of algal growth/density,
and biclogical metrics for macroinvertebrates and periphyton. DEQ's water quality assessment methods
for nutrient impairment are designed to evaluate the most sensitive use, thus ensuring protection of all
designated uses. For streams in western Montana, the most sensitive uses assessed for nutrients are
aquatic life and primary contact recreation,

Nutrient loading in the Madison TPA is attributable 10 two source categories: natural sources such as
local geology and the effects of natural events such as flooding and wikdiand fires; and human-caused
NONPOInt sources dispersed across the unaupe !tom mmnum residential development and
subsurface wastewater disposal and tr i, historical 8, and timber harvest. Total nitrogen
reductions needed to meet the TMDLS range from 0 to 57%; tom phosphorys reductions needed range
from 0 to 72%. Implementing the recommended best management practices for nonpoint sources
Identified in this plan are anticipated to achieve the reduction goals and meet the TMDLs.

Madeson Nutrient, £. colt, and Metals TMDLs ~ Section 1.0

1.0 PROJECT OVERVIEW
This document presents an analysis of water quality information and establishes total sm daily
loads (TMDLs) for nutrient, Escherichia coli (£. coli), and metals prouerns in the Madison TMDL Planning
Area (TPA). This & t also pi ts a general fr vk for 18 these probls Figure 1-1
shows a map of the Madison River watenhed. the TMDL planning area, b , only encomp the
portion of the watershed within the state of Montana.
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Figure 1-1. Location of Madison River Watershed
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Madison Nutrient, £. cofl, and Metals TMDLs - Section 3.0

Madkson Nutrient, £. colf, and Metals TMDLs — Section 4.0

2.0 MADISON TMDL PLANNING AREA DESCRIPTION

This section describes the physical, ecological, and social characteristics of the Madison TMDL Planning
Area, which encompasses the portion of the Madison River watershed within the state of Montana.
These descriptions provide a context for the more detailed pollutant source assessments presented in
Sections 5.0-7.0.

2.1 PHYSICAL CHARACTERISTICS

The following information describes the physical geography of the planning area. This inciudes location,
climate, hydrology, and geology.

2.1.5 Geology and Soils

INe IMUL pIanning 3rea  [arge and the geology 1S vaned (Figure 2-5). Bearock is cominated by
Precambrian metamorphic rocks, with significant areas of Paleozoic and M: ic sedi y rocks.
Upstream of the planning area, in Wyoming, the hed headwaters are underlain by mainly riyolitic
volcanic rocks of the Yellowstone caldera.

et
e gmiel et
Ane gratned meaed e
e 1 @ et v sha b
Awatatone
L emikanste
-yt
S mised clastic/eokanic
tt
gt ive
o meren
o S ate wolcale ook
et ek mpta i)

WYOMING

—
o, Mt Ahrads oo o——
P b @Al b AL

Figure 2.5. Generalized Geology of the Madison River Watershed

3.0 MONTANA WATER QUALITY STANDARDS

The federal Clean Water Act provides for the restoration and maintenance of the chemical, physical, and
biclogical integrity of the nation's surface waters so that they support all designated uses. Water guality
standards are used to determine impairment, establish water quality targets, and to formulate the
TMDLs and allocations.

Montana's water quality standards, and water quality standards in general, include three main parts:
1. Stream classifications and designated uses
2. Numeric and narrative water quality criteria designed to protect designated uses
3. Nondegradation provisions

Montana's water quality standards also incorporate prohibitions against water quality degradation as
well as point source permitting and other water quality protection requirements. That being said,
Montana's nondegradation provisions are not applicable to the TMDLs developed within this document
because of the impaired nature of the streams addressed.

Those water quality standards that apply to this document are reviewed briefly below. More detailed
descriptions of Montana's water quality standards may be found in the Montana Water Quality Act {75-
5-301,302 Montana Code Annotated (MCA)), Montana's Surface Water Quality Standards and
Procedures (Administrative Rules of Montana (ARM) 17.30.601-670), Circular DEQ-7, Montana Numeric
Water Quality Standards (Montana Department of Environmental Quality 2017), and Circular DEQ-12A,
Montana Base Numeric Nutrient Standards (Montana Depa of Envi tal Quality 2014).

3.1 STREAM CLASSIFICATIONS AND DESIGNATED BENEFICIAL USES

Stream classification is the assignment (designation) of 8 single group of uses to a waterbody based on
the potential of the waterbody to support those uses. Designated uses, or beneficial uses, are simple
narrative descriptions of water quality expectations or water quality goals, All Montana waters are
classified for multiple uses. All streams and lakes within the Madison TMDL Planning Area are classified
as B-1 (ARM 17.30.623). In accordance with ARM 17.30.623, waters classified as B-1 are to be
maintained suitable for;

o Culinary and food processing purposes after corventional treatment (Drinking Water)

o Bathing, swimming, and recreation (Primary Contact Recreation)

e Growth and propagation of saimonid fishes and associated aquatic fife, waterfow! and

furbearers (Aguatic Life)
o Agricultural and industrial water supply

While some of the waterbodies might not actually be used for a designated use (e.g., drinking water
supply), thelr water quality still must be maintained suitable for that designated use. DEQ's water
quality assessment methods are designed to evaluate the most sensitive uses for each pollutant group

4.0 DEFINING TMDLS AND THEIR COMPONENTS

A total maximum daily load (TMDL} is a tool for implementing water quality standards and is based on
the relationship between poliutant sources and water quality conditions. Mare specifically, a TMDL is &
calculation of the maximum amount of a poliutant that a waterbody can receive from all sources and
still meet water quality standards. The 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 sources, Point
sources are often linked to community wastewater treatment or industrial facilities with discernible,
confined and discrete conveyances, such as pipes or ditches from which pollutants are being, or may be,
discharged to & waterbady. Some sources such as return flows from irrigated agriculture are not
included in this definition. Poliutant loading sources that do not meet the definition of a point source
are considered nonpoint sources. NOnpoint sources are associated with diffuse pollutant loading to &
waterbody and are often linked to runolf from agricultural, urban, or forestry activities, as well as
streambank erosion and groundwater seepage that can occur from these activities. Natural background
loading and atmospheric deposition are both considered types of nonpaint sources,

As part of TMDL development, the allowable load is divided smong all significant contributing point and
nonpoint sources. For point sources, the allocated loads are called “wasteload allocations” (WLAs). For
nonpoint sources, the allocated loads are called “load allocations™ (LAs).

A TMOL is expressed by the equation: TMODL = YWLA + LLA + MOS, where:

TWLA is the sum of the wasteload allocation(s) (point sources)
LA s the sum of the load sllocation|s) (nenpoint sources)
MOS = margin of safety

TMDL development must include & margin of safety (MOS), which can be explicitly incorporated into the
above equation as shown, Alternatively, the MOS can be implicit in the TMDL, meaning that the explicit
MOS in the above equation i equal to 2er0 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 all applicable seasonal variations (e.g., changes in poliutant loading during the year, o seasonal
water quality standards).

Development of each TMDL has four major components:
¢ Determining water quality targets
o Quantifying pollutant sources
o Establishing the total aliowable pollutant losd
*  Allocating the total allowable poliutant load to thelr sources

addressed within this document, thus ensuring protection of all designated uses (Montana Department Although the way a TMOL Is expressed can vary by poliutant, these four comp ts are ¢ to alt
of Environmental Quality, Planning, Prevention and Assistance Division, Water Quality Planning Bureau,  TMDLs, regardiess of pollutant. Each component Is described In further detadl in the following

2011), For streams in western M , the most itive use assessed for nutrients is aquatic Iife and subsections.

primary contact recreation, and for metals is drinking water and/or aquatic life. For the Madison TPA,

primary contact recreation i the most sensitive use assessed for £, coli. DEQ determined that five

2/08/19 Fanal ¥ Jow1e Fanal Y
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5.0 NUTRIENT TMDL COMPONENTS

This portion of the document focuses on nutrients s a cause of water quality impairment in the
Madison TMDL Planning Area. It describes: (1) how excess nutrients impair beneficial uses, (2) the
affected stream segments (waterbodies), (3) the currently available data pertaining to nutrient
impairments in the watershed, (4) the identification of nutrient targets and the comparison of those
targets to the affected stream segments, (5) the nutrient TMDLs, (6) the sources of nutrients based on
recent studies, |7) source allocations for each TMOL, and (8) the seasonality and margin of safety for the
TMDLs.

5.1 EFFECTS OF EXCESS NUTRIENTS ON BENEFICIAL USES

Nitrogen and phosphorus are naturally occurring elements required for healthy functioning of aquatic

S are dy i systems that depend on & balance of nutrients, which can enter
wemshnmvm wureex Healthy streams strike a balance between organic and inorganic nutrients
from sources such as natural erosion, groundwater discharge, and instream biological decomposition.
This balance refies on autotrophic organisms (e.g., algae) to consume excess nutrients and on the cycling
of biologically fixed nitrogen and phosphorus into higher levels on the food chain, as well as on nutrient
decomposition (e.g., changing organic nutrients into inorganic forms), Human influences may alter
nutrient cycling, damaging biological stream function and degrading water quality, The effects on
streams of total nitrogen (TN), nitrate and nitrite (NO;+NO;; & component of TN), and total phosphorus
(TP) are all considered in assessing the effects on beneficial uses.

Excess nitrogen in the form of dissolved (which is typically associated with wastewater) can be
toxic to fish and other aquatic life, Excess nitrogen in the form of nitrate in drinking water can inhibit
normal hemoglobin function in infants, in addition, excess nitrogen and phosphorus from human
sources can cause excess algal growth, which in turn depletes the supply of dissolved oxygen, killing fish
and other aquatic life. Excess nutrient concentrations in surface water can create nuisance algae blooms
indluding blue-green sigae blooms (Priscu 1987), which can produce toxing lethal to aquatic life, wildlife,
fivestock, and humans. Aside from the toxicity effects of blue-green aigae, nui algae can red

water darity and shift the structure of macroinvertebrate communities, which may also negatively affect
the fish that feed on macroinvertebrates (U.S, Envi | Pre ion Agency 2010). Additionally,
changes in water clarity, fish communities, and sesthetics can harm recreational uses, such as fishing,
swimming, and boating (Suplee et al. 2009). Nulsance algse can also increase the cost of treating
drinking water or pose health risks if ingested in drinking water (World Health Organization 2003).
Where instream nutrient concentrations are grossly elevated over naturally occurring concentrations,
net primary production may lead to anoxic conditions in the water column, Under redox conditions,
some sediment-bound metals may be redeased into the water column further impairing water quality.

5.2 STREAM SEGMENTS OF CONCERN

The nutrient impaired stream segments of concern for the Madison TMDL Planning Area are based on
the 2016 Integrated Report, and are shown in Figure 5-1, These include six different streams with 13
differing types of nutrient impairment as identified within Table 5-1 (Montana Department of
Environmental Quality, Water Quality Division, Water Quality Planning Bureau 2016),

8.0 WATER QUALITY IMPROVEMENT PLAN

8.1 PURPOSE OF IMPROVEMENT STRATEGY

This section describes an overall strategy and specific on-the-ground measures designed to restore
water quality beneficial uses and attain water quality standards in Madison TPA streams. The strategy
includes general measures for reducing loading from each identified significant poliutant scurce.

This section should assist stakeholders in developing 3 watershed restoration plan (WRP) that will
provide more detailed information about restoration goals within the watershed. The WRP may also
encompass broader goals than the water quality improvement strategy outlined in this document. The
intent of the WRP is 1o sérve as a locally organized “road map” for watershed activities, prioritizing types
of projects, sequences of projects, and funding sources towards achieving local watershed goals. Within
the WRP, local stakeholders identify and prioritize streams, tasks, resources, and schedules for applying
best management practices (BMPs). As restoration experiences and results are assessed through
watershed monitoring, this strategy could be adapted and revised by stakeholders based on new
information and ongoing improvements.

8.2 ROLE OF DEQ, OTHER AGENCIES, AND STAKEHOLDERS

The Montana Department of Environmental Quality (DEQ) does not implement TMDL poliutant-
reduction projects for nonpoint source activities, but may provide technical and financial assistance for
stakeholders interested in improving their water quality. Successful implementation of TMDL poliutant-
reduction projects requires collaboration 18 private land s, land management agencies, and
other stakeholders. DEQ will work with participants to use the TMDLs as a basis for developing locally-
driven WRPs, administer funding specifically 1o help support water quality impi and poliuts
prevention projects, and help identify other sources of funding.

Because most nanpoint source reductions rely on voluntary measures, it is important that local
landowners, watershed arganizations, and reseurce managers work collaboratively with local and state
agencies to achieve water quality restoration goals and to meet TMDL targets and load reductions.
Specific stakeholders and agencies that will likely be vital to restoration efforts for streams discussed in
this document include:

Madison Conservation District

Gallatin County Conservation District

U.S. Forest Service (USFS)

Natural Resources and Conservation Service (NRCS)

U.S, Figh & Wildlife Service (USFWS)

U.S. Environmental Protection Agency (EPA)

Montana Department of Natural Resources and Conservation (DNRC)

Montana Fish, Wilkdiife & Parks (FWP)

Montana Department of Environmental Quality (DEQ)

Other organizations and non-profits that may provide assistance through technical expertise, funding,
educational outreach, or other means include:

*  Montana Trout Unlimited

*  US Army Corp of Engineers

Madkson Nutrient, £. coft, and Metals TMDLs ~ Section 9.0
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9.0 MONITORING FOR EFFECTIVENESS

9.1 MONITORING PURPOSE

The monitoring strategies discussed in this section are an important component of watershed
restoration, and a requi nt of TMDL impk ion under the Montana Water Quality Act (75-5-
703(7), MCA), and the foundation of the adaptive management approach. Water quality targets and
allocations presented in this document are based on available data at the time of analysis. The scale of
the watershed analysis, coupled with constraints on time and resources, aften result in necessary
compromises that include estimations, extrapolation, and a level of uncertainty in TMOLs. The margin of
safety (MOS) (Section 4.0) is put in place to reflect some of this uncertainty, but other issues only
become apparent when restoration strategies are underway. Having a monitoring strategy in place
allows for feedback on the effectiveness of restoration activities, the amount of reduction of instream
pollutants (whether TMDL targets are being met), if all significant sources have been identified, and
whether attainment of TMDL targets is feasible. Data from long-term monitoring programs also provide
technical justifications to madify restoration strategies, targets, or allocations where appropriate.

The monitoring strategy presented in this section provides a starting point for the development of more
csuled plmm; efforts regarding monitoring needs; it does not assign monitoring respensibility.
dations provided are ded to assist local land managers, stakeholder groups,
uMM&mmmumhavmnppmpmmmlmmmwmlmwww
improvement goals outlined in this document, Funding for future monitoring is uncertain and can vary
with economic and political changes. Prioritizing monitoring activities depends on funding opportunities
and stakeholder priorities for restoration. Once restoration measures have been inuemonnd m a
wasterbody with an approved TMDL and given time to take effect, DEQ will
of the waterbody's impairment status and whether TMDL targets and water quality standards are being
met,

duct s 1
ta

9.2 ADAPTIVE MANAGEMENT AND UNCERTAINTY

In accordance with the Montana Water Quality Act (75-5-703 (7) and (9), MCA), DEQ Is required to
assess the waters for which TMDLs have been completed and restoration measures, or best
management practices (BMPs), have been applied to determine whether compliance with water quality
standards has been attained. Thlulgmwhhm mm Wowhm is incorporated
into DEQ's assessment and water quality impai ination p

Adaptive management as discussed throughout this document is & systematic approach for improving
resource management by learning from management outcomes, and aliows for flexible decision making.
There is an inherent amount of uncertainty involved in the TMOL process, including: establishing water
quality targets, calculating existing poliutant loads and necessary load allocations, and determining
effects of BMP implementation. Use of an adaptive management approach based on continued
monitoring of project implementation helps manage resource commitments as well as achieve success
in meeting the water quality standards and supporting all water quality beneficial uses. This approach
further allows for adjustments to restoration goals, TMDLS, and/or aliocations, as necessary.

For an in-depth look st the adaptive management approach, view the U.S. Department of the Interior's
Technical Guide and description of the process at:
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Madzan Nutrient, £. coll, and Metals TMOLs - Appendix A E. cof, and Metals TMOLs — Appendix B

10.0 PusLIC PARTICIPATION AND PuBLIC COMMENTS

Stakeholder and public involy is a comp of total maxi daily load (TMDL) planning
supported by U.S. Environmental Protection Agency (EPA) guidelines and required by Montana state law
(Montana Code Annotated (MCA) 75-5-703 and 75-5-704) which directs the Department of
Environmental Quality (DEQ) to consult with a watershed advisory group and local conservation districts
during the TMDL development process. Technical advisors, state and federal agencies, interest groups,
and the public were solicited to participate in differing capacities throughout the TMDL development
process for this project in the Madison TMDL Planning Area.

10.1 PARTICIPANTS AND ROLES

During completion of the nutrient, £. coli, and metals TMDLS in this document, DEQ worked to keep
stakeholders apprised of project status and solicited input from & TMDL watershed advisory group. A
description of the participants and their roles in the development of the TMOLS in this document is
contained below.

Montana Department of Environmental Quality

Montana state law (75-5-703, MCA) directs DEQ to develop all necessary TMDLS. DEQ provided
resources toward completion of these TMDLS in terms of staff, funding, intemnal planning, data
collection, technical assessments, document development, and stakeholder ication and
coordination. DEQ has worked with other state and federal agencies to gather data and conduct
technical assessments.

United States Environmental Protection Agency

EPA is the federal agency responsible for administering and dinating requir of the Clean
Water Act (CWA). Section 303(d) of the CWA directs states to develop TMDLs (see Section 1.1), and EPA
has developed guidance and programs to assist states in that regard. EPA has provided funding and
technical assistance to Montana’s overall TMDL program and is responsible for reviewing a
TMDLS to see that they meet all federal requirements,

Conservation Districts
DEQ consulted with the Madison and Gallatin County conservation
TMDLS in this document, which included opportunities to

and work with DEQ in
participation from the
representatives; livestock-oriented and f
groups; watershed groups; the hyd
representatives of fishing, recreation,

APPENDIX A — SURFACE WATER NUTRIENT, E. coL/, AND METAL DATA
FOR THE MADISON TMDL PLANNING AREA

APPENDIX B — METHOD FOR

FROM SEPTIC SYSTEMS M

TMDL PLANNING AREA
LIST OF TABLES

Table A 1. Madison TMDL Planning Ares Nutrient Dats.
Table A-2. Madison TMDL Planning Area Algae Data

Table A-3. Madison TMDL Planning Area Macroinvertebrate Dats
Table A-4. Madison TMDL Planning Area Escherichia Coli Data
Table A-S. Madison River TMDL Project Ares Metals Data

5 Septic System Nitragen Loading Matrix
Table B-3. MEAKNSS Septic Systerm Phasphorus Loading Matrix
Table B-3. Madisen TMDL Planning Area MEANSS Nitrogen Analysis.

Table B-4. Madison TMOL Planning Area MEANSS Phesphorus Analysis
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MADISON :
W ATERSHED Stream Summaries

STREAM SUMMARIES
2020

Pollution Problems Pollution Problems

Sediment - Flow Modifications

Flow modification refers to 2 change in the flow characteristics of 3 water-
body relative to natural conditions. Modifications could be associated with
changes in runoff and streamflow, commonly finked to elevated peak
effects. Accumulation of fine sediment reduces availability of suitable 5 flows. Road crossings, particularly where culverts are undersized or inade-
spawning habitat for fish and smothers fish eggs and fry. Accumulation of quately maintained, can also alter flows by causing water to back-up up-
large particles, such as cobbles, leads to over-widened channels and re- ” stream of the culvert. Irrigation withdrawal management can lead to base

< 2 > flows that are too Jow to support aguatic life and recreational activities, or
duced streamflow {sometimes laading 1o subsurface flow]. Water can also resultin dry channels. Low flow conditions absorb solar radiation more

appear murky when excess sediment is suspended in the water (turbidity). i - 1 readily and increase stream temperatures, which in turn creates dissolved
oxygen conditions too low to support some species of fish.

: ; Solutions
’ ; Improve heaith of streamside : Human-Caused S ources install properly sized culverts at stream
Erosionfrom dirt/gravel o otation toincrease streambank 5 ) o Unbendevelopment cossings
pixi A stabifity and filter sediment from E \ « Timber harvest . 'w"?z"m projects,
Construction sites 3 i where appropria

reaching the stream from upland s Undersized culverts 5 :

Mining lerie « Iimrigation withdrawal Mammssbetmmand
Agricultural activities management timber harvestareas

Sediment is 3 naturally occurring component of 3 healthy and stable

Human-Caused sourc'ﬁ SoRbans
Streambank Erosion

i Temperature Instream and Streamside Habitat Alterations

Montana’s western streams naty; run cold and support trout fisheries. Incress od These alterations refer to circumstances where practicaalongstream chan-
stream temp eratures from solar radiation or human additions of heated water threat- nel have altered or removed vegetation and cases where the stream has
en the health of fish by reducing dissolved oxygen, and increases amounts of aigae been physically aftered or manipulated. These changes subsequently alter

B srowing in the stream that furth er reduces available dissohved oxygen for fish. Higher channel shape and stream temperature, and may resultin loss of instream
stream temp eratures also make fish more susceptible to disease, and boost the op- habitat [riffles and pools).
partunity for non-native fish mor e tolerant of higher stream temper stures to outcom-

petenative trout.
Human-Caused S ources .
removal of streamside Solutions T
vegetation . Mmmbuﬁus
| Homan e e koo Overgrazing instream corridors . * mmﬂw
o Removal of native streamside Improve h aaith of :qum mr: :;::E:;'g@i:rgg&l Streamside vegetation.
vegetation 1o cresie temper ature-reducing shade P st « Maintain natural stream shape
Irrigation withdrawals and ehannel stabdity (keep streams from ¥ . Channel 3 hterations dus to new and pattern and aflow
Warm it rigation return flows becaming wid e and shallow| infrastructure (roads, bridges, to move/migrate {avoid
dam impoundments} straightening streams)




Antelope Creek Antelope Creek

Location Description: Headwaters to junction with Cliff Lake

WATERSHED RESTORATION PLAN INFORMATION

Antetope Creck WRP Blements
Waterbody / Assezsment Unin ID: MT41F004 140

!

i
' Agpil cable Document Sg.ctianls)
impatrments Addressed in Source wad Targets Water Quality improvement
JONN U ocasmant Assessment Reductions Practices & Monitoring Plan
' Sedimentation — Siltation 5431, 55, 541 a0,
55 571 100
' ARrcration in stream side or NA A Na 80,
Ittoral vegetathve covers 9.0,
The excess fine sediment loading at the upper DEQ- ' e
monitored site [ATLP 04-02) is linked to riparian grazing in Flow Fegime M odifics tlon NA NA NA 20,
the form of trampled streambanks and over-widensd areas 90,
of the stream from cattle crossings. : & A | 100
Am#m:m:u;ansauth’ l “NA - oot apphcable
. I
Solutions
Riparian area improvements in the form of grazing best
management practices could eventually resultin reducing i ) ONTORING LOCATIONS
sediment loading &nough to meet the water quality stand- Yo Mom o .l ER
ard. The DEQ-monitored site on lower Antelops Cresk AND COU.ECTE) DATA
(ATLP 10-01) demonstrated stable streambanks and a re- '*-.\

COVEring riparian area due to 3 more recent fencing project
and hardened stream crossing that has reduced fivestock
access to the stream.

Legena
Sediment, Bank Erosion. and Gresaline Sites
Antelope Croek - »

Study Stream

AILP M0

Potential Restoration Project Locations : s v \
The project locations discussed in this section are directly G XTI g S
linked to riparian grazing management or other riparian Healthy rip arian vegetation along Antelope Creek

zone improvement BMPs that would subseguently result in
reduced bank erosion and im provements in the stream’s
ability to transport sediment and provide aguatic habitat
(channel form and function). Based on reviews of aerial
photography, riparian areas gensrally appear healthy along
the very upper reaches of Antelope Creek. Heavy grazing

Amaope Creel Seanun Momm l.ocmlons

3 R [sten Cafie ction Entf Latitude® Longitude’ Monit oring P cters
throughout the middle and lower portions of Antelops { rxlenorid : ] —
Creek i likely creating the same conditions seen at the DEQ | aTwos 0z DEQ 4258121 11152829 inctream fine sedimem®

B L (MOBANT LCOZ) instream habrat
-monitored site ATLP 04-02 {unstable streambanks and un- -
healthy riparian areas). Additionzlly, Antelope Cresk runs : Greenline
dry during the summer months below ATLP 04-02 and pro- ] anr10 01 DEQ 2274577 11153733 inztream fine sedime nt*
jects to increase streamflow during hot summer months (MOSANT LLO2) snstream habitat
would prove beneficial to aguatic life as wellas the riparian se
Sroonhng

area for maintaining stable streambanks. £ * amude flongftudes are the downstream end of the sampling sre

& ¥ inztream fine zediment Incudes crass sections, pebbie counts and pool tail grid tasses

Monit oring focati on ATLR 1001 above Ciff tak e




MADISON STREAM SUMMARIES

for sediment and temperature

Water Quality Montana DEQ | May 27,2020




MNational

Salmon

Nat
f

wnal

Butte

Deefodge
Naty

Bozeman

Livingston

Madison Stream
Summaries

Summaries are provided for the
study streams on the map to the
left. A description of water quality
problems, solutions, and possible
restoration project locations related
to sediment and temperature
impairments are given stream by
stream.




s Edit story .

Antelope Creek |

Location Description: Headwaters
to junction with Cliff Lake |

ATLP 10-01 o |
5 ? N ‘
Impairments: Sediment, Flow A 1
y - 1 — r \
Alteration, Alterations to oS * i 5 s |
= s “ |
Streamside Vegetation 4 . ‘? |
ATLP 04-3)g p
- - ‘ ) _\/‘ ).
Negatively Affects: Aquatic Life . \ I b el
p

~ -

UL |

Problem

Excess fine sediment loading at the
upper DEQ-monitored site (ATLP

04-02) is linked to riparian grazing

in the form of trampled




Watershed Restoration Plan Status

[ WRP Completed [ ] No WRP Activity
/) WRP Development in Progress | | Tribal Lands

||||||||| 02/03/2020 - DEQ Watershed Protection Section




(click for webmap)
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https://mtdeq.maps.arcgis.com/apps/webappviewer/index.html?id=97f1b426b66d495f802ddc29a129da43
https://mtdeq.maps.arcgis.com/apps/webappviewer/index.html?id=97f1b426b66d495f802ddc29a129da43

Bitterroot Lower Gallatin GOAL: Demonstrate Improvements to
Water Quality

Strategies:
More projects on the ground — 50% of
319 funds
Increase technical assistance
Track water quality trends
ldentify success stories and landowner
stewardship
Build capacity of local groups and leaders
Foster interest in water quality

2020-2022 2023-2025 Focus Watershed Attributes
Increased Project Funding  WRP in place, momentum, stakeholder
interest, ability to track change, easy to

implement BMPs, potential to reduce a
FOC Uus Wate rs h ed S community’s point source treatment
costs




Riparian Evaluation

Bitterroot River Watershed
Riparian Cover
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Bitterroot River Watershed

Riparian Evaluation Method Results

Riparian Cover

Wil o

Tin Cup
Threemile
Sweathouse
Sleeping Child
Skalkaho

Rye + North Fork
Morth Burnt Fork
Miller

hdill

McClain

Lost Horse

Lick

Kootenai
Blodgett
Bitterroot

Bear

Bass

Ambhrose

Stream

Reimel

Owverahich

Laird + Gilbhert

Hughes

Bitterroot, YWest Fork
Bitterroat, Mez Perce Fork
Bitterroot, East Fork

Lolo, West Fork
Lolo, South Fork
Lolo, East Fork
Lolo

Granite

Percent Riparian Caver . 75 ot more

100488

o107

25
]
74

i

5
100

Percent of Riparian Buffer

251075 || Lessthan 25 | Not evaluated

sigleMpEaH

Streams with <%25 high riparian
cover:

o \Willow

oMiller

*McClain

#Lick

s Ambrose

*\West Fork Lolo

*Sranite

Streams with >75% high riparian
cover:

*Tin Cup

*Rye Creek Watershed
#Lost Horse

*Kootenai

#Blodgett

#Bear

*Overwhich
Others important notes:

sNorth Burnt Fork (~40% low
riparian cover)

*Most unevaluated reaches are
in USFS property, where fine
scale source assessment work is

routinely done



2000

1500

300

Bear Creek

Restoration Patential | Uncertain  Readilyachievable | Difficult

2 % of evaluated

CropGraze

1 % of evaluated 0 % of evaluated

Developrment Mining
Source

1 % of evaluated

Linknoen vag removal

0000

B0000

0000

Miller Creek

Restoration Potential . Readity achievable . Difficult

65 % of evaluated 3% of evaluated 0% of evaluated 0% of evaluated

CropGraze Developrmeant Wirimg LInkrionetn veg remaoval
Source



Project Follow-up

* Project Effectiveness Reviews (PERs)

* TMDL Implementation Evaluations
(TIES)

* Re-assessment
e Success Stories




Project Effectiveness Reviews - PERs

* Primarily qualitative evaluation of success based on existing baseline
data and current conditions

* Projects achieving intended goals?
 Landowners satisfied?
* Influenced local attitudes?

* Photo points are critical component
* Eventually help guide the TMDL Implementation Evaluation process



PER Example
Upper Lolo Creek TMDL Culverts

Goal - Replace 5 priority culverts identified in the Upper Lolo TMDL to 3 o

S -

ensure fish passage and adequate passage of 100-yr flood events. Pre-construction (2002)

Total cost $353,529; $55,000 in 319 funding

Existing data
* Photos
* Culvert surveys . :
 Substrate particle size distribution P B, <
e Gradient Post-construction (2008)
e Fish movement and genetics % iy /

Data collected for PER
 Photos

* Qualitative assessment of instream and riparian conditions
and existing BMPs

Re-assessment scheduled for 2020

Post constructlon (2018)



TMDL Implementation Evaluations - TIEs

Types of data and information needed
* Watershed projects implemented
* Photos
* Monitoring
* pollutants
* riparian condition and habitat
Outcomes

» Additional projects needed, time, or
planning (TMDL revisions)

e Success Stories

Watershed

Big Creek
Upper Lolo
Cooke City

Deep Creek

Reimel Creek
Lone Tree Creek
NERRELG

Lake Helena

Cooke City
Addendum

Cramer Creek

Big Spring Creek

Ruby Watershed

Bitterroot
Headwaters

Impairment listings

Sediment
Sediment
Metals, sediment

Sediment,
temperature

Sediment
Sediment, nitrate
Sediment, POC

Nutrients only
Metals, sediment

Metals, sediment

Sediment, PCB,
nutrients

Metal, sediment,

temperature, nutrients

Sediment,
temperature

Year Completed

2011
2011
2011

2011

2016
2017
2018
2018

2018
2019

2019
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Swan Lake Watershed TIE - Findings
Jim Creek

* Improvements in forestry BMPs
resulted in broad scale habitat
60,000 acres of Plum and water quality

Creek Timber improvements
Company lands :
transferred to state * Jim Creek: Proposed for

and federal agencies delisting in 2018 DEQ
in 2011 Integrated Report.

e Goat Creek: reassessment in

Watershed BMPs and 2020

restoration activities
(2006 -2015) * Swan Lake: Development of

. $320,260 (319) lake numeric standards for
e $693 585 chlorophyll, nitrogen,
(Local) phosphorus and clarity would

¢ $1,262,693 heeded.
(Fed)

T SN~ D) L
. S
S Y\
s :
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Soda Butte Creek (2018)

e Delisted for metals
e Custer Gallatin National Forest

Jim Creek (2017)

e Delisted for sediment
* Flathead National Forest

Deep Creek (2016)
e Delisted for sediment
« NRCS NWQI watershed

Meadow Creek (2014)
* Delisted for
e Bitterroot National Forest

Swift Creek Watershed (2013)

e Delisted for sediment and nutrients
* Flathead National Forest

Big Creek (2012)

e Delisted for sediment and habitat
* Flathead National Forest

Piper and Goat Creeks (2009)

e Delisted for nutrients and sediment
 Flathead National Forest

Upper Sun River (2008)

* Delisted for sediment

To document results as part of EPA National Water Program
Guidance

Success Stories

S T,

i@; NONPOINT SOURCE SUCCESS STORY

Projects Reduce Sediment from Forest Roads in Jim Creek in the
Swan Lake Watershed

Waterbodv Improved lJim Creek was listed as impaired by sediment in 1396. Total

maximum daily loads {TMDLs) were completed for the Swan Lake
watershed by Montana Department of Environmental Quality (DEQ) in 2004 for Swan Lake, Goat
Creek and Jim Creek. Swan Lake aquatic life use is threatened by particulate organic carbon and is
linked to low summer dissolved oxygen levels in the deeper parts of the lake. Since the TMDLs were
developed, the Swan Ecosystem Center (now Swan Valley Connections) has worked with Flathead
National Forest, Department of Matural Resources and Conservation state trust lands, Plum Creek
Timber, DEQ, and other partners to develep and implement a watershed-based plan. Numercus
Clean Water Act (C\WA) saction 319 projects have been implementad, focusing on forest road-
generated sediment reductions. In 2015 and 2016 the Montana DEQ collected sediment-related
data in Jim Creek and completed an assessment in March 2017, with an outcome of a proposed 2018
de-listing sediment/siltation as a cause of impairment in Jim Creek.

Problem

Jim Cresk, = 13-mila-long str=am in narthwest
Mantane’s Swan Lake watershed was list=d o3
impaired by sediment in 1996 based on Mantana’s
nasrative standard {Figurs 1. The standard does not
allow increases abave naturally cocurring sediment
cancentrations that will or ane likely to harm sgquatic
Bz or ather bencficel uses.

TMDLs wers developed for three watsrbodies (Swan
Lake and Jim and Goat crecks) in 2004, Sediment
sources were identified as road enosion, riparian and
streambank erosion, and other tmber harvest activi-
ties. Sediment targets [channel substrate fines, pools
with coves, [ rg;wundy defteis, and macrainvertabrate

blished for Jim Creek as Figure 1. Jim Cresk iz in the Swan Lake watershed.
pnrlnfﬁ\eTMEl.prmus.'l'MDLlummun strategies

included of best 4 |ﬁg]1|1g|ﬂs
{BMPs) to existing forest roads, riparian and stream Pmm

bank protection from existing and future private [nor- The 12,512-ncre Jim Creek watershed was the focus
timber) development, and epplicetion of forestry BMP of two CWA section 318 projeces (2006 and 2013
ices, induding the ide b one. that implement=d forzst road BMPs, including cross

draing, ralling dips, fispper bars, blading snd rashap-
Ball trout and griscly bees, bath listed under the ing raedway surfaces, upsizing and replacing cubeerts,
Endangered Species Act, ar= found in the 408,630-acre active and passive road decommissioning, and road
Swan Lake watershad, which is clazsified as part of the reslignment. Since the TMDLs were developed, Swan

MNarthern Rocky Mauntain ecoregion. Valley Connectians [SVC] has been awarded seven

Jim Creek (McNell Core Sediment Data)
100

* JnCreek
E 7 | L Cam ek
-
.§ = w ym AR+ 154

Figurs 2. Regression trend fins shaws that percent
fines have declined over time.

CWA section 313 contracts, sddressing sediment
ughout the Swan Lake with

Lower lim Creek, seen hene in 2013, now
meets Montana’s narmative sediment standard.

250 pounds per road mils per year. ijel:lsintha
Jim Creek watershed have resulted in an estimated

2n emphasis an the forest ronds rk—the largest

mnth ic source of inthe

redu :nonufiimnsp-e ryear, 8 24 pero=nt

SV develaped o Quality Assurance Project Plan in
2008, and 2 Watershed Restorstion Plan in 2008

that waz Lpdeted in 2012, Between 2010 and 2017,
SV has imalemented 10 wetand, stream or rigarian
restoration projects cn nine privataly owned parcels
(82 ncres) and ane on public lnd [12 ncrez) thet were
funded by sources cther than the CWA saction 319
program.

0u| rfactors contributing to sediment reduction
di regulztary = . In 1383

Montara passed the BMFNntrﬁ ation Law, which
reguires landowners to natify Montana Department
of Natured Rescurces and Conservation [DNRC) prior
o harvesting imbar. DNAC forestars provide tachni-

i on proger ing techrigues and
BMP i o In 1901 M. d the
Streamside Maragement Zone Law, which requires,
among cther things, that a riparian buffar of at least
50 faet from each bank be maintaned during commer-
cinl Smber harvesting, These two laws have signifi-
cantly improved implamertation of farestry practicas
designed to protect water quality.

Results

With suppart by CWA section 318 snd state and
la :nlmrh:hﬁmdhg,s\fchnsr!p ried 2 sediment
reduction of 159 tans per year in the Swan Lake
watesshed. Additionally, the Mm Deportment
of Transp has Gecresed their

af traction sand slong 47 mies of state highway 83
thraugh the Swan Valley, frem about 500 paunds t

T4y US Emironmentsl Protection Ageney

0 - Office of Water

& 3 Washington, DC
EPA BA1-F-17-001AA

December 2017

from th 135 tons per yesr otal
szdiment load. Sediment sampling has shawn that the
percent of sediment fines in the Jim Creek channel
substrate have declined (Figure 2}

Macroirvertebrate and pariphyton sigae sampling
yiekded results that indicat= = high level of bickegical
int=grity on Jim Creek. The three macroinvertabrate
samples had an sverage Hilsznhof biotic index valus
of 1.96 [range: 1.84-1.57). The single periphyton
sample yiekled 8 sediment taxa prabability of impaie
ment of 16 percent, well within the target of less than
51 percant. Because lim Cresk iz now meeting the
state’s narrative standard for % neturslly accurrin 5
concentrations of 3 :nimmlor:lupcndcds:d ment.”
MDEQ i

impai mmlmmrm Creck in 2013 (Figurs 3.

Partuers and Funding

ST ks provided the lesdership, cocrdinetion, man-
agement and administration for TMOL implementation
in the watershad. Major partners indude the Fsthesd
Natioral Forest; the DEQ; DMAC the Swan Lakers and
Flathead Biological Station; the Montana Department
«of Fish, Wildkfe and Parks; and the Montana
Dcp rtment of Transportation. A total of $350,260

n CWA saction 310 funds haz supported on-tha-

grau ndBMFi. planring, menitoring, ceardinatian, and
=ducation and cutreach activities in the watershed.
sm: nd locel match hes totaled 5716,029, and the
Flathead National Forest has reported $1,.262,638 in
project contribusions.

Far additional mformation contact:

Jonothan Bowler, Swan Valley Connections
406-754-3137 = Jonathani@SVConnections.org

Beth Gardner, Fiathead National Forest
A5-B37-7508 = brandner@fs fedus




'y : M Blackfoot Watershed
: o W e

WATERSHED
COORDINATION N

MONTANA
WATERSHED

STORIES ' : : . . ., -2 ; Pa rtn e rS

he Mannix family “We can irrigate with bad water. But R

. -y ,. o
; y 4 { 3 : : = - v “ ATERSHED
i ' 2 ‘ / ) . ik 2 4 P e COORDINATION

has owned and 5 clean water is an indicator ¢ iinable J A - / ¥ 3

managed a sprawling n t. Ranchers man

§ s @ measure of how well we're o . c & o A I
it. In a real practical sense, it’s about our ¥ i s

survival

Since u\nmv; Ilw Blackfoot Challenge

i H Clbomnocyinn © 8 f T S = Across Montana, groups i ntll you Can

like the Musselshell SISt around _the
\ Watershed Coalition

. o (\
‘ ~table-and thlk to
i The more we work together, the RANCHER, HELMVILEE > = ~

bring landowners and

- Se ' R | communities together to one another and
B A atey unty WaterShEds 2 - e find innovative, practical

. A/m ‘ "Wg vbs‘; s | _ : wr%:;ﬁgs solutions to conserve o blllld respeCt/
et - 1 L. @ STORIES natural resources. £ you can'’t move

/v beneﬁtmg a Iandowners

& ; lzvelzhood L ‘q .1 = o # Learn r.nm»> at FORWARD. vz DEAN ROGGE
! 7 . . 8

RANCHER &
www.mtwatersheds.org . WATERSHED LEADER,

RON SPOON
FISHERIES BIOLOGIST'AT MONTANA FISH,
WILDLIFE & PARKS

Learn more at broadwatercd.org



https://mtwatersheds.org/app/audio-watershed-stories/

Montana Department of
Environmental Quality
\

2019 Annual Report

Kristy Fortman | |406-444-7425
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