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Chapter 1: Introduction

The Little Blackfoot Riveextends approximately 47 miles from its headwaters to its mouth
where it enters the Clark Fork River near Garrison, MT, and draiap@oximately 413 square
mile watershedn 2010, the Montana Department of Environmental Quality (DEQ) identified
numerous stream segments in thitde Blackfoot watershednpaired by metals, sediment,
nutrients, and nepollutant impairments, listean the 303(d) list of watequality-limited stream
segmentgDEQ, 2010) The 303(d) list biennially identifiedlavaterbodies that fail toneet

water quality standard$heLittle Blackfoot River Watershed TMDL and Framework Water
Quality Improvement Pla(LBFTMDL) (DEQ and EPA, 20119ought to identify the sources of
the pollutants and estimate currésddings and potential reductions by compiling the best
available empirical data, utilizing ecological models, performing contemporary assessments of
individual streameagmentsand talking with landowners throughout the watershed.

Additionally, theLittle Blackfootwatershedncludes a number agtreams which the Montana

Natural Resource Damage Program (NRDP) designataglapriority for restorabn, including

the Lower Little Blackfoot River, Spotted Dog Creek, Dog Creek, and Snowshoe Theek.

NDRP identified priority tributaries within the Upper Clark Fork River Basin (UCFRB) where

fishery habitat protection and enhancement activities would &augh probability ohelping to

recover the aquatic and terrestrial resourcednasie UCFRB, which occurrediue to the

release of hazardous substances from decades of extensive mining and mineral processing in

Butte and Anaconda, M{Saffell et al., 2011St r eams ar e | i sted as HAPri
Aot her i mpairedo throughout this docAsment, wh
opposed to establishgra set priority list of streanspecific tothis WRP, we seekto establish

functional prioritiedor each impairedtream, such as establishing bank stability or improving
in-channel habitat, to give stakeholders working at many different scales ideastéoation

projects However, we reference the NDRP priorities because of the common goals of the

UCFRB restoration and that of the Little Blackfoot watershed and the specific funding

opportunities available for projects occurring on NRDP priority steeam

Some restoratn has occurred since the development o BETMDL, but no planning for a

holistic wateshel approach to achie TMDLs and restoration goalsas been completedfter

TMDLs are developed, implementation of a strategy to achieve TMDIs goaoluntary for

non-point source pollution, and thus requires the cooperation of multiple stakeholders.

Stakeholders from Trout Unlimited, thiéelena National Forest, DE@e Environmental

Protection Agency (EPAYhe Watershed Restoration Coalitio®dRC), and private landowners

came together to try to address water quality irLitie Blackfoot watershedThis document is

a product of the stakehl der sd col |l aborative efforts and ai



the metals, sediment, nutrisnand nofpollutant impairments identified in thRdBFTMDL while
also considering the complementary restoration planning efforts by the NRDP.

Funding for this project was made available through a DEQ 319 grant, which allocates funds
towards the planningnd implementation of projects addressing-pomt source pollutionThe

EPA requires a Watershed Restoration Plan (WRP) in order to receiverisddu project
implementationThis WRPwill idertify the primary causes of watguality impairmens,

desribe management measures needed to achieve the TMDL reductions, and prioritize future
remedialand restoratiomctions.Additionally, thisplan will identify data gaps angliggest

future monitoringWhile this plan is intended to guide future restorapomjects, adaptive
management is essential as projects are evaluated and new information becomes available.
Restoration activities to remediate past damages and improve current management practices will
help to reestablish resilient aquatic communitiesearglire that waters remain cold, clean, and
fishable for future generations.

1.1 WATERSHED CHARACTERIZ ATION

TheLittle Blackfoot watershets dominated by private land ownership (56%), while the
remainder is public land, managed by the USFS (37%), Montana State Trust (6%) and BLM
(1%) (Figurel). Populaton density is low throughout the watershed, with roughly half of the
600 people living in the towns of Avon and Ellis&fS Highway 12 and the Burlington

Northern Santa Fe Railroad line transect the watershed and both lie in close praxthety t
lower Little Blackfoot River

The uplands consist of coniferous forests, which transition to shrublands and grasslands in the
lower elevationsUSFS lands were harvested for timber in the 1970s and 1980s, although little
known logging occurred between 192808 and ongoing logging intensity throughout the
watershed is loWDEQ and EPA, 2011)n the late 2000s, mountagine beetle irdstations
increased rapidly across the lodgepole pine and subalpine forest landsitifar&ackfoot
watershedleaving thousands of acres of dead tréethe vicinity of McDonald Pass at the top

of the watershed, nearly 2/3 of the lodgepole pineewdested by 200fGibson, 2007)The
lowlands aralominated by agriculture, specifically dry land pasture, irrigated pasture, and hay
crops to support cattle grazifigand & Water Consulting, 2002Roughly 11,000 acres in the
watershed are irrigated by numerous surface water diver@enisas et al., 2005)

The watershed is home to multiple mining districts, and waste rock and tailings deposits still

exist in the areddistorically, placer and lode mining occurred on many of the tributaries of the

Little Blackfoot and hard rock mining occurred near Elliston and AMetals mining with

gold-bearing placers began in the 1860s, but in the early 1900s miners became more interested in
extracting lode deposits of gold, silyeopper, lead, and zinc (DEQ and EP®L1).Most



mining occurred on what is now USFS lafte Elliston District, where most of the mining in

this watershed occurred, is near the headwaters of the Little Blackfaat Based on Montana
Bureau of Mines and Geology (MBMG) and DEQ databases, approximately 200 mines exist in
the watershedt5 of these mines are on the DEQ list of priority abandoned mines infiad of

the mining claims in theittle Blackfoot watershedre active(McCullough, 2012)the

American Gulchsilver ming, located in the American Gulch suatershedand theOphir Placer
silver mine located in the Lower Little Blackfoot sulatershedAdditionally, there is an active
dredge permit for gold ore on Carpenter Creek, but is seasonally restricted to'ayolLgh
August 3f'to protect fish (DEQ and EA 2011).

The Little BlackfootRiver was previously designated core habitat area for the threatened bull
trout (Salvelinus conflueng), however recent surveys suggest the population in the Little
Blackfoot is nearing extirpatiofySFS& FWP, 2013)xandis now no longer designated critical
habitat(USFWS, 2010)

1.2 DOCUMENT LAYOUT

This document is organized into two main chapters: the Metals Restoration Strategy and the
Sediment, Nutrient, and Negwollutant Impairments Restoration Strategy. The Metals
Restoration Strategy was originally written and accepted as a standalone ddoyDEQ) in
November, 2014. In 2015, Trout Unlimited completed the WRP for the Little Blackfoot
watershed by developing a restoration strategy for the remaining impairments. The nature of
metals pollution and funding sources available for mine reclamatioanta the division of the
WRP into two separate, but linked strategMing-related waste sources (e.g., adit discharges,
tailings accumulations, and waste rock deposits) are considerguenoitied point sources
subject to waste load allocations (WLAhe TMDLSs gave most metals sources in the Little
Blackfoot watershed a composite Widdie to uncertainties involved with allocating loads to
specific mines and data lacking from reference sites not impacted by miihis@pproach is
based on the assutign that reductions in metals loading can be achieved through the
remediation of abandoned mines and associated waste rock/tdtlig® targeted monitoring
could help refine composite WLABespite technically being point sources, Section 319(h)
funding can be uset pay for abandoned midand reclamation projects designed to protect
water quality if those activities meet both of the following conditions: (1) the activities are not
specifically required by a draft or final NPDES (a.k.a. MPDES) peandt(2) the activities do
not directly implement a draft or final NPDES/MPDES perrilbwever,many abandoned

mines reclamation efforts will likely have sediment and nutrient reduction components and
considering how to maximize ecological benefitsn these projects will be importatwe
integrate the completed metals strategy into this document to formulate a complefiéendigr
WRP to achieve TMDLs in theittle Blackfoot watershed.



Figure 1. Little Blackfoot watershdoverview magUSDA-NRCS et al., 2013)
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Chapter 2Metals Restoration Strategy
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Figure 2. Abandoned mines in tHettle Blackfoot watershedDEQ, 1995; MBMG, 2005; USDARCS
et al., 2013)

2.1 CAUSES AND SOURCES OFPOLLUTION

The 2011 BFTMDL listed 12 stream segments within the TMDL Planning Area (TPA) as
impaired by metals (arsenic, beryllium, cadmium, copper, cyanide, iron, lead, mercury, and
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zinc). Forty-five individual TMDLs were written addressing these impairments.ZltdLittle
Blackioot River Watershed Metals TMDL Addendastablished 10 additional TMDLs for

metals (aluminum and zinc) impairments in addition to the 9 stregments listed in the 2011

LBFTMDL TheLBFTMDLI i st ed fnatural background | oading
abandoned mines, including adit discharge/drainage from abandoned mines and runoff/drainage
from abandoned mine tailings; upland,stneam, and floodplain metals deposits from historical

mi ni ng operations; and p eoumed metals logrhiog (DEQasdo ur c e
EPA 2011). Metals reductions necessary to achieve TMDL levels ranged-86f%.50ne

objective of this document is to describe the primary causes of metals impairment within the
watershed. This section identifies mine sites byash segment, starting with the segment

highest in the watershed. The mine sites listed in bold are of the most concern to the metals
restoration strategy stakeholder group and will be addressed in this restoration strategy.

2.1.1 Un-named Creek (MT76G006_01p

TMDLs were developed in 2011 for arsenic, cadmium, copper, lead, mercury, zinc, and iron,
with an additional TMDL written in 2014 for aluminum in Wamed Creek (0.8 mi). The area
encompasses both private land and Helena National Fanelst wi t lost prdba&ble i m

i mpai r me nOntari® Mioer, locateddmostly on private lanBEQ and EPA014). The
LBFTMDL gives a single wasteload allocation to Ontario Mine because all human related metals
loading to UAnamed Creek is associated with this miDEQ and EPA2011). DEQ Abandoned

Mine Lands (AML) had Ontario Millsite on its priority list, whereas tiFTMDL refers to the
Ontario Mine as the primary cause of impairment. Further research and a site investigation are
necessary to better understand the impants from each source and the distinction between the
two. Ontario Millsite was ranked as priority number 99 on the original DEQ Priority Abandoned
Mine list, but is currently considered reclaimed by the Montana Waste Cleanup Bureau (MWCB)
after removahction in 2005 (DEQ 2013). The MWCB oversees the cleanup of abandoned mine
lands and National Priority List (NPL) facilities (DEQ 2014). The area also includes two
prospect mines and a hardrock mine called Amanda mine, but these are thought to be
insignificant sources of metals impairme®HQ and EPA2011).

2.1.2 Monarch Creek (MT76G004_060)

TMDLs were developed in 2011 for copper, lead, mercury with an additional TMDL written for
aluminum in 2014 in the Monarch Creek segment (4.7 mi). The area is locatedeoa H

National Forest landMonarch mine, the only hardrock mine in the aréaconsidered the

Apri mary source of met antis cutreotly chnkedgs RDEQ pridrayn ar ¢ h
number 7BDEQ and EPA2 0 1 1) . I n 1998, H a coltppsadvmdl puildeng, al . o
an open but locked adit, another adit that is camdzlit discharging and approximately 0.75
acresofwelv e g et at e dhe AbmndbnediMine Reclamation Bureau (AMRB) reported a
hazardous structure and a hazardous adit ngdrased on observations in the early 1990s in the



Summary Report of Abandoned Mine Sites (DEQ 1985w prospect mines also exist in the
area.

2.1.3 Ontario Creek (MT76G004_130)

TMDLs were developed in 2011 for cadmium, copper, and lead, with additional $MDL
developed for aluminum and zinc in 2014 in the Ontario Creefbasim Hard Luck Mine, a

0.3 acre site 1,000 feet from Ontario Creek, upstream of confluence with Monarch Creek, has 3
waste rock piles, 2 adits, and 1 building, with a diversion syptesent that could use
improvement (DEQ 1995). This mine is thought to be the primary source of metals impairment
(DEQ and EPA2011). The Montana Bureau of Mines and Geology (MBMG) has found the site
to be dry on occasional visits. (Hargrave, et al. 1998)d Luck Mine is currently ranked

number 96 on the DEQ Prioritized Short List of AML Sites (DEQ 2013). Three other non
priority mines exist in the area, where water flowing out of mine adits could be impacting water
quality OEQ and EPA2011).

2.1.4 Sally Ann Creek (MT76G004_055)

TMDLs were developed in 2011 for cadmium, copper, and zinc for Sally Ann Creek. The area
contains about five abandoned mines, includieggraph Mine, which is DEQ priority number
119 on the most current Prioritized Short List of ABites (DEQ 2013). Telegraph mine had a
discharging adit and water flowing through waste rock in 1995. Othepnaority mines in the

area with waste rock or water in mine shafts include Home Stake and Excelsior. MBGB
determined that Bullion Mine, also the Sally Ann Creek Basin, had no visible impact in 1993.

215 ObKeefe Creek (MT76G004 _054)

TMDLs were developed in 2011 for cadmium, cop
approximately 15 mines i n Sude €hin@MincemwichéesDEQ e e k B
priority number 19 (DEQ 2013). In 1993, Sure Thing Mine consisted of a discharging adit
flowing through tailings and waste rock. Another sgriority mine thought to be contributing to
met als i mpairment in Ob6KeeKingMikr eek i s O6Keefe

2.1.6 Telegraph Creek, Upper Segment (MT76G004_051)

The 2011 TMDL listed metals impairments for arsenic, beryllium, cadmium, copper, lead, and
zinc, with anadditionalTMDL written for aluminum in the 2014 addendum for Upper Telegraph
Creek. The areeontains approximately 25 minescludingDEQ Priority mined.ily/Orphan

Boy, Third Term, Julia, Anna R/Hattie M, andSE SWSection 10 These mines are currently
ranked numbers 10, 127, 38, 44, and 97 respectively on the DEQ Prioritized Short List of AML
Sites (DEQ 2013). Other mines in the area inclddb Camp Mine, Viking Mine , Unnamed

Mine 8N5SW6ABDB, Champion, and Moonlight Cabin Mine, but these are not ranked on the
DEQ priority list.



2.1.7 Telegraph Creek, Lower Segment (MT76G004_052)

The 2011 TMDL listd metals impairments for lead, mercury, cadmium, copper, and zinc for
Lower Telegraph Creek. An additional TMDL was written for aluminum in 2014. There is no
record of abandoned mines in the Lower Telegraph Creekasih DEQ and EPA2011).
Therefore, tis restoration strategy will focus on mines in the Upper Telegrapbasih, with

the intention that cleaning up mines upstream will improve metals impairments downstream as
well. Further monitoring in Lower Telegraph Creek will be conducted to detethersources

of metals impairments for this stream segment.

2.1.8 American Gulch Creek (MT76G004_079)

A TMDL was written for American Gulch Creek for arsenic in 2011. Although the American

Gulch Creek basin has no mines that appear on the DEQ priority abamdioreddst, at least

five abandoned mines exist in the baghtQ and EPA011). These mines include Neenan, NE

SE Section 10, Carbonate Marysville, Pine Ridge, and Unnamed 11NO6W10CADD, but few
details are known about these mines. The 2011 TMDL recomméundieer monitoring of this

stream segment because there was only one sample site at the mouth of American Gulch Creek at
Dog Creek, even though most of the mines are located closer to the headwia@and EPA

2011). This restoration strategy calls forther monitoring of this site in order to assess a more
specific source of impairment and develop a plan for remediation.

2.1.9 Dog Creek, Upper Segment (MT76G004_071)

TMDLs were written in 2011 for arsenic, lead, zinc, cadmium, and copper impairments to Upper

Dog Creek, with an additional TMDL written in 2014 for aluminuald Butte Mine was a

significant contributor to metals impairments in Dog Creek, but has been the site of an extensive
reclamation project, which addressed this site and multiple oth#rs area. Because this is a

DEQ priority site, this metals restoration strategy addresses it, but monitoring is necessary to
understand the success of reclamation at this site and whether any issues or metals impairments
remain. This sdltaei med cloyh sMWE@B @ dd ieg et o t he r e mc
in 2012 (DEQ 2013).

2.1.10 Dog Creek, Lower Segment (MT76G004_072)

The 2011 TMDL and the 2014 addendum determined a need for reductions of copper, lead, and
aluminum.Although numerous mines exist withims stream segment, none are DEQ priority
mines. Additional monitoring is recommended in order to determine more specific source
allocations of metals impairment in the lower segment of Dog Creek.

2.1.11 Little Blackfoot River, Upper Segment (MT76G004_020)

TMDLs were written in 2011 for the Upper segment of the Little Blackfoot River for arsenic,
cadmium, copper, cyanide, and le@dtiere are five additional DEQ priority mines in the Upper
Little Blackfoot subbasin not already discussed in tributary-balsins:.Charter Oak, Kimball,
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Mountain View, Golden Anchor, and SE SW Section 10Charter Oak is listed as a mine site
reclaimed by other programs/agencies, due to the USFS removal action. The site had waste rock
removed, tailings removed, hazardous openings @¢)@s®l an onsite repository constructed

from 19961998 (Oaks 2014}t was originally ranked number 12 on the DEQ priority list.

Kimball, Mountain View, Golden Anchor, and SE SW Section 10 are ranked 77, 65, 59, and 97
respectively in the most updated Pitiaed Short List of AML Sites (DEQ 2013)heHope

Mine and Blackfeet No.1 Minehave not been listed as a DEQ priority site, butalso

addressed in this metals restoration stratkgyto their significance to stakeholder groups

2.1.12 Little Blackfoot River, Lower Segment (MT76G004_010)

TMDLs were written in 2011 and 2014 for the lower Little Blackfoot for arsenic, lead, and
aluminum.Nearly 100 mines exist throughout this sudsin; however, only one is a DEQ

priority mine Victory/Evening Star. This mne is currently ranked 118 on the Prioritized Short
List of AML Sites (DEQ 2013). Although this restoration strategy focuses primarily on the
Upper Little Blackfoot, this mine is addressed in the restoration strategy because it is a priority
mine and loceed near a stream segment addressed in the Little Blackfoot TWHDle2-1
summarizes the significant mine sites mentioned above by stream segment, which will be
addessed in this restoration strategy.

Impaired subwvatersheds identified in tHeBFTMDL that do not have abandoned mine
reclamation addressed in this strategy incliaever Dog Creek, Lower Telegraph Creek, and
American Gulch Creek. No records of abandom&ukes were found for Lower Telegraph Creek.
Lower Dog Creek and American Gulch Creek both have records of mines in the area, but
specific sources have yet to be identified. Monitoring will take place in thessatebsheds to
determine specific sourcel@tations.

Table 2-1. Mines addressed in Metals Restoration Strategy listed byvatdrshed.

Mine Site

Sub-Watershed

Ontario Mine

Unnamed Creek

Monarch Mine

Monarch Creek

Hard Luck Mine

Ontario Creek

Telegraph Mine

Sally Ann Creek

Sure Thing Mine

O'Keefe Creek

Lily/Orphan Boy Mine Upper Telegraph
Third Term Mine Upper Telegraph
Julia Mine Upper Telegraph
Anna R/Hattie M Upper Telegraph
Hub Camp Upper Telegraph
Viking Mine Upper Telegraph
Bald Butte Upper Dog Creek
Charter Oak Upper Little Blackfoot




Kimball

Upper Little Blackfoot

Mountain View

Upper Little Blackfoot

Golden Anchor

Upper Little Blackfoot

Hope Mine

Upper Little Blackfoot

SE SW Section 10

Upper Little Blackfoot

BlackfeetNo. 1

Upper Little Blackfoot

Victory/Evening Star

Lower Little Blackfoot

2.2 LoOAD REDUCTIONS

Load reductions from the 201 BFTMDL and 2014 addendum are listecbglow by each
stream section. Allowable loads vary depending on streamflow and water hardness, so
instantaneous loads and necessary reductions may not always match

Table2-2. The loading reductions developed in 2011 and presented in

Table2-2 are based on available water quality data. Reductions necessary at high flow but not at

low flow suggest that one mechanism of elevated metals loading is via metals bound in the

sediment that become mobile when there is a significant disturbance, such as high flow events.

Runoff associated with high flow events can also increase dischargeaditsimiow flow

exceedances may indicate other loading pathways, such as groundwater.

Table 2-2. Metalsimpairments and loaceductions in the Little Blackfoot.

Load Reductions

Waterbody Wa,ileurra%d; ID Impaired Use Metals Eligvr\]/ Low Elow
American Gulch
Creek MT76G004_079 Drinking Water Arsenic 23% 38%
Aquatic Life, Cold Water
Fishery Arsenic 23% 62%
Aquatic Life, Cold Water
Fishery Lead 68% 30%
AquaticLife, Cold Water
Fishery Zinc 0% 0%
Dog Creek (upper) | MT76G004_71 Aquatic Life, Cold Water
Fishery Cadmium 62% 0%
Aquatic Life, Cold Water
Fishery Copper 0% 0%
Aquatic Life, Cold Water
Fishery Aluminum 38% 0%
Aguatic Life, Cold Water
Fishery Copper 28% 0%
Dog Creek (lower) | MT76G004 072 ég‘;?r'; Life, Cold Water Lead 8006 0%
Aguatic Life, Cold Water
Fishery Aluminum 33% 0%
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Aquatic Life, Cold Water

Little Blackfoot Fis.he.ry Lead 2 29% 0%
River (upper) MT76G004_020 Drlnkmg Water Arsenic 79% 0%
Aquatic Life, Cold Water
Fishery Aluminum 3% 0%
Aquatic Life, Cold Water
Fishery Arsenic 38% 0%
Aquatic Life, Cold Water
Fishery Cyanide 7% 0%
Aguatic Life, Cold Water
Little Blackfoot Fishery Cadmium 25% 0%
River (lower) MT76G004_010 Agquatic Life, Cold Water
Fishery Copper 48% 0%
Agquatic Life, Cold Water
Fishery Lead 92% 0%
Aguatic Life, Cold Water
Fishery Aluminum 21% 0%
Aquatic Life, Cold Water
Fishery, Primary Contact
Recreation Copper 5% 0%
Aquatic Life, Cold Water
Fishery, Primary Contact
Recreation Lead 33% 0%
Monarch Creek MT76G004_060 Aquatic Life, Cold Water
Fishery, Primary Contact
Recreation Mercury 0% 0%
Aquatic Life, Cold Water
Fishery, Primary Contact
Recreation Aluminum 33% 0%
Aquatic Life, ColdWater
Fishery Cadmium 95% 0%
A ic Lif Id Water
O'Keefe Creek | MT76G004_054 Fg‘;gr; e, Cold Wate Copper 3% 0%
Aquatic Life, Cold Water
Fishery Zinc 47% 0%
Aquatic Life, Cold Water
Fishery Cadmium 55% 0%
Aquatic Life, Cold Water
Fishery Copper 29% 0%
Ontario Creek | MT76G004_130 ég‘;]ztr'; Eies, el ki Lead 5006 0%
Aquatic Life, Cold Water
Fishery Aluminum 33% 0%
Aquatic Life, Cold Water
Fishery Zinc 0% 72%
Aquatic Life, Cold Water
Fishery Cadmium 93% 0%
Sally Ann Creek | MT76G004_055 ég‘;%tr'f/ Life, Cold Water Copper 2006 0%
Aguatic Life, Cold Water
Fishery Zinc 26% 0%
Telegraph Creek MT76G004 051 Drinking Water Lead 61% 0%
(upper) - Drinking Water Mercury 0% 0%
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Aquatic Life, Cold Water

Following theidentification of primary sources of metals pollution by stream segment, the next
goal of this document is to describe management measures needed to achieve TMDL reductions

Fishery Cadmium 9% 0%
Aquatic Life, Cold Water
Fishery Copper 43% 0%
Aquatic Life, Cold Water
Fishery Zinc 26% 0%
Aquatic Life, Cold Water
Fishery Aluminum 49% 0%
Aguatic Life, Cold Water
Fishery Arsenic 0% 0%
Agquatic Life, Cold Water
Fishery Beryllium 0% 0%
Agquatic Life, Cold Water
Fishery Cadmium 17% 0%
Telegraph Creek Aquatic Life, Cold Water
(lower) MT76G004_052 Fishery Copper 43% 0%
Aquatic Life, Cold Water
Fishery Zinc 26% 0%
Aquatic Life, Cold Water
Fishery Lead 61% 0%
Aquatic Life, Cold Water
Fishery Aluminum 46% 0%
Drinking Water Arsenic N/A 82%
Aquatic Life, Cold Water
Fishery Cadmium N/A 94%
Aquatic Life, Cold Water
Fishery Copper N/A 82%
Aquatic Life, Cold Water
Fishery Lead N/A 88%
Un-named Creek MT76G006_010 Drinking Water Mercury N/A 0%
Aquatic Life, Cold Water
Fishery Zinc N/A 84%
Aquatic Life, Cold Water
Fishery Iron N/A 36%
Aquatic Life, Cold Water
Fishery Aluminum N/A 76%

and to prioritize these remedial actions. The following section enumerates managerasures
to accomplish these load reductions, focusing on abandoned mine reclamation.

2.3 MANAGEMENT MEASURES

Significant management measures are necessary to achieve load reductions established in the
LBFTMDL. Management measures vary for eacbasn segment, although thBFTMDL

recognized that abandoned mine reclamation is the most significant restoration method in
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achieving TMDL goals. TheBFTMDL suggested the following goals for addressing metals
impairments in the TPA:

T APrevent

extent practicable.

akcontamibahtg or megats contaminated solid materials in the waste
rock and tailings materials/sediments from migrating into adjacent surface waters to the

1 Reduce or eliminate concentrated runoff and discharges that generate sadui@nt
heavy metals contamination to adjacent surface waters and ground water to the extent
practical.

1 Identify, prioritize, and select response and restoration actions based on a comprehensive
source assessment and streamlined risk analysis of areas affed
(DEQ and EPA011)

The Helena National Forest has implemented mine reclamation projects on the following mines

by hi

stori

in theLittle Blackfoot watershedCharter Oak, Ontario, LilDrphan Boy, Evening Star, Lower
and Upper Kimball, HopeHub Camp, Telegraph, and Third Term. Many of these sites have
remaining issues that necessitate further investigation or remediation. Site Investigations (SI) and

Engineering Evaluation/Cost Assessments (EE/CA) were completed by Maxim Technologies for

the Helena National Forest in 2006 for Hope Mine, Monarch Mine, andtibhan Boy Mine.

A lack of funding prohibited contracting and construction for these sites. Mine reclamation in the

Little Blackfoot watershetias occurred most recently at Bald Butieersite, as part of the Bald

Butte/Great Divide Sand Tailings project. The table below describes restoration techniques that

have already been applied at each site that this restoration strategy addresses.

Table 2-3. Previousmetals restoration efforts in thdttle Blackfoot watershed

Waterbody Mine Site Previous Restoration Efforts Responsible Land .
party Ownership
Ontario Mine 2002: removed 14,700 cubic yards (c] Forest Service | Private/Public
tailings on dominantly FS grounds (Private Land
Unnamed 2011: silt fencing removed from upstream of
Creek wetlands and riparian areas HNF
administered
land)
2006: Designed Hplace stabilization | Forest Service | Public
Monarch Monarch Mine and amendment of mine wast&| &
Creek EE/CA completed, not initiated due tg
funding
Ontario Hard Luck Mine | No remediation listed Public
Creek
2006: 2,087 cy haule Luttrell Forest Service | Public HNF
Sally Ann Telegraph Mine Reposito_ry, cover soil buffer applied t administered
Creek reclamation area and access road, land
infiltration basin constructed
O6 Ke ef g SureThing No remediation listed Private/Public
Creek Mine
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Telegraph
Creek

Lilly/Orphan
Boy Mine

2010: Mine workings dewatered for
engineering investigation and
feasibility assessments, project on ho
due to funding

DEQ
Abandoned
Mines Section

Private/Public

Third Term
Mine

2006: Inplace consolidation and
stabilization ofmine wastes, 56 tons
CaCQ applied to 2,700 sq yrds waste
rock surface, turf matting, seeded, an
silt fence applied

Forest Service

Public

Julia Mine

No remediation listed

Public

Anna R/Hattie
M

No remediation listed

Private/Public

Hub Camp

2006: 1,250 cy mine waste hauled
the Luttrell repository, access rog
reclaimed, seeding applied

Forest Service

Publici HNF
administered
land

Viking Mine

2006: 1,144 cy mine waste hauled to
the Luttrell Repository, infiltration
basin constructed, accessdo
reclaimed, cover soil, seeding, and
composed cover applied

Forest Service

Publici HNF
administered
land

Upper Dog
Creek

Bald Butte

20102013: Bald Butte/Great Divide
restoration project

DEQ
Abandoned
Mines Section

Private

Upper Little
Blackfoot

Charter Oak

1996: onsite repository construction
and tailings removal (12,400 cy)
1998: removed 6,000 cy waste rock,
remaining volumes stabilized-place,
HMO closures

Forest Service

Public

Kimball

2005: 3,363 cy from Lower and 4295
cy from Upper hauletb Luttrell
Repository, Lower hazardous mine
opening (HMO) mitigated with culvert
insert and locking grate cap, Lower
collapsed adit backfilled with boulders
& adit discharge channel constructed
with erosion matting installed

Forest Service

Public

Mountain View

No remediation listed

Public

Golden Anchor

No remediation listed

Private/Public

Hope Mine

2006: 117 cy waste hauled to Luttrell
Repository

Designed removal of remaining 2,000
cy waste rock to Luttrell Repository, S
& EE/CA completednot initiated due
to funding

Forest Service

Publici HNF
administered
land

SE SW Section
10

No remediation listed

Private

BlackfeetNo. 1

No remediation listed

Private

Lower Little
Blackfoot

Victory Evening
Star

2005:In-drainage tailings pileemoved
1,224 bank cubic yards (bcy) hauled t
Luttrell Repository, removal area

diversion ditch installed

Forest Service

Private/Public

The following remedial and restorative measwvéksbe implemented to address rpnint
sources of metals impairments in thttle Blackfoot watershedemphasizing those that have
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historically demonstrated success in reducing metals impairments in this watershed. Due to the
complexity of abandoned nerissues, reclamation strategies will vary to address site specific
issuesAlthough this restoration strategy identifies specific management strategies to address
problems identified at each site, this management plan is adaptive and strategies magschange
more information becomes available. Further information about mine reclamation techniques is
available in the Colorado Division of Natural Resources (CDNR) publicBesh Practices in
Abandoned Mine Reclamati¢2002).

2.3.1 Waste rock/tailings removal ard consolidation

Thirteen of the 19 sites addressed in this restoration strategy have remaining waste rock or
tailings that need removal, consolidationjreplace stabilization. This remedial techniouid

vary depending on the volume of material, the topography and hydrology of the site, access to
the site, and proximity to the Luttrell Pit. The Luttrell Pit is a joint répog between thé&orest
Service and the Bureau of Land Managemamtihas aleady been used for storagenahe
wastefrom the Little Blackfoot watershedf waste from a site cannot be moved to the Luttrell
Pit, onsite repositories or #place stabilization are potential alternative solutions. Removal of
waste rock reduces thetential for contact with water, and thereby reduces contamination of
surface water. Heavy equipment would generally be necessary to handle the amount of waste
rock identified at sites using this restoration strategy. Once the waste material is comsofidate
placed in a repository, it would be capped to prevent any further environmental contact.

2.3.2 Phytostabilization

Phytostabilization involves the amendment of soil to mine waste, followed by revegetation. It
can often involve the addition of lime (Ca(QHand/or limestone (CaGP(Seeneutralization

with lime amendmentsbelow). This inplace treatment reduces the mobility of metals,
preventing them from entering surface or groundwater, while decreasing the acidity to
simultaneousl!l y r diy{Kereer Greeke VMR 2G13).ITiseE&PAsemphasizes
soil cover installations that ndAstabilize soil
2012).Phytostabilizations a less costly alternative to excavation of waste rock at some sites.
Costs at KerbeCreek, a site in Colorado with similar metals impairments due to abandoned
mines, demonstratgghytostabilizatiorcosts of $11,200/acre as opposed to removal costs of
$40,034/acre. These costs will vary based on the site location, geology, and topcarehg,
guantity and composition of waste rock (Kerber Creek WMP 2012).

2.3.3 Capping

Phytostabilization and capping often occur in conjunction. Capping involves placing an

impermeable or minimally permeable surface over mine waste to limit water infiltfedian

precipitation. This cap can be a soil cover, which is then phytostabilized with the addition of

fertilizer and seeding. According to the EPA, BMPs for designing a cap include mimicking the
siteds natural setting, gecxponngibdustrigiwdster ef f ect
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products as a partial substitute for productive soil, and considering anticipated site reuse options
(EPA 2012).

2.3.4 Closure of hazardous mine openings

Many mine sites have hazardous mine openings (HMO). These openings cagdreas for
recreationalists. Injuries related to abandoned mine openings occur each year, and with increased
development and population growth, access to these locations is increasing (CDNR 2002).
Shafts, stopes, and adits can be closed with barriets, sealugs. Each solution depends on the
conditions of the hazard and has different benefits. Land managers must consider the life span,
costs, maintenance, and environmental concerns of each solution. Barriers keep visitors away,
while seals prevent menentry, and plugs close the opening fully to completely eliminate the

hazard (CDNR 2002).

2.3.5 Revegetation

Revegetation of mine areas helps restore a degraded site to a more natural state. Vegetation
provides improved wildlife habitat and can help contaisteaock or tailings if planted over
these materials (CDNR 2003tudies have also shown that certain plants help with metals
uptake, removing metals from tgepoundwater (Wang Q.R., et al. 2003).

Uncontaminated soils should be used to revegetate sites, followed by the application of fertilizer.
Sites will be seeded with a sesulx of native plants in the area that have demonstrated metals
tolerance. After seeding, it is best to apply mulch to ptdtee seeds while they sprout (CDNR
2002).

2.3.6 Streambank stabilization

Where necessary, streambank stabilization will occur using appropriate techniques and materials,
including vegetated soll lifts, vegetated fascines, and slope adjustments to reshape the
streambank. These management practices help to physically protect the stream bank, while
simultaneously improving ecological function (Christiensen 20¥4é}als contamination from
migrating wasteock and tailings piles adjacent to streams can be exésgdrnaeroding

streambanks. Additionally, in some locations, placer mining has destabilized stream morphology
and contributes to excessive streambank eroBiank stabilization will vary based on the

condition of the streambank, which will need to be ss=& at specific sites.

2.3.7 Mine drainage neutralization with lime amendments

The addition of lime helps neutralize acidic waste and waters, helping metals precipitate out.
Lime (Ca(OH)) raises soil pH, while limestone (Cag)@an provide a buffer between tvaste

and the new solil to preventing contamination of surface or groundwater (Kerber Creek WMP
2012). Anoxic limestone drains can also be used to treat acid mine drainage from discharging
adits or openings. The limestone dissolves in the water and itaipéf causing the metals to
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drop out of solution into a settling pond (CDNR 2002). Lime amendments can occur in
conjunction with other methods, such as phytostabilization, but can also be used as an
independent management measure.

2.3.8 Passive treatment of dit drainage

Discharging adits were identified at 14 of the 19 sites irLittle Blackfoot watershedThere

are numerous passive water treatment techniques including chemical amendment, anoxic
limestone drains, sulfateeducing wetlands, aeration andtseg ponds, and oxidation wetlands.
Passive treatment of adit discharge is less costly than active treatment, and is therefore preferred
over creating any type of active water treatment plant. Constructed wetlands must be considered
semipermanent, becaaslthough they are loAgrm solutions, eventually the wetlands will fill

with metalcontaminated sediment that must be removed or capped (ITRC 2010). Many types of
passive treatment are identified in this section, and each is described briefly below.

Chemical amenchent

Chemical amendments involve adding a basic material like lime to acidic water with metals
impairments in order to increase the pH of the water (Kerber Creek WMP 2Bi2jnethod is
often used in conjunction with other strategies.

Anoxc limestone drain

These are drains with limestone that help increase the pH and alkalinity of acid mine drainage
relatively cheaply and effectively under the right conditions. After exiting the drain, water must
discharge to a settling pond to allow foetals precipitation prior to frentering the stream
(Skousen 1992). Previously, anoxic limestone drains were implemented where wetlands were
insufficient, but they are now being installed as independent systems (Skousen 1992).

Sulfatereducing wetlands

Sulfate-reducing wetlands are used to improve the quality of acid mine drainage by employing
bacteria to remove the heavy metals. These bacteria prefer acidic environments and produce
sulfides that combine with the metals to form metal sulfides. These sndftdes precipitate out,
leaving improved water quality (CDNR 2002).

Aeration and settling ponds

Aeration and settling ponds use oxidation to help heavy metals like iron, zinc, and manganese

precipitate outThe water is aerated by a steep slope or rough areas that create turbulence, and
then it lands in the settling pond at the base where oxidized metals can precipitate out (CDNR

2002).

Oxidation wetlands
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Oxidation wetlands use aquatic plants and algae to help metals precipitate out. The plants help
aerate the area, and then when they die, they provide surfaces for the metals to adsorb. The area
is usually rough and variable with a diverse array of pldotsggawvith gravel and organic

material (CDNR 2002).

2.3.9 Other techniques

Ot her techniques |isted in Coloradods Divisio
include diversion ditches, stream diversion, and erosion controt¢madeng. These may be

applicable to some mine sites in thétle Blackfoot watersheddepending on the outcome of

further investigations.

2.3.10 Preferred techniques:

For the purposes of this metals restoration strategy, preferred techniques are those that are most
costeffective, ad those that are in line with techniques that have been successful historically
within theLittle Blackfoot watershedkeeping in line with previous Forest Service techniques.
Passive treatment systems are preferred to any active treatment, due tdedeatoessibility

of many of these sites and lower costs of passive treatment systems. Past Forest Service projects
favor hauling waste rock to a nearby repository as a primary form of restoration where necessary.

2.4 PRIORITIZATION

The numerous abandonednm sites in thé.ittle Blackfoot watersheavere narrowed down

based on whether or not they were on the most current DEQ priority mine list and were of
concern to watershed managers and geologists at the Helena National Forest. After the list was
narrowedo 19 sites, the sites were prioritized based on a matrix that accounted for a number of
parameters. These proximitygodoads, pexdnttynto msidenees,s i t e 0 s
proximity to campsites, land ownership, proximity to streams, native fisknresstate fisheries
value rating, the severity of metals impairments (looking at both the frequency at which water
guality standards were exceeded and the magnitude of those exceedances), potential cost, the
duration of mitigation, site complexity, thegbability of successfully reducing metals

impairments, and the potential for future mining. These parameters were weighted based on their
relative importance, and the mine sites were ranked accordifaye CIrable C1). The ranking

and total points (based on a scale frorrl50) are listed in

Table2-4 below. The tal# also lists comparisons to the most recent (2013) DEQ Abandoned and
Inactive Mine Site Scoring rank and those relative DEQ ranks when looking only at mine sites
within theLittle Blackfoot watershed

Table 2-4. Mine reclamation prioritized ligtased on quantitative prioritization matrix

Prioritized List of Mine Sites Totals Relative Land
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DEQ rank Ownership
1 | Julia 134 3 Public
2 | Third Term 124 13 Public
3 | Victory/Evening Star 110 11 Private/public
4 | Charter Oak 109 R Public
5 | Anna R/Hattie M 107 4 Private/public
6 | Bald Butte 106 R Private
7 | Kimball 105 7 Public
7 | Hope 105 NL Public
9 | Hard Luck 104 9 Public
9 | Monarch 104 8 Public
9 | Golden Anchor 104 5 Private/public
12 | Ontario Mill 103 R Private/public
12 | Hub Camp 103 NL Public
14 | Lily/Orphan Boy 99 1 Private/public
15 | Mountain View 94 Public
16 | Viking 92 NL Public
17 | Telegraph 87 12 Public
18 | Sure Thing 83 2 Private/Public
19 | SE SW Section 10 NL 10 Private

NL =Not Listed, R =Reclaimed

A new ranking systendifferent from the DEQ rankingvas created because not all of the mines

of concern were ranked according to the DEQ system. The rankings differ from DEQ rankings
for a multitude of reasons. DEQ takes into account air tyyathich these rankings do not.
Additionally, thetwo rankings weigh factors differently, but do take into account many of the
same issues, including water quality, public visibility, property ownership, potential for future
mining, probability of succesand costs. In certain cases, the rankings differed on the
classification of these factors. For example, at Lily/Orphan Boy mine, DEQ had a minimal
potential for future mining, whereas our rankings demonstrated a moderate potential. No
dramatic difference were noted between each factor, but due to the different weighting factors,
multiple small differences could lead to larger differences in overall outc@nesall, the

updated ranking system was used to be able to compare all mine sites across shenskars.

This ranking system is able to focus more on water quality standards for the impaired uses in the
Little Blackfoot, such as aquatic life and cold water fisheries, whereas the DEQ ranking focuses
more on human health.

2.4.1 2015 prioritization update

After the Metals Restoration Strategy was first published in Z0tiher research regarding
water quality impacts of abandoned mines and past planning efforts for reclamation work
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prompted stakeholders to develop a refined priority list fethexgroundactions in the near

future. These further investigations were largely made possible when Trout Unlimited hired a
full-time staff person dedicated to coordinating restoration efforts in the Little Blackfoot
watershed in early 2015. Trout Unlimited met wsthkeholders (USFS, DEQ, and private
landowners) to develop a short list of mines to focus immediate reclamation planning, based on
subjective measures, including water quality impacts, previous investigation work completed,
funding opportunities, and ldowner agreement for reclamation wadew mines were added

to the list as a result of these discussions. Many of the mines on the list were visited as part of
the investigation, and TU also compiled information on mining history, soil sampling, and
specalist reports to further prioritize future projectBhe mines listed ifable2-5 are a priority

for field investigation and discussions with partnarthe near fture

Table 2-5. Priority reclamatiorlist based on subjective measures by stakeholdeganized by geographic area.

Sub-watershed Prioritized List of Mine Sites Rationale
Water quality impacts in
OntarioCreek 1 | Ontario Mine headwaters
2 | Monarch Mine Headwaters location
Waste rock in stream channel.
1 | Lilly Orphan Boy High DEQ rank
2 | Sure Thing High DEQ rank
Upper Telegraph Water quality impacts, significan
Creek 3 | Telegraph past planningvork completed.
4 | Anna RHattie M High DEQ rank
5 | Julia High DEQ rank
1 | Kimball ForestService highpriority
Waste rock eroding into mainste
Upper Little 2 | Blackfeet No. 1 river
Blackfoot/Tramway | 3 | Golden Anchor Past mine adit blowout
Creek 4 | Treasure Mountain Waste Rock in drainage
5 | Mountain View High DEQ rank
6 | Big Dick Tailings impoundment
7 | Charter Oak Water quality impacts

2.5 TECHNICAL AND FINANCIAL ASSISTANCE NEEDED

Abandoned mine reclamation requires significant financial investment, as well as scientific
expertise, to successfully reduce metals impairments in streams and hazards from these sites.
Cost and assistance for each site depend on the land ownershigyéserenaining at the mine

site, and the type of restoration necessary. A study by the Political Economy Research Center
estimated that sites with heavy metal contamination of surface water range in average cleanup
costs from $1 to $3 million dollars petes(Buck and Gerard 2001). The same study estimates

that those with landscape disturbances such as waste piles, erosion and poor vegetation cost an
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average of $4,400 while those with safety hazards such as shafts, adits, and collapsed structures

average $9,500. All sites addressed in this restoration strategy have heavy metals contaminated
surface water, and many have additional landscape disturbances and safety hazards. Costs of
recent DEQ abandoned mine projects averaged $36 dollars per cubic yaddmplhee
repository (DEQAML 2014). In order to address the wide disparity among cost estimates, in this
restorat
million, depending on the need to address more exeissues like discharging adits as
opposed to waste rock removal. A cost per unit effort is difficult to estimate due to the
complexity of addressing discharging adits and the number of options for doing so. Cost
estimates per cubic yard of removal oftecrease for small volumes of waste, so costs will
likely vary (DEQAML 2014). Currently there is not a good response mechanism to address

discharging adits; therefore, costs are largely unknown, but usually very expensive. The costs are

on strategy

e a aé eithper cver &1 enillidnor unders$t s

expressed as egthover or under $1 million to take into account the expense, complexity, and
variability involved in addressing discharging adits. Project expenses can vary widely and are
difficult to predict without further evaluation. Future monitoring efforts are asiggl in order to

better understand costs and feasibility of restoration and reclamation at these sites.

The following table lists the abandoned mine sites in eaclvatdrshed, the expected tasks

necessary to remediate metals impairments from these aité the technical resources and costs
needed to complete those tasks. Because the total costs were difficult to estimate, an overall
anticipated cost of more than $1 million or less than $1 million is listed, based on the presence of
discharging aditsThe removal costs accounts for the removal of the estimated waste rock
volume based on DEQ AML average costs of $36 per cubic yard.

Table 2-6. Tasks necessary resources, and costs of abandonedeciaenation.

. . Technical Resources Anticipated Removal
Waterbody Mine Site Tasks cost &
Necessary Cost ($)
volume
. Waste rock removal, wet tailings | Engineering/Hydrology | Over 1 million | $396,000
Unnamed Onfcarlo removal, adit discharge treatment| consulting, construction (12,000 cy)
Creek Mine )
revegetation costs
Stabilization of mine waste, Engineering/Hydrology | Over 1 million | $151,200
E/Ir%r;irch M&?ﬁém treatment of discharging adits, consulting, construction (4,200 cy)
revegetation, improve roads costs, EE/CA completed
Ontario Hard Luck Waste rock removal, adit _ Engmet_armg/Hydrology Over 1 million | $23,400(650
! treatment, plug/gate openings an{ consulting, construction cy)
Creek Mine .
remove hazards, revegetation costs
Remove contaminated horizon an Engineering/Hydrology | Over 1 million | Remaining
remaining mine waste, adit consulting, construction WR volume
Sally Ann Telegraph ; .
; discharge treatment, repair road | costs unknown
Creek Mine X )
drainage, erosion controls, and
fencing, revegetation
06 Keef el SureThing (I;{en;ove waste rockﬁ trea(tjadlt Engmtle(_ermg/HydroIogy Over 1 million $72;Z),0200
Creek Mine ischarge, remove hazardous consulting, construction (7, cy)

highwall, revegetation

costs
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Control flooded shaft, treat adit | Engineering/Hydrology | Over 1 million | $93,600
Lily/Orphan | discharge, repair stream channel | consulting, construction (2,600 cy)
Boy Mine | dam made of mine waste (was costs, EE/CA completed
breached)
. Weed treatmen2014), netting Engineering/Hydrology | Under 1 No removal
Third Term . ; . ) . : i~
Mine repair, reinforce silt fencing, add | consulting, construction | million needed
topsoil and reseed costs
Remove waste rock, plug or gate | Engineering/Hydrology | Under 1 $385,920
- adit, remove hazardous consulting, construction | million (20,720 cy)
Julia Mine :
structures/restrict access, costs
Telegraph revegetation
Creek Remove waste rock, treat adit Engineering/Hydrology | Over 1 million | $80,280
Anna discharge, remove hazardous consulting,construction (2,230 cy)
R/Hattie M | structures and close openings, costs
revegetation
In-place stabilization of remaining| Engineering/Hydrology | Over 1 million | No WR
Hub Camp | waste (if any), treat discharging | consulting, construction removal
adits, noxious weed control costs needed
Treatment/removal of Engineering/Hydrology | Under 1 No WR
Viking Mine contaminated fines, possible consulting, construction | million removal
9 application of CaCO3 (soil cover | costs needed
already applied)
Upper Do Monitor stream watequality and | Monitoring and lab Under 1 No WR
pp 9 Bald Butte | success of Bald Butte/Great Divid analyses million removal
Creek . :
restoration project needed
Remove submerged tailings, Engineering/Hydrology | Over 1 million | No WR
maintain adit discharge collection| consulting, construction removal
Charter Oak . X
fencing, gates, andeeds, repair | costs needed
possible leak in repository
Increase adit monitoring to better| Monitoring and lab Under 1 No WR
Kimball understand the problem and metg analyses million removal
contamination pathways needed
. Remove waste rock, treat Engineering/Hydrology | Over 1 million | $234,000
Mountain - . ; . ) :
View discharging adit, revegetation consulting, construction (6,500 cy)
costs
Remove waste rock, treat Engineering/Hydrology | Over 1 million | $180,000
Golden ) . ; ) :
discharging adit, remove collapse| consulting, construction (5,000 cy)
Anchor :
structures, revegetation costs
Remove waste rock, treat Engineering/Hydrology | Over 1 million | $72,000
Upper Little Hope Mine | discharging adit, revegetation consulting,construction (2,000 cy)
Blackfoot costs, EE/CA completed
Monitoring and investigation to Monitoring and lab Under 1 More
SE SW . : -~ . .
. understand issues at site analyses million information
Section 10 -
(initial) needed
Monitoring and investigation to Monitoring and lab Under 1 More
understand issues at site . Remoy\ analyses. million information
Blackfeet : . : : . L
No. 1 waste roc_k, treat discharging adit, Englne(_erlng/Hydrology (initial) needed
‘ revegetation consulting, construction
costs
Monitoring and investigation to Monitoring and lab Under 1 More
L understand issues at site . Remoy\ analyses. million information
Big Dick ; ; : L
Mill waste rock, revegetation Englnegrlng/Hydrology (initial) needed
consulting, construction
costs
Treasure | Monitoring and investigation to Monitoring and lab Under 1 More
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Mountain | understand issues at site . Remo\| analyses. million information
waste rock, revegetation Engineering/Hydrology | (initial) needed
consulting, construction
costs
Waste rock removal, maintain Engineering/Hydrology | Under 1 $298,800
Lower Little Victory diversion ditch, noxious weed consulting, construction | million (8,300 cy)
Blackfoot Evening Star| control, road maintenance, costs
revegetation

2.5.1 Financial Assistance

Previously, similar projects have been funded in a variety of ways. Organizations in
collaboration, such as the Forest Service, DEQ, county governments, Trout Unlimited and other
watershed organizations can work together to leverage fund&BFEMDL lists possible

funding sources for all types of impairment to the watershed, and the following list narrows
down funding toiive sources that can apply to metals restoration and abandoned mines in the
Little Blackfoot and provide the most significant resourfceghese activities.

Reclamation and Development Grants (RDG) and Project Planning Grants

These Department of Natural Resource Conservation (DNRC) grants can be used for projects
that benefit Montana lands that were affected by exploration and mDMC 2014). The

DNRC lists abandoned mine reclamation as an example of appropriate use of the<gitiesds.
counties, and state or tribal government entities can apply for up to $50,000 for project planning
each year (DNRC 2014). These same entitiesapaly for up to $500,000 by May 2®nly in

even numbered years to cover implementation of these projects. Applications must be approved
by the Montana legislature.

Forest Service Annual Funds

The U.S. Forest Service has an annual appropriation of approximately $20 million for abandoned
mine monitoring, planning, and cleanup (Limerick, et al. 2005). Each forest must apply to
receive money from these appropriated funds. These funds can ofteedoi@ eombination

with state funding.

DEQ 319 Grants

The Montana Department of Environment Quality annually allocates funds to government
entities and nonprofit organizations under the 319 (h) section of the Federal Clean Water Act
(CWA) for projects hat help Montana reach its Nonpoint Source Pollution (NPS) goals (DEQ
2014). For fiscal year 2015, DEQ recommended requesting $50F8@0,000 for on the

ground projects.

DEQ Abandoned Mine Lands Funds

The DEQ Abandoned Mine Lands program focuses donagn and reclamation of abandoned
mine lands on private lands. The program currently focuses on abandoned coal mines, but has
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shown interest and commitment to assisting in abandoned mine cleanujittie®ackfoot
watershedhrough expertise andifiding.

Superfund (Comprehensive Environmental Response, Compensation, and Liability Act or
CERCLA)

Due to the large area of the watershed and the numerous sources of metals impairments,
designating the area as a state or federal Superfund site maynbestheffective way to garner
resources necessary to clean up the metals contaminatiorLittih&lackfoot watershedThe
problems in thé.ittle Blackfoot watershedre large in scope and complex enough to warrant
state or federal superfund status. @& either status would provide access to larger sums of
money, which are necessary to cleanup these &tBing Superfund status involves a site
assessment and evaluation process through the EPA in which data is collected to identify,
evaluate and r&nhazardous waste sitddased on these hazantlices sites may be then places
on the National Priorities List, and can then be eligible for Superfund funding. Citizens, states,
tribes, or other environmental programs may formally notify EPA of hazawaste sites,
which are prescreened by EPA to determine if a formal site assessment is appropriate.

2.6 EDUCATION AND OUTREACH

This restoration strategy resulted from common concerns among various stakeholders. Trout
Unlimited, Helena National Forest, and the Department of Environmental Quality came together
to address abandoned mines and water quality ibitthe Blackfoot wateshedafter the DEQ

published information about impairments in the watershed. A report that compiled water quality
and mine site data throughout the watershed was developed in collaboration with the stakeholder
group. Using this information and supportishgcuments, such as thBFTMDL, Forest Service
reports, and DEQ data, the group developed a way to prioritize projects. The following
organizations were contacted for input to prepare this document:

Helena National Forest

National Forest Service RegiorCffice

DEQ Nonpoint Source Program

DEQ Abandoned Mine Lands Program

United States Environmental Protection Agency Region 8

= =4 4 -4

The public will be involved in the project in numerous ways. Public meetings will be held to
inform local stakeholders of these paand solicit their input. A presentation at the Deer Lodge
Conservation District meeting occurred on September 9, 2014. A public meeting was held on
October 21, 2014 at the Avon Community Center in Avon, MT. About 20 people attended to
learn more about éhmetals restoration strategy, ask questions, and provide comments.
Additionally, the public will provide input to this Metals Restoration StratBgyalic outreach

and education will continue as project planning and implementation moves forward iroorder t
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provide information on the effects of metals impairments reclamation/restoration activities, and
to maintain support from landowners and within the adjacent commuiies. project
implementation begins, community volunteers will be utilized wherelpedsr aspects of

these projects, such as water quality monitoring and revegetation.

2.7 |IMPLEMENTATION SCHEDULE

Because the mine sites in this restoration strategy have limited amounts of waste rock, it is
expected that the removal process can take place during one field season for each site. Another
field season would be required prior to removal action for plgnaind completing both a Site
Investigation (SI) and an Engineering Evaluation and Cost Assessment (EE/CA). Lastly, this
plan allows a third year for addressing discharging adits or dealing with delays that may occur.
An estimated three years should beisight for reclamation of most of these sites. The schedule
does not include the years following restoration, which will include-pagéct monitoring and
maintenance. Additionally, this schedule assumes that only one restoration project would take
placeat a time, but that timing for planning would overlap with the final year of the previous
scheduleOf course, if multiple projects can take place at one time due to proximity, this would
be ideal, as it would increase implementation efficiency as wilceefunding requirements.

This schedule is in line with the tweear funding cycle of reclamation and development grants.
Based on these assumptions and the prioritization described earlier, the schedule for project
implementation is as follows:

Table 2-7. Implementation schedule.

Mine Site Schedule
1 | Lilly Orphan Boy 20172019
2 | Blackfeet No. 1 20172019
3 | Kimball 2021-2023
4 | Monarch 20232025
5 | Anna R/Hattie M 20252027
6 | Telegraph 20272029
7 | Sure Thing 20292031
8 | Golden Anchor 20312033
9 | Ontario 20332035
10 | Mountain View 20352037

This implementation schedule is subject to changes in the prioritization, and also would be
adapted to address projects in close proximity at the same time in order to cut costs and increase
efficiency. For example, a project season could include lbbbth Orphan Boy and Telegraph

mines if funding allows, due to their close proximity within the Telegraph Creetvatdyshed.
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2.8 INTERIM MILESTONES

Milestones for this restoration strategy will fall into three different categories: Planning,
Monitoring, and Reamation/Restoration (Ockey 2011). Interim milestones will follow the
implementation schedule, with the completion of site specific plans, environmental engineering
and cost assessments, and site investigation being important steps in the planning process.
Monitoring is another important milestone that will occur to fill data gaps before moving forward
with project implementation and also after project completion to help demonstrate the
effectiveness of the restoration techniques and determine the néeuiferaction. For

reclamation and restoration, milestones will be measured by the completion of waste removal,
implementation of passive treatment systems where necessary, and finally capping and
revegetation of waste. Securing funding for planning, neonigj, and reclamation/restoration is
also a key step in moving forward with any aspect of the strategy. Ultimately, the goal is to
remove metals impairments from the headwaters dfite Blackfoot watershedCompleting
planning tasks, continued monitoring, and implementation of reclamation and restoration
activities will insure progress towards this goal.

2.9 CRITERIA /[EVALUATION PROCEDURES

Several parameters will help to evaluate the effectiveness of thetprajel techniques in this

metals restoration strategy. Comparable restoration plans have evaluated performance based on
two criteria, environmental outcomes and organizational outcomes, which will also be used to
evaluate implementation of this metalstoeation strategy (Littman & Roberts 2013).

2.9.1 Environmental Outcomes

Since all projects are on TMDIisted streams, the successful completion of all projects in a
specific stream section will be measured by meeting the TMDLs. The necessary load reductions
are listed in

Table2-2. These will be assessed by completing water quality monitoring according to the
associated Sampling and Analysis Plan (SAP). If TMDL reducfansetals are not fully
achieved, the restoration and reclamation practices will-bgatkiated.

Removal of waste rock and implementation of pasadietreatment systems will be
measureable outcomes of this strategy. Additional outcomes will indledemoval/closure of
hazardous mine openings and revegetation of waste removal areas.

26



The ultimate goal is to improve water quality in thile Blackfoot watershedo that all stream
segments can fully support their designated beneficial uses anahdeedtfrom the 303(d) list.
Because this strategy addresses only metals impairments, other restoration projects will need to
be implemented to achieve this goal.

29.2 Organizational Outcomes

Trout Unlimited, the Helena National Forest, and the Departmentwfdamental Quality will
continue to collaborate in order to achieve the goals of this metals restoration strategy.
Implementation of this strategy will take place as a partnership, with each partner contributing to
the planning and restoration work. Commmication among partners will ensure successful
collaboration.

Communication and collaboration with private land owners is also essential in implementation of
the metals restoration strategy. Landowner input will be incorporated in the restorationgplannin
and landowners will be informed of activities in the watershed. Efforts will be made to work

with landowners in a way that is mutually beneficial, considerate of any landowner concerns, and
improves relationships between landowners and partner organzati

2.10 MONITORING

Monitoring in theLittle Blackfoot watershetbegan in the mid990s with efforts by Montana

Bureau of Mines and Geology (MBMG) to inventory abandoned mine sites throughout Montana.
In 2008, monitoring fothe development of the 201 BFTMDL resulted in more recent data for
water quality in the TPA. TheBFTMDL recommends that monitoring occur both-@ed post
restoration, with water quality tests to determine if load reduction targets are achieved.

Sites with unknown sources of metatgpairment will be monitored to fill these data gaps. New
sites for monitoring water quality will be established along these stream segments. Site
investigations will help to assess loads from mines in these sections, and sampling and analysis
of waste rak and discharging adits will help to determine sources of metal contaminants.

One of the first monitoring steps of this restoration strategy, in order to better understand the

sources of metals impairments and the feasibility of remedial measuredittlual sites,

would be to hire an environmental engineering firm to complete a feasibility study chasiob

at a time. Looking at the areas with the highest concentration of mines of concern and using the
prioritization as a guideline, this strateg@commends completing feasibility steslin the Upper
Telegraph Creek sdbasinUp per Tel egraph CreekAnn@delkeef e Cr e
looking specifically at Julia Mine, Third Term Mine, Anna R/Hattie M Mine, Hub Camp Mine,

Lily Orphan Boy Mine, Vikng Mine, Telegraph Mine, and Sure Thing Min@ntario Creek
subbasin(Ontario Creek, Umamed Creek, and Monarch Creek, specifically at Hard Luck

Mine, Monarch Mine, and Ontario Miheand the Upper Little Blackfoot River siiasin
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(specifically TramwayCreek and the Charter Oak Mine, Kimball Mine, Blackfeet No. 1 Mine,
Mountain View Mine, Golden Anchor and nearby mind$je majority of mines in this strategy
fall within thesethreesubwatersheds.

Next feasibility studies would need to take placéhemUpper Dog subasinandthe Lower

Little Blackfoot subbasin, particularly along Ophir Creek where Victory/Evening Star Mine is
located. Conducting more detailed feasibility studies byveatershed would allow for a better
understanding of the remeti@an needs at each site.

Each site addressed in the restoration strategy will be monitored for the development of an
EE/CA and Sl prior to any restoration work. After restoration is complete, the sites will be
monitored for at least 3 years to ensurecess of the restoration projects and assess any further
needs.

The methods for monitoring in thettle Blackfoot watershedvill mirror water quality sampling

for the establishment of tReBFTMDL and will follow the SAP written in conjunction with this
metals restoration strategy. Monitoring indicators were adapted from the Ninemile Watershed
Restoration Plan for indicators that are applicable to metals restoration. Monitoring addressed in
the SAP will include water quality monitoring in 8 stream segm&htsre source assessments

need to be refined and monitoring of 20 discharging adits at 12 mine sites (see

Table 2-8 and

Table2-9). The postrestoration monitoring schedule and procedures are summarizadla
2-10.

Table 2-8. Water quality monitoring needs for metals in thigtle Blackfoot watershed

Waterbody 1D Waterbody Segment Name Pollutant Group Sampling Period
MT76G004 079 | American Gulch Creek Metals High and low flow
MT76G004_072 | Dog Creek, Lower Segment Metals High and low flow
MT76G004 052 | Telegraph Creek, Lower Segmet Metals High and low flow
MT76G004 054 |O6Keefe Creek Metals High and low flow
MT76G004 055 | Sally Ann Creek Metals High and low flow
MT76G006_010 | Un-named Creek Metals High flow
MT76G004_020 | Upper Little Blackfoot (around Cyanide High and low flow

Charter Oak Mine)
MT76G004_071 | Dog Creek, Upper Segment Metals, Cyanide High and low flow
(around Bald Butte Mine)

Table 2-9. Monitoring needs for discharging adits in thtle Blackfoot watershed
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Mine Site # of Adits Pollutant Group Sampling Period
Ontario Mine 2 Metals High and low flow
Monarch Mine 3 Metals High and low flow
Hard Luck Mine 1 Metals High and low flow
Telegraph Mine 2 Metals High and low flow
Sure Thing Mine 1 Metals High and low flow
Lily/Orphan Boy Mine 1 Metals High and low flow
Anna R/Hattie M 1 Metals High and low flow
Hub Camp 2 Metals High and low flow
Viking Unknown Metals High and low flow
Charter Oak 2 Metals High and low flow
Kimball 2 Metals High and low flow
Mountain View 1 Metals High and low flow
Golden Anchor 1 Metals High and low flow
Hope 1 Metals High and low flow
Blackfeet No. 1 1 Metals High and low flow

Table 2-10. Monitoring for theLittle Blackfoot watersheg@ostrestoration.

Vegetation

reclamation

Indicator Frequency Timeframe Term

Macroinvertebrates 1% 39 and 8 years after | Summer 3-5 years
reclamation

Water Quality (pH and 1%, 3% and %' years after | High and low flow 3-5 years
conductivity) reclamation

Water Quality 1% 39 and %' years after | High and low flow 3-5 years
(specific metals) reclamation

1%, 39 and % years after | Summer 35 years
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Chapter 3: Restoration Strategy for Sediments,
Nutrients, and Notpollutant Impairments

Sediment and nutrient pollution the Little Blackfoot watershedause significant

environmental degradatiodamage aquatic life, and pose problems for water users throughout
the areaA total of 13 waterbody segments within thétle Blackfoot watershedrelistedas
impairedon the 204 Montana WateQuality Integrated Repofbr sediment, nutriengnd/or
non-pollutant impairmentg§includingalterations of strearside or littoral vegetationowers

physical substrate habitat alterations, and low flow alterations, which are commonly linked to
sediment and nutrient impairmen($pble3-1). Many streamareadditionallylisted for metals

This chaptehighlightsthe most prominent sources of sediment and nutrient inputs Littilee
Blackfoot watershedexplainshow these sources contribygellution, anddescribes
management efforts that caddress these sourcesatork towards achieving TMDLs and
improving watershed healtie integrate these findings alongside the restoration framework
established by the idpper Clark Fork River Basin Aquatic and Terrestrial Resources
Restoration Plan for theittle Blackfoot watersheUCFRP) (NRDP, 2012)which details
approved activities to restore, rehabilitate, replace, or acquire the equivalent of the injured
natural resources of the Upper Clark Fork River Basih fundsfrom the Natural Resource
Damage Program (NRDP).

We prioritize restorationeeds and, through stakeholder involvement, identify specific, feasible
projectsthatwill help reach TMDL allocationsandcan also helachieve goals established in

the UCFRP. Furthermore, we identify additional monitoring that would improve understanding
of the watershed as it relates to restoration planning, thereby incredgiagyedf restoration
efforts

Table 3-1. Streamsn the Little Blackfoot watersheavith sediment and nutriemind norpollutantimpairmentsas
listed onthe2010and 2014viontana Water Quality Integrated Report

TMDLs Metals
Stream segment 2014 Impairments Prepared Impairments?
(2011)
sediment/siltationalteration in
Dog Creek (Upper) streamside or littoral vegetative sediment X
covers
sediment/siltationalteration in Sediment
Dog Creek (Lower) streamside or littoral vegetative X
covers TP TP
Little Blackfoot River alteration in smamgide or littoral .
(Upper) vegetative sediment X
covers sediment/siltation
sediment/siltationalteration in Sediment
Little Blackfoot River streamside or littoral vegetative X
(Lower) covers low flow alterations;
TP TP
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sediment/siltationalteration in

Snowshoe Creek streamside or littoral vegetative Sediment
headwaters to th@outh covers low flow: 9
Little Blackfoot River ! NO3, NO
( ) N03+ N02 3+ 2
Spotted Dog Creek sed|mepUS|Ita|t_|onaI':erat|on in Sediment
(Lower) streamside or littoral vegetative
covers TP TP
sediment/siltationalteration in
Telegraph Creek (Upper) streamside or littoral vegetative sediment X
covers

dteration in streanside or littoral

Elliston Creek vegetative covers sediment
sedimentsiltation

alteratlovr:e ;]nets;rt'ﬁ/aenifvee ;)Sr littoral Sediment

Threemile Creek (Lower) low flow alterationsTN; TP; ™ TN

Sediment/Siltation

Trout Creek Sedimentation/siltation sediment

Alteration in streanside or littoral
vegetative covers

Carpenter Creek (Uppker other anthropogenic substrate none

alterations

physical substrate habitat alteration

dteration in streanside or littoral
vegetative covers

other anthropogenic substrate

Carpenter Creek (Lower) ; TP
alterations
physical substrate habitat alteratipn
TP
Woodson Gulch physical substrate habitat alteration none

3.1 SOURCESOF POLLUTION

Identification of the sources of sediment and nutrient ingodi®f nonpollutant impairments
(includingalterations to strearside and littoral vegetative covehysical substrate habitat, and
flow) is a crucial step in restoration plannipwever,sediments and nutrients agenerally
nonpoint source pollutants @occur naturally within streamand as such is not only difficult
to quantify the relative caribution of each possible source, but alsestimate potential load
reductions.

TheTMDL relied heavily orcomputemodek to develop estimates of cent pollutant loads,
allocatethese loads to various sources, astimatepotential reduction dbads given

application of BMPsAIlthough watershed models and their results are inherently uncertain, they
represent our best option for attributing sediments and nutrients in streams to potential sources
While loadspresented throughout this documentidtdonot be taken as actual pollutant loading

the modeled results help defitiee most likely sources of nutrient and sediment pollution and are
very useful for prioritizing restoration efforts within thittle Blackfoot watershed
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This section seeks to define tlm®st significant sources of sediment and nutrient loadings in the
Little Blackfoot watershednd to explain how these sources contribute to watershed pallution
Since nutrients and sediments occur at natural backgrousdwag®cus thediscusgon on
sourceghatcan be controlled to reduce anthropogédoéxings.We hopeto create awareness

land management practicégmtmay be impairingtreamsand prioritizefuturerestoration

efforts

3.1.1 Sourcesof sediment

Excess sdiment in thelittle Blackfoot watershetias resulted icloudywaters and degraded
aguatic ommunities, educingnative fish populations amgcreationabpportunitieshroughout
the areaSedimentpollution can cause problems faratershedandownersaswell. For example,
sedimentscan becomeéeposited in irrigation intakes and canf@lawrence and Atkinson, 1998)
and ovetwidening of he river channel as a result of sedimentatian reduce surface flow and
availability of waterfor irrigation. Sediment deposits caalsocause unpredictable channel
migrationevents possiblycausingdamage to surroundingfrastructure The ®urcedisted
beloware ranked in order of their relative contribution to the total annual sediment load as
determined in theBFTMDL.

3.1.1.1 Upland erosion(About 12,000 tons/yeaB0% of totat)
Upland erosiorfi.e., sediment inputs originating from outside of the stream channel and riparian
zone)represents the largest source of sediment inputs intdttleeBlackfoot watershed
including all stream segments with completed sediment TMDL<Jpland sources are
generally the largest sediment sourcevatershedgJulien, 2010)Sediment transport to streams
and rivers via pland erosioroccurs naturallyn every watershednd therefore a large majority
of upland sediment cannot be controltetbugh management activitiddowever,human
alterations ofand coverand management practices canse acceleratentosionratesand limit
the capacity of the surrounding landscape to attenuate the effects of water and wind
transportation of sediments

There are some opportunities to contrpland sources of sedimanttheLittle Blackfoot
watershedAbout a third of the watershed is grazed awelstock are generally pastured on
USFS rangelands during the summer and in irrigated hay fields doemvgnter. Grazing can
contributeto uplanderosionwhen soil disruption and compaction resulteducel soil water
infiltration rates(Belsky and Blumenthal, 199Mlay productiorcan alsoexpose theoil to
erosionand result irsediment transport into streams

Timber harvest on forested uplands, whiebults in land cover change and reduced soil water
infiltration capacity, also influences sediment transport, howseasnot classified as major

'Note: fiTotal o sedi ment values presented here and el sew
lower Little Blackfoot River (see Table3B in theLBFTMDL),the most downstream waterbody segment in the
TPA.
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cause of sedimentation ihe Little Blackfoot watershed.ogging intensity withirthe watershed
is generally lowand the enactment of the MT Streamside Management Zones (SMZ) law in
1991 continues to restrict logging within rigar areas.

3.1.1.2 Historical mining
Another source of sediment into thigtle Blackfoot watersheds substratéeft as a result of
historicalmining, includingwaste rock dumps, tailing piles, and dredge dakdditionally,
mining hasresulted in substantialterations to channel morphology in some readi#scts of
historicalmining exist throughout thevatershedbut are cited as likely sediment sources on
upper Dog Creek(streamside tailings, dredge damns, mining within riparian zone and placer
mining), Snowshoe CreeKaltered channel morphology and gradient), @&akkgraph Creek
(placer mining effects, including residual large cobbles and boulders and an entrenched channel).
Historical mining contributions to sediment loads were consideraglasd ero®n during the
TMDL process, but in planning for restoration efforts should be considered sepdtadtythe
site-specific nature ofhe mining-related sources

3.1.1.3 Stream bank erosioifAbout 2,187 tons/year, 15% of total)
Stream bank erosids a localize process, whereby the banks of individual stream reaches
degrade due tmstability and mass wastingesultingin the release of sedimeinbom the stream
bankdirectly to the streanWhile stream banlerosionis a naturallyoccurring proces$iuman
causedlisturbances and alterations within the riparian angtsn theLittle Blackfoot
watershedavecausedncreasedevels of stream b&nerosion.Stream bank erosion and
resultant sediment inputsin be attributed to numerocgsusesmany ofwhich arelinked.

Livestock grazing in the riparian zooan contribute tgtream bank erosiofattle maytrample

on the sream banks, causing hoofshead bank instabilityCattle mayreduce native riparian
vegetation, viaverbrowsing and initiation foshifts in species distributioin heavily grazed
areas, allowly-rooteddisturbancenducedgrasses and noxious weedaygrow in place of
woody, deeplyrooted native vegetation. Native riparian vegetation provides bank stability and
also traps andlfers sedimentthereforea lack of native vegetation furtheracerbatesesliment
inputs. Stream assessments noted particularly heavy grazipgén Dog Creek upper and

lower reaches of thelittle Blackfoot River , andlower Spotted Dog Creek

Certain reaches, includirgnowshoe Creelkandlower Dog Creeklack accumulations darge
woody debris (LWD) potentiallydue to removal of riparianegetation, pagiparian timber
harvestand/or reduction itveaver activit)compared to historical leveld scarcity of LWDand
beaver damnesontributes tstream bank erosigecause eadervedo reduce river velocity
and trap sedimenglthough riparian harvesting murrentlyrestricted with the MT SMZ law,
historical riparian harvesting continues fteat stream bank stability along some reaches
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3.1.1.4 Roads(77tons/year, 0.08% of total)
Road density throughout the watersledboutl.5 mimi% 92.6% of these roads are unpaved.
Soil erodedrom unpaved roadsndcontributesoughly 38 tonsof sedimenper yearlnputs into
individual stream segmendselargely dependent on the road density per mile within the
stbwatersheds, how many timeslividual streams crogmpavedoads, the number of miles of
unpaved roads within stream vicinigs well asoad construction and maintenance factors
Numer ousi 8kdbghoads and road segmémi-giheko st th
roads are defined as those which are hydrologically connected to a stream and have the potential
to deliver excessive amowndf sediments, pose significant risks to stream channel morphology
(including limiting sinuosity and floodplain connectivitygnd impact valuable native fish habitat
(USFS, 2015]see figures A.1 and A.2 in Appendix.Afany highrisk roads havenimproved
fords crossingswhichare particularly destructive to stream banks and are a persistent source of
sedimen{USFS, 2015)Additionally, usercreated dispersed campsites are often associated with
road stream crossingBhese recreational areas, whre frequently located directly on
streambanks, contribute to riparian vegetation loss and streambank erosion.

TheTelegraph Creeksubwatershed has the most higgk roadsegments15.61 mile$ (USFS,
2015) andUpper Telegraph Creekhas the highest densio§ unimprovedcrossings §.31/mf).
TheOntario Creek subwatershed has 8.84 miles of higgk roadsegmentfUSFS, 2015and

the most sediment delivery points (40pper Dog Creek has the most umprovedroad
crossings open to wheeled motorized traf88) andthe Dog Creeksubwatershetias the

largest sediment inputs from unpaved ro@d2 tons/yegr Many popular dispersed camping
areas exist on the Little Blackfoot River, Telegraph Creek, and Ontario Creek and are often
occupied on weekends during summer and fall (USFS, 2Blirg.dispersed campsites in these
drainages are documented as having adversacispn native fish habitaBee Appendix A for
maps detailing highisk roads.

Traction sangdwhich is applied tpavedroads in the wintertimeontributes roughl9 tonsof
sedimenper yeatthroughout the watersheohost notably on thiewer Little Blackfoot River.

Channelization and river confinemenften coupled with the presence of riprap and gravel

dikes, arepresent throughout tHettle Blackfoot watershedvhere the river is near Highway 12,

and other paved and unpaved ro&isannelizationin which theriver channel is artificially

engineered to restrict its flow, has sigreéint impact on river functiorfChannelization can result

in increased river velocity, furthering stream bank erosion downstreamagiddransport of
sediments downstam that would otherwise loepositecbn afloodplain or streambe(EPA,

2007) Along some stream segments in L e Blackfoot watershedhe stream is not

channelized per se, but rather its floodplain is restricted by rdddslower Little Blackfoot

River is most affected by channel alterations due to the presence of Highway 12 and the railroad.

Railroad. The Burlngton Northern Santiée (BNSF) railroad line travels along the lower
Little Blackfoot River and then upog Creekand Uncle George Creeker Mullan PasgFigure
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1). Thesignificant amount ofjravel dikes andprappresent along the railroad results in
channelizéion and floodplain restrictioalong hese streams

3.1.1.5 Flow alterations
In somecases, thel@mnnelis overwidenedandbr instreanflow is diverted, which canesult in
shallow, slowflowing waterand a reductioninth®@t r e a mo sattemuate sedirneynt loading
(EPA, 2007) High width/depth radios wemaost commaly noted onTrout Creek, Elliston
Creek, and thaupper Little Blackfoot River (DEQ and EPA, 2011)

3.1.2 Sources of nutrients

As with sediments, nutrients occur naturally within streantsare essential components of
healthy riparian systembslowever, when nutrient inputs exceed quantities required by
vegetation, soil faunand bacteria, nutrients can be readily leached from soils and transported to
streamgHubbard et al., 2004When they occur in excesrtain nutrients, commonly nitrogen
(nitrate& ammonig and phosphorugancause deleterious effects on aquatic communities and
livestock anctanalso pose significant human health conceftsvated nutrient levels can cause
blue-green algae blooms which can produce toxins that are lethal to wildlife, livestock and
humangPriscu, 1987and elevated nitrate in drinking water can inhibit normal hemoglobin
function in infantYWHO, 2011) Excessive algae can alslmgirrigation intakes and reduce
carrying capacity of ditches and candlkis sectiorfocuses on identifying controllablédyuman
relatedsources otlevated nutrient concentratiotisoudhoutthe Little Blackfoot watershed

3.1.2.1 Livestock
Livestockcontributeto elevatechutrients into theittle Blackfoot watershedia a number of
interrelated pathways§razingcanalter the nutrient uptake capacity of the soil and vegetation,
by reducingvegetation biomass and causing soil compactimestockexcreteurine and feces
both onto land surfaces @uirectly into streamavhich isa source of nitrate inputs, and to some
extent phosphorus inputs when waste is deposited directlthimtwater Winter grazingreduces
biomass at a timef year vhen it is already low, yet sincaitrients continue to be added to the
systemfrom excrementexcess nutrient levels are higtrecipitationcanleach and transports
excess atrients to streams, especiaitysois with decreasedaterinfiltration capacityas a
result of compaction.

Lack of management to control the effects of grazing in ripaeaescancontribute to elevated
levels ofnutrient instreamsRiparian vegetation can help uptake nutrients from runoff and
ground water, but wheihis removednutrientsmorereadily ente streamsFurthermore, if there
is a lack ofriparian vegetation to stabilize stream banitsosphorus in soils and substrates
which compose the stream bank are directly deposited in theagaséneam banks erade

3.1.2.2 Fertilizers
Cattle manure is applied to pastuaesl croplands as a fertilizen higher quantities on pasture
lands than in range and forested ar€asmmercial fetilizers are appliednfrequently
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throughout the watershé DEQ and EPA, 2011)Vhen these fertilizers are applied in late
spring excess nutrients are transported to streams via overland flow and groundwater.

3.1.2.3 Irrigation
Irrigation diversiondrrigateroughly 11,00 acresthroughout the watershéBerkas et al., 2005)
andoccur on many stream segmeritggation diversiongeduce ingeam flow, decreasing a
s t r eabimdtsattenuate excess nutriefrtsm upstream Low irrigation efficiency can cause
pasture saturatigrnvhich can mobilize pbsphorus and irrigatierelatedalterations to
groundwater flow can cause more nitrogenadransported from pastures and cropland to
streams

3.1.2.4 Residentialdevelopmenand septic systems
Developed areas make up little éearea in thé.ittle Blackfoot watershedout unoff from
impervious surfaceslepogion by machines/automobileand fertilization and irrigation of
lawns do make measurable phosphorus contributioDegoCreek(15% TP),Threemile Creek
(15% TP) and théower Little Blackfoot River (13% TP).Septic systems release nitrogen
(usually in nitrate formand phosphoru@nostly organic) into soils surrounding septic tanks.
While there is dow septt density throughout the watersheepticsystems are estimated to
contributesignificant TP to Threemile Creek (12% TP) dhdlower Little Blackfoot River
(11% TP)

3.1.2.5 Mining
Portions of the watershed are underlain by the Phosphoria Forpvaliich was historically
mined in theDog CreekandThreemile Creek subvatershedsHistorical mininglikely
increased the exposure of this underlying parent material, causing phosgidrimitions
above natural background rates which may continue tétlayever, this source is not well
understood and was not evaluated in the TMDL process.

3.1.3 Sources of norpollutant impairments

Non-pollutant impairmentsre indicators of impairment butcladirect quantifiable links to

stream pollutionThe nonpollutant impairments listed below are often linked to sediment and
nutrient pollution and should be considered in planning efforts to reduce sediment and nutrient
loading.

3.1.3.1 Alteration of streamsider littoral vegetation covers
All streams listed for sediment are also listed for alteration of streamside or littoral vegetation
covers Table3-1). This nonpollutart signifies that riparian vegetation has been significantly
removed or altered (i.e., species composition), which can cause streambank erosion, altered
streammorphology, and increased nutrient transgRiparian vegetation may be removed for
pasture landinfrastructure development, or from historical timber harvest and can be heavily
grazed by livestock and wildlifés discussed above, deepboted native riparian vegetation is
extremelyimportantfor stream functionlt provides for bank stability antbodplain
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connectivity, attenuates nutrients and reduces nutrient transport to streams, reduces water
temperatures, and provides wildlife habitat.

3.1.3.2 Physical substrate habitat alterations
Upper Dog Creek Snowshoe CreekTelegraph Creek andWoodson Gulchare listed for
physical substrate habitat alteratioBreams with this impairment are characterized by
significant direct and indirect changes to stream morphology, such as
channelization/confinement, downcutting, loss of complexity, and loss of imstrghitat.These
changes may be the result of historical mining practices, as dis@izsesn section 3.1.1.2:
Historical mining

3.1.3.3 Other anthropogenic substrate alterations
Upper and lower Carpenter Creekare listed for other anthropogenic substrate atitens,
which means that there are clearly hurcansed changes to stream channel morphology even
though monitoring parameters avéhin expected values.

3.1.3.4 Low flow alterations
Lower Little Blackfoot River , Snowshoe Creekandlower Threemile Creekare listed for
low flow alterations, which is often caused by irrigation withdrawaly flow alterations
contribute tamorphological changes (high width to depth ratio), increased temperandes,
reduced instream habit at , attennatk sediment ancendtient® a
from upstream.

3.2 ESTIMATED LOADINGS AN D POTENTIAL REDUCTIONS

The TMDL documentdetails tersedimenfTMDLs and six nutrient TMDLSs for individual

stream segments within thétle Blackfoot watershedCurrent estimated sedimieand nutrient
loadsand potential reductions with the application of best management practices (8MVPSs)
detailed in the.BFTMDL are presented ihable3-2 andTable3-3. As discusseddue to

inherent methodological limitations in calculating loads andéleive contributions of each
source, values presented here are estimates only, and should not be considered actual loading
values.

3.2.1 Sediment loading and reductions

Potentialsedimentoadreductions are presented as percent reductions, bebausaésho
numeric standard to calculate allowable sedimemntdaad because of thiegh uncertainty
associated with the estimate&lso, setting target percent reductions allow us to focus on
improving water quality through management practices rather thamdrattention to
uncertain loading valuekoads and reductions are presented on a yearly scale, because
cumulative sediment loads generally ctate to ecological consequencéghile the TMDL
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models suggest that upland erosion contributes both thetlaggBsent loads and represents the
greatest potential for reduction, it shoulok necessarily be the focus of restoration efforts, as
anthropogenic upland sources are difficult to quantify and manage due to high the natural
background loading from the uplands.

Table 3-2. Waterbodies wth sediment impairments within thétle Blackfoot watershedEstimated current
sediment loads, TMDLs, and potential reductions when BMPs are emphgtdthat no reductions were allocated
to natural sources of erosion, only hurtaused sourcekpoadswere evaluated at the watershed scale, because
sources deliver sediments to tributaries which carry loads further downstream.

Stream Current Load TMDL

segment (tons/yr) (tonsl/yr) Reduction
Dog Creek 132 101 23%
(Upper)

Dog Creek 8
(Lower) 2,426 2,076 14%
Little Blackfoot

River (Upper) 4,326 3,813 12%
Little Blackfoot

River (Lower) 14,828 12,068 19%
Snowshoe Creek

headwaters to the 0
mouth (Little 384 295 23%
Blackfoot River)

Spotted Dog &
Creek (Lower) 1,774 1,383 22%
Telegraph Creek 179 151 16%
(Upper)

Ellison Creek 121 88 27%
Threemile Creek 744 418 44%
(Lower)

Trout Creek 545 416 24%

3.2.2 Nutrient loading and reductions

Nutrient TMDL allocations are composited into a single load allocation to all nonpoint sources,
including natural backgroureburcesTheseTMDLs are based on floin cubic feet per second
(cfs) andtherefore allowable load increases with increasing discharge TaelsBFTMDL
displaysload duration curvesf allowable loading with increasing flolDEQ &EPA 2011,

Section 6.6)Forexample purposes, loadlues are displayed ihable3-3 illustrate loads from

the 80" percentile of the growing season sample data.
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Table 3-3. Waterbodies with nutrient impairments within thiétl e Blackfoot watershedEstimated current nutrient
loads, TMDLs, and potential reductions when BMPs are employed.

Current
Stream segment | Nutrient Load TMDL . | Reduction
(Ibs/day) (Ibs/dayy
([I)_‘c’)%vg)eek TP 4.29 4.19 2%
Little Blackfoot
River (Lower) TP 15.25 13.95 2%
Snowshoe Creek
headwaters to the 3 0
mouth (Little NOs. NO, 4.82 4.38 9%
Blackfoot River)
Spotted Dog
Creek (Lower) TP 2.27 1.59 30%
. TP 2.61 1.06 59%
Threemile Creek 0
(Lower) TN 2161 | 10.59 51%
Carpenter Creek
(lower) TP 0.91 0.49 46%

*Total phosphorusNitrate+ Nitrite; “Total nitrogen

3.3 MANAGEMENT MEASURES

Implementation of mnagement measures for reducing nonfpgource pollutionvill rely on
voluntary participation by watershed stakeholders, including private landoveérsties
recommended here will require the support of the people who live, work, and recreate in the
watershed for longerm success hese management measures are designed to achieve TMDLSs,
work towards the restoration goals of th€ RFP, and help landeners make economical
improvements to their land management practices. Many goals of restoration activities are to
balance the needs of agriculture with the needs of other watershed uses, including drinking
water, fish and wildlife habitat, and recreation.

Many recommendedestoration activitiefisted here ardrawn fromwork completed during the
LBFTMDL andtheLittle BlackfootRiverRiparian Assessmer{herein after referred to as the
2014Assessmen{Geumé& River Design Group2014) whi ch is a direct
UCFRPand identifies factors affecting stream function and fish habitat on select streams
throughout the watershetiheseL BFTMDL and2014 Assessmedbcuments are the result of
two longterm planning efforts to ackwe water quality standards and restaatiral resources
theLittle Blackfoot watershedndarethe most current and comprehensive assessments of
existingconditionsto date While this WRP and thelCFRPare sonewhat different in scope,
eachplanseeks tachieve similaprojects and goalsnd airrent partners inMeed in each
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process agree that working together is mutually benefl€idifferent conservation groups with
similar goals work together to identify restoration projects, engagedassi®ns with

landowners, and match funding, this will increase the probability of project implementation and
success.

The riparian component of thidCFRPand followrup 2014Assessmeraddress restoration
actions orpriority 1 streams (lower Little Bladkot) andpriority 2 streams (Dog Creek, Spotted
Dog Creek, and Snowshoe Creek), which are streams with significant impairments where
remediation will likely be effective at restoring fisheries in the Upper Clark (sexx Chapter 1.:
Introduction) The LBFTMDL and thisWRP encompass a larger scope, addressing additional
impaired streams throughout the watershed, including Elliston Creek, upper Telegeagh
lower Threemile Creek, Trout Creek and lower Carpenter C#bke the riparian component
of theUCFRPis restricted tqriority 1 and 2 streamd, is important to note thdhe terrestrial
componentan be leveraged to support projects on theseprionty streams.

A number of stream segments are listed for-poltutant impairments, which are probable
causes of impgement on these streams and mayclusely linked to sediment and nutrient
pollution. Restoration goals and management measures here address theskutant issues in
addition to sediment and nutrient reductidndocalized areas, historical mining has left a
legacy ¢ altered streambank morphology, often in addition to toxic wadtandoned mines
projectsshould consider the potential for sedimesductions and channel restoration in
conjunction with other reclamation work

BMPs listed in the tables below are intended to give readers a sense of possible options for the
watershed; thaearrative which precedesch table represents the most speniieds in the

Little Blackfoot watershed. Practices employed, however, should be considered based on site
specific needs, landowner involvement, and implementation feasibility. Suggested management
practices presented here and the BMPs outlined in thestatddoy no means an exhaustive list

of ways to mitigate and control pollutants in the watershed. Other practices not mentioned here
may work as well or better to achieve restoration goals. Presentation and discussion of
management measures here are agedrto inform stakeholders about encouraged activities as a
starting point for discussions

Table 3-4. Little Blackfoot watershedestoration goals by categorjNote that these goals are not listed by priority.

Project category Goals
1 Form working relationships with watershed landowners and ranch
managers
9 Assess potential projects and land management opportunities on pri
Landowner outreach land

1 Identify mutually beneficial projects with loAgsting, ecologically
significant impacts
I Use demonstration projects to build trust and support throughout the
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watershed

Controllivestock access to stream

Grazing management .
g 9 Allow for streambank recovery in locallgegiaded areas

Increase vegetative ground cover to reduce soil erosion

Crop production . ) :
PP Allow for vegetation to filter cropland runoff before it enters waterwa

Improve stream access to floodplain

Increase presenad native, deeplrooted vegetation along stream ban
Reduce presence of invasive plant species in riparian zones
Reconstruct channéi areas where other options will likely be
unsuccessfulit achieving restoration goals

Improve complexity of withirstream habitat to slow down watand
provide fish habitaindreduce water temperature

E I N ]

Streambank and aquatic
habitat recovery

=

=

Maintain upland forest to be resilient towards disturbances such as |
beetles and fire.

Limit ecological disturbance, especially in riparian areas, duirty
after timber harvest.

Forestry

=

Reduce sediment transport from roads to streams
Ensure priority culverts can withstand 19€ar events
Enhance upstream travel for fish populations

Transportation

Increase instream flovespecially in lowwater months
Improve irrigation efficiency

Reduce fish entrainment in ditch&sd movement over damns
Consolidate diversions

Irrigation and d rought
response

Mitigate stormwater run off

Developed areas . - .
Ensure construction follows stormwater permitting regulations

Maintain robust stream segments in their current state

Protection o ;
Protect reaches with high potential to recover naturally

=4 =A|=a=a =a-a-a-a-a-a-9

3.3.1 Landowner outreach

Privately owned land encompasses a significant portion dfittie Blackfoot watershednd
achievement of MDLs will requirevoluntary participation byprivate landowners irestoration
efforts Outreach to these landownésgherefore anecessargomponent of the restoration plan.
Efforts will involve working with landowners on@tone as well as creatinggeral community
consciousnessf avaterrelatedissuesandways to get involved with restorati@fforts

Furthermore, landowners should be informed of available economic incentives for engaging in
conservation practices and the other benefits that tsafaom helping to reduce nguoint

source pollutionlt is essential thatrganizations involveth outreactwork together and
communicate p&t and future plannedferts so as not to duplicate actions or cause confusion.

Assessments qirivatelands ad current management practicel help organizations identify
specificopporturities to improve riparian habitat and water quadihd quantityWRC has
reached out to numerous landowners alii@gmainstentittle Blackfoot River and ®me
agreed to haviand assessments complet8RC is currently in discussion with these
landownergo find agreed upon projects to implement.
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One major challege in the Little Blackfoot is gaining private landowiaerest to geinvolved

with restoration effortsOneway to do so is through public education events and workshops that
debunk myths and provide information about irrigation improvement opportysits and

federal conservation incentive programs, aader rights leasingConservation projects can
havesignificant benefits for private landownéror example irrigation efficiency projects can
increase arable land and reduce labor costs, while at the same time reducing surface water
withdrawal and reducing fish entrainment. Similarly, managing stoclsat¢oestream banks can
eliminate the need for landowners to deal with costly bank stabilization primeusvent high

flows from eroding pasturelan&ee Sectio.5. Education and Outreach below for more
information.Additionally, creating more awareness of water issues in the community and the

i mportance of restoration efforts can increas

3.3.2 Grazing management

The goals of impraing grazing management in thétle Blackfoot watershed are not to limit

agricultural operationgut rather to fingbractices thamaybendit agricultural operations and
riparianzones Moderngrazing management in riparian zomaslves changes inriing,

duration and intensity of grazing activity, which has differential impacts on grass, shrub and tree
growth and reproductiorddditionally, clean offsite watering sources can reduce impacts to

stream banks while also improving cattle weight dSiurker et al., 2003) It is very possible to

have high functioning riparian systems with grazing presence, but the gnazstdpemanaged

so that it is sustainable over time and worKks

Grazing management in the ripariaone should be tailored to the specific riparian area under
consideratiofDNRC, 1999) TheLBFTMDL highlights the need for application of BMPs which
minimize livestock disturbance of the streambank and channel, including creation of water gaps,
fencing to restrict livestock access to a stream in heavily impacted areas, and creatksitef off
wateringsources Table3-5). Creating grazing managemgmans which may include

establishig a rotational grazing systemill help landowners work sustainably on the land

Table 3-5. Examples ofyrazing manageme®MPs(DEQ, 2012; DNRC, 1999)

BMP Description

1 Manage grazing frequency, duration, season of use, and intensit
promote desirable plant communities, maintain vegetative cover
preventsoil erosion.

1 The plan should identify the stocking density, season, duration, §
location of grazing activities field by field.

1 Settarget grazing use levels in accordance witkyoction
limitations and plant sensitivities.

Grazing management plan

9 Distribute livestock to promote dispersion and decomposition of
manure to prevent delivery to water sources.
91 Periodically rotate winter feeding areas and feed placement with

Livestock distribution
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winter feeding area
Relocate corals and pens away from riparian zones .

Provide offstreamwater sourceshere adequate forage is availab
Place salt and supplemental feed in upland areas
Rest or defer ripariapastures when needed for recovery and plar
Promote livestock travel away growth.

from riparian zones Fence off riparian zones
Seed uplands with preferred forage species
Avoid grazing in riparian areas during rainy season.
Provide shelter structures to protect livestock from weather as al
alternative toiparian vegetation

= =4 =41

=a =4 =4 -4

Stream crossings 1 Create stabilized area or structure built across a stream to provi
travel way for livestock, people, vehicles and equipment.

1 Create a controlled access point from which livestock can obtain
water from astream if possible should only permit one animal to
access at a time.

Water gap

Manure storage f Keep manure piles O 100 ft ay
prevent storm runoff

1 A strip of permanent perennial vegetation placed on the down
gradient edge of a field, pasture, barnyard, or animal confineme
area.

Filter strip

3.3.3 Crop production

The main goals for BMPs related to crop produc{ibable3-6) are to reduce the amount of
erodible soil and to engage in practices which trap or attenuate pollutants before entering
streamsA riparian buffer is a zone of vegetation along the banlssrems which is composed

of native grasses and deeply rooted woody vegetatius.buffer can not only trap and filter
sediment, nutrients, and pesticides but also provides bank stabilization, shade, and wildlife
habitat, and slows flood watefidelmers et al., 2008Y hese buffers should be maintained where
existing and their creation should be considered in cotipmwith other streambank restoration
work. Vegetative filter strips can be planted downgradient and adjacent to croplands and pastures
to filter runoff before the water is transported to waterwgedmers et al., 2008Additionally,

careful consideration of fertilizer application and manure storage is important to prevent excess
nutrient additions to streams.

Hay is a common crop grown throughout thitle Blackfoot watershednd in many places the
floodplain and riparian zones have been cleared to establish hayfleldsg in the riparian
zoneshould be avoided if possiblé floodplainsarecleared of nave vegetation and converted

to hayfields, famers should enstinat there is established woody vegetation to act as a riparian
bufferto reduce haying impacts on water qualfgditionally, many of the riparian/floodplain
hayfields are used for winteraging and feeding, which can lead to a buildup of manure that can
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become washed into the stream during spring floods. Cattle should be wintered away from the
floodplain if possible and manure should be properly stored to reduce its transport to the stream
Native vegetation should be reestablishedparianand wetlandareas that have been cleared in

the past but are no longer in use, which may require active planting and seeding.

Table 3-6. BMPs associated with crop growing practices.

BMP Description
1 Plantedperennial vegetation located adjacent to and upgradient {
Riparian buffer a waterbody which can filter sediment and nutrients from upstrea

and upland sourceBuffer width, slope, gecies composition, and
target pollutants must be considered in the design.

1 A strip of permanent perennial vegetation placed on the
downgradient edge of a field, pasture, barnyard, or animal

AU confinement aredf the purpose of the strip is to take up nutrients
the vegetation must be periodically harvested in order to prevent
nutrient buildup.

Fertilizer application 1 Avoid near waterways

I Vegetation planted on what would otherwise be fallow ground.
Cover crop Designed to prevent mobilization and transport of pollutants by
precipitation and runoff during periods when the primary agricult
crop is unable or unavailable to perform similar a function.

1 May include, but are not limited to,deced tillage or minimum till,
no till, strip till, direct seeding, mulch till, or ridge till to prevent sq
erosion and reduce surface or subsurface runoff potential.

Conservation tillage

1 Trees, shrubs, or tall, rigid, perennial herbaceous vegetation pla
Alley cropping in sets of single or multiple rows with agronomic horticultural cro
or forages produced in the alleys between the sets of woody pla
reduce soil erosion.

9 Store, transport and using agricultural wastes, such as manure,
wastewater, r&d organic residues, in a manner that reduces nonp
source pollution.

Waste management

Erodible land conversion 1 Converting highly erodible lands to permanent vegetative cover.

3.3.4 Streambank and aquatic habitatrecovery

Streambanland aquatic habitaecovery projectsvill address bank stabilization, streamside
revegetationfloodplain connectivity and withirstream habitafThese projectsan directly
improvealterations in streamside or littoral vegetative covers and alterations to physical
substrate habitaCandidae reaches for recovery effogbould be prioritized based potential
for improvementindexisting conditionIn areas that are actively grazed, atrgambank work
should only be implemented in conjunction with riparian protection measures.
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Streambanlefforts shouldestablish ohelpmaintainvigorous streamside vegetatioomposed

of diverse age classe$ deeply rooted native woody speciesstabilizestreambanks and filter

transported sediment and nutrieitssome areas, this may be dependergradication and

control of invasive plantdmprovement of withirstream habitat may involve LWD placement,

shade creatiowia streamside vegetatipar beaver habitat protectiohhe presence of beaver

damsand/or beaver dam analogwss have significamtositive impacts on stream function and
morphology, by slowing flows, reducing stream bank erosion downsttesgpjngand filteing

sediments and pollutants, and improving water temperét®ej i dz ki et al ., 2011
2015; Westbrook et al., 2008)/here possible on headwaters streamprovingbeaver habitat
andpopulationsshould be considered.

Passive restoratias desired over intensive streambank engineering to achanlestability due

to high costs obank reconstructioand disturbance caused by equipmditamples of passive
restoration optiont achieve streambank stability includigarian fencing andccess

restrictions for people and/or livestg&klowing for natural ecological processes to resume
Active restoration options which are less intensive than channel reconstruction include LWD
placementbeaver dam analoguegeseeding, and plantingthich may accelerate natural
processes and help achieve restoration goals over time.

Channel reconstructiomay be needed in heavily impacted areas with little potential to return to
historical conditionsvithout intensive interventigrsuch as areas wieethe stream is

significantly incised and has no access to its floodmaivhere past mining operations have

significantly altered streambank morpholog¥¢/hen streambank rebuilding is needed, bank

building materials shouldenatural oioengineeredr i pr ap and ot her AfAhardo
approaches should be avoided unless required to protect existing infrastructure.

Table 3-7. Selected projects to improve streambanks and aquatic habitat.

Options Desgiption

LWD/ log jam placement
Pool creation/ riffle creation
Streamside shade establishment

Aquatic habitat improvements

Access/use restriction
Beaver damn analogues

Passive restoration

E NE I I R

Should only be considered in heaviitgpacted areas with little
potential for natural recovery
1 Use natural/bioengineered building materials

Channel reconstruction

3.3.5 Forestry

Maintaining healthy, resilient forestland is a key component of upland managemeritiitiehe
Blackfoot watershedMuch of the upland foresh thelLittle Blackfoot watersheds dominated
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by dense, eveaged lodgepole pinén recent yeardyark beetles have caused widespread tree
mortality and fuel loading is at dangerously high leveisreasing forest resilience toture
disturbances, especially wildfire, has positive impacts on the streams which flow through these
forests while also helping protect existing infrastructure, including hdneas destruction.

Creation of diverse forest conditions, including varyspgcies, agelasses, and density across

the landscape, can attenuate future fire severity and extent as well as lessen the impacts of future
insect outbreaks he Telegraph Vegetation Prgect is being undertaken by the Helena NF and
seeks to remove hazanas fuels and recover the economic value of dead and dying trees from
23,669 acres in the Telegraph Creek drainage five miles south of Ellistemulraft

environmental impact statement (EIS) for this project was released at the time of this writing,
with project implementation planned for 2016

Landowners may choose to engage in timber harvesting on their ow\fangrivate timber
harvestingshould adhere to the Streamside Management ZonealadBMVPsfor Montana
(Logan, 2001}o reduce direct and indceimpacts to riparian systembable3-8). Landowners
are required to notify MT DNRC prior to any timber harvesting.

Table 3-8. SelectedBMPsassociated wittimber harvestinglLogan, 2001)

BMP Description

1 Designated area least 50 feet wide from each side of a stream, |
other body of water, measured from the ordinary highwater mark
which management actions are limited

Refer to SMZ lawgseeMT DNRC, 2006)

Streamside Management Zone
(SM2)

= |=

Avoid wet areas including moistutedenor unstable toe slopes,

seeps, wetlands, wateadows andatural drainage channels.

Harvest 91 Avoid operation of wheeled or tracked equipment within isolated
wetlands, except when the ground is frozen.

1 Use directional felling or alternative skidding systems for harvest

operation in isolated wetlands.

1 Use existilg roads where practical, unless use of such roads wou

Road use cause or aggravate an erosion problem.

1 Locate roads to provide access to suitable (relativelafidtwelt
drained) log landing areas teduce soil disturbance.

3.3.6 Transportation

There have beemnbstantial assessmsmif existing road conditions, including numberstrieam
crossings, parallel streasegments, andnpaved road deity throughout the watershed in recent
years, including the Helena National Forest Roads AnalyS§&S, 2004)LBFTMDL (DEQ,
2012)and theenvironmental impacind biologicabkssessmesfor the Divide Travel Plan

(USFS, 2015)These efforthave helped prioritize pjects and road work improve sediment
delivery and riparian habité#troughout the watershe@iable3-9 belowlists highrisk roads
throughout the.ittle Blackfoot watershethathave the potential tdeliver excessive amounts of
sediments, pose significant risks to stredrannel morphology, and impact valuable native fish
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habitat as determined during the biological assessments during the Divide Travel Plan
development process (USFS, 2015).

There are a few current and upcoming projects that will address transpertitted sediment
sourcesncluding making improvements to higlsk roads TheDivide Travel Plan, which
identifies roads, trails, and areas that are @mehclosedor motor vehicle use in the Helena
National Forest is currently up for revision and will impact motorized use intthee Blackfoot
watershed The prderred alternative (Alternative) would close 29.23 miles of higisk roads
and 67 stream crossindgave fords located in highkialue fish habitat would be closed
permanently and two others would be closed until they are replaced with culverts that can
withstand a 10§/ear eventlt is important to note that many roads are not under Forest Service
jurisdiction but still have significant ecological impadter example, 25% of stream crossings
(110) and 24% of highisk roads in the Divide Travel Plan area are outside of Forest Service
jurisdiction.Outreach to landownersitlv private roads shoulpromoteproper BMP use to limit
sediment deliveryTable3-10), especiallyymprovingstream crossings and reducing parallel
stream road segmentee Appendix A for maps bdigh-risk roads on USFS lands in the Little
Blackfoot watershed.

TheGolden Anchor Bridge project on theupper Little Blackfoot River near its confluence

with Ontario Creek will involve installing a bridge on what was an unimproved ford crossing
(NFS Road#4100) and removing a road section which restricts the Little Blackfoot from
accessing itloodplain (nonsystem road #12813).This project will facilitate timber harvest

for the Telegraph Vegetation Project, increase floodplain connectivity, impstvpassage on

the upper Little Blackfoot, and reduce sediment inplitionally, theupcomingTelegraph
Vegetation Projectwill involves closing and decommissioning of numerous forest service roads
T final project plans are yet to be released attthiis of writing.

Other planned road improvement projects on USFS rioatie Little Blackfoot watershed
includeabout 54 miles of Hblading and reshaping with approximateB86 drain dips installed,

12 cattle guardsleaned of silt, and one new-it&h diameter corrugated metal pipe culvert at an
existing crossinglThesemprovementsill occur onUSFSroads#136 (Ophir Cr), #314

(Elliston Cr to Spotted Dog Cr),#571 (Dog/Hope Cr)#708 (Snowshoe Cr), ané#1855

(Upper Dog Cir).

TheDivide Travel Plandentifies both priority ford crossingsd dispersed campsities
improvementPriority fords for improvements include: 2 on the Little Blackfoot River (1 on
USFS road #4100 at the access to Golden Anchor mine site which will be addressed by the
GoldenAnchor Bridge Project); 3 on Ontario Creek (1 near confluence with the Little Blackfoot
near norsystem roadt 123013 which will also be addressed by the Golden Anchor Bridge
project 1 near Bison Creek betee NFS roads 410A2 and 495D1, and 1 on annnamed
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tributary to Ontario Creek); and 1 on Sawmill Creek in the Upper Dog Creek drainage. Nine
priority dispersed campsit@xcuron the Upper Little Blackfoot River and Ontario Creek.

Future work that is not currently proposed should se@kpoovingford stream crossings with
hardened structures (ideally bridges3pecially on highisk roads, and reduce use of dispersed
campsites in valuable fish habit@ulverts should be prioritized for replacement and or removal.
On fish bearing streams, any neulverts, in addition to those which replace failed culverts,
should be designed for a §6ar flood event; on nefish bearing streams, culverts should be
designed to withstand at least ay&r flood eventWhen considering fish passage around a
barrier, both upstream and downstream fish populations should be evaluated to preserve genetics
of native populations if isolated populations exist upstrédm.highest priority fish passage
projectsare those where native fish production isder@te to strongnd improvementould
reconnect the tributary watershiedthe mainstem Little Blackfoot or Clark Fork River.

The railroad significantly restricts the lower Little Blackfoot River as well as Dog Creek.
Partners should outreach to Burlington Northernt&&e to discuss opportunities to reduce the
presence of railroad infrastructure in the floodplains of these streams and to mitigate impacts of
existing infrastructure.

While the use of traction sand to reduce safety hazards during winter drivingamndannot
be eliminated, certain practices can help reduce the amount of sand that is transported from roads
to streams, including improved training of sand applierssand recover(Stapleset al., 2004)

Table 3-9. Roads in thi.ittle Blackfoot watershednder Helena National Fest jurisdictionthatpose negative
impacts to valuable fish habitat and have potential for substantial sediment d@ligérg, 2015 See maps in
Appendix A.

Subwatershed High Risk Roads High Risk Segments
(miles)

Ontario Cr 8.84

123, 123A1, 1801, 2123001, 495, 4991, 4104
Al/A2, 4101B1, 1859E1

Upper Little BlackfootT

13.04 123, 123018, 227, 2271, MTR 501
Larabee Gulch

495, 495C1/C2, 527, 52-A1/A2, 1856, 1856D1/D2,

Telegraph Cr 1561 1857, 185781, 1859, 18581
Mike Renig G 3.11 1856
256,571, 574C1, 708, 7081, 1851, 1852, 18521,
Upper Dog Cr 13.77 1852C1/C2, 1855, 18551 U-203
Lower Dog Cr 2.11 1855, 1858A1,1855A5, 571

Upper Little Blackfootr Hat

10.9 227, 227B1, 1857A5, 1871, 1874A3, 4100
Creek
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