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EXECUTIVE SUMMARY

Section 303(d) of the Federal Clean Water Act requires states to identify those waterbodies
within its boundaries that do not meet water quality standards, to prioritize the listed waterbodies
according to the severity of pollution and their intended beneficial uses, and to develop TMDLs
for these waterbodies. Waterbodies are streams, lakes and wetlands, although streams are the
only waterbodies determined to be impaired in the Blackfoot Headwaters Planning Area. A total
maximum daily load (TMDL) is a pollutant budget establishing the maximum amount of a
pollutant that a waterbody can assimilate without exceeding water quality standards. This
document is a water quality and habitat restoration plan that incorporates TMDLs for sediment in
the Blackfoot Headwaters TMDL planning Area. Water quality restoration planning and TMDL
development for metals impairment in the Blackfoot Headwaters Planning Area is addressed in a
separate document (Hydrometrics et al., 2003). Together with the metals TMDL and water
quality restoration plan, this document identifies an approach to improve water quality and
habitat conditions to the level where all beneficial uses are restored and protected. By fulfilling
this goal, this document fulfills the requirements of Section 303(d) of the Federal Clean Water
Act and Title 75, Chapter 5, Part 7 of the Montana Water Quality Act.

The Blackfoot Challenge, a grass roots watershed group, sponsored development of this plan.
The water quality and habitat restoration planning efforts fit well with the mission of the
Blackfoot Challenge, namely coordination of efforts to enhance, conserve, and protect the
natural resources and rural character of the Blackfoot River Valley. The Blackfoot Challenge’s
involvement helped ensure that this plan addressed not only all sediment and habitat impairments
identified by the 303(d) list, but additional habitat concerns and watershed priorities as well such
as noxious weed management, fish passage mitigation, and full consideration of the links
between sediment impairments and fish habitat limitations. As a result, this plan functions as
both a TMDL for sediments and habitat restoration plan, as well as a general plan to improve and
maintain water quality throughout the basin.

Blackfoot Headwaters Planning Area

The Blackfoot Headwaters Planning Area (Planning Area) includes the Blackfoot River
watershed from its headwaters to the confluence of the Blackfoot River and Nevada Creek. The
Planning Area includes approximately 318,000 acres within portions of Lewis and Clark County
and Powell County in west-central Montana. The Blackfoot River has a mapped length of 61.4
miles and an average gradient of 0.98 percent through the Planning Area. Poorman Creek,
Landers Fork, and Arrastra Creek are major tributaries with drainage areas ranging from 130 to
24 square miles. Beartrap Creek, Sandbar Creek, and Willow Creek (near Flesher Pass) are all
smaller drainages addressed in this document. All surface waters within the Planning Area are
classified as B-1 waters (ARM 17.30.607). B-1 classified waters are intended to be suitable for
drinking, culinary and food processing purposes after conventional treatment; bathing,
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swimming and recreation; growth and propagation of salmonid fishes and associated aquatic life,
waterfowl and furbearers; and agricultural and industrial water supply (ARM 17.30.623).

Summary of Impairments

Table E-1 lists all waterbodies, or stream segments, identified on the 1996 and/or 2002 303(d)
list as impaired, along with the listed causes of impairment (i.e., sediment, habitat degradation).
Stream segments listed as impaired due to siltation in 1996 and/or 2002 include the Blackfoot
River between Landers Fork and Nevada Creek, Arrastra Creek, Poorman Creek, Sandbar Creek
and Willow Creek. Waterbodies listed as impaired due to habitat alterations include the
Blackfoot River from its headwaters to Landers Fork, the Blackfoot River between Landers Fork
and Nevada Creek, Arrastra Creek, Poorman Creek, Sandbar Creek and Willow Creek. Other
listed causes of impairment include: dewatering, flow alterations, and riparian degradation in
Poorman Creek; and bank erosion in Willow Creek. All of these causes of impairment have the
potential to contribute to, and compound, sediment-related impairments. Metals-related
impairments are addressed in a separate water quality restoration and TMDL document
(Hydrometrics et al., 2003).

Based on the 303(d) listing history, and a detailed review of existing information and additional
field evaluations, four streams have been identified as being in need of TMDL development for
sediment, including the Blackfoot River between Landers Fork and Nevada Creek, Arrastra
Creek, Poorman Creek, and Willow Creek (Table E-1). The sediment TMDLs and habitat
restoration plans for these streams address all of the siltation and habitat related causes of
impairment included in Table E-1. Habitat restoration plans were also developed for Sandbar
Creek, Beartrap Creek, Mike Horse Creek, and the Blackfoot River from the headwaters to
Landers Fork (upper one mile only) to address habitat related causes of impairment where
development of a sediment TMDL was not required. Therefore, this document includes sediment
TMDLs and habitat restoration plans for a total of four waterbodies and eight waterbodies,
respectively. In addition to the causes of impairment listed in Table E-1 and described above,
other non TMDL-related impediments to beneficial use support (and thus potential water quality
impairments), such as undersized culverts which impede fish migration, are addressed as part of
habitat restoration planning.

Data Collection and Assessment Methods

Development of the Blackfoot headwaters restoration plan and sediment TMDLs followed a
phased approach to data collection and assessment. The Phase I assessment included a review
and compilation of existing information on the Blackfoot Headwaters watershed (Confluence
and DTM, 2000). Water quality and aquatic biological data were compiled and reviewed to
evaluate current physical and impairment-related stream conditions. Geographical, physical and
land-use information on the watershed was compiled and reviewed for use in TMDL planning.
Finally, a GIS-based geomorphic risk assessment (GRA) model was developed in the Phase I
assessment for identification of potential sediment loading sources and linkages of impairment to
these sources. The GRA model incorporated biological and physical basin characteristics
compiled during the Phase I assessment. The Phase I assessment was used for TMDL and
restoration planning, with several components of the assessment incorporated into this document.
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Table E-1. Summary of Waterbodies in Need of Sediment TMDL and/or Habitat Restoration Plan in the Blackfoot
Headwaters Planning Area.

Waterbody Stream Stream Causes of Impairment Water Quality Plans
SNESQSQ: Miles 1996 303(d) List 2002 303(d) List Developed

Blackfoot River MT76F001-010 16.4 Metals, Metals, Habitat Restoration Plan for

from Other habitat alterations Other habitat alterations upper 1 mile

Headwaters to

Landers Fork

Blackfoot River MT76F001-020 48.3 Other habitat alterations, Other habitat alterations, Sediment TMDL/Habitat

from Landers Siltation Siltation Restoration Plan

Fork to Nevada

Ck

Arrastra Creek Mt75f002-070 12.6 Not assessed Other habitat alterations, Sediment TMDL/Habitat

Siltation Restoration Plan

Beartrap Creek MT76F002-040 0.5 Metals Metals Habitat Restoration Plan

from Mike

Horse Creek to

mouth

Mike Horse Number Not Yet 0.6 Not listed Not listed Habitat Restoration Plan

Creek Assigned

Poorman Creek MT76F002-030 14.0 Dewatering, Flow alterations, Dewatering, Flow alterations, Sediment TMDL/Habitat
Metals, Other habitat alterations, Metals, Other habitat alterations, Restoration Plan
Riparian degradation, Siltation Riparian degradation, Siltation

Sandbar Creek MT76F002-060 1.6 Not assessed Copper, Metals, Other habitat Habitat Restoration Plan

alterations, pH, Siltation

Willow Creek MT76F002-020 2.8 Bank erosion, Other habitat Bank erosion, Other habitat Sediment TMDL/Habitat
alterations, alterations, Siltation Restoration Plan
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The Phase I assessment was followed by an aerial photography evaluation of the Planning Area.
Objectives of the assessment included delineation of individual stream reaches with similar
geomorphic properties, identification of potentially impaired stream segments, assessment of
riparian cover, and evaluation of channel migration rates.

A Phase 1II field assessment was completed in August 2002 for the purpose of filling data gaps
identified in Phase I, documenting sources of sediment loading and habitat alterations, and
collecting specific data required for establishing restoration targets and load allocations. The
Phase II assessment included three general components:

Reconnaissance of conditions in 303(d)-listed stream segments;

A bank erosion inventory and Blackfoot River geomorphic assessment;

A physical habitat assessment of “typical” or “potentially impaired” reaches as identified
through the aerial photography assessment, using a modified Environmental Monitoring
and Assessment Program (EMAPS) method. Information on percent of surficial fine
sediment in-stream substrate; riparian structure and composition; bank full dimensions;
volume of woody debris; and degree of human influence was recorded during the
physical habitat assessment.

The Phase II assessment also identified and evaluated potential reference stream reaches for use
in establishing restoration targets.

Other site-specific assessments and evaluations completed in support of TMDL and restoration
plan development include:

A road sediment analysis utilizing a sediment yield model developed by the USFS and
Plum Creek Timber Company for select forest roads. The previously developed model
was applied to roads throughout the headwaters Planning Area to estimate sediment
loading from roads to impaired stream segments.

An analysis of sediment loading to impaired streams due to road traction sanding. This
analysis incorporated information on the proximity of sanded roads to streams, sand
application rates, and roadbed and road ditch gradients.

Development of a Sediment Source and Delivery Model (SSDM) for upland areas. The
SSDM model was an extension of the GRA model developed in the Phase I assessment
and was used to delineate areas within the watershed prone to erosion and accelerated
sediment delivery to surface waters. The model incorporated information on slope, soil
erodibility, vegetative cover, and precipitation.

Estimation of sediment loading from eroding stream banks using Phase II field results,
with delineation of percent attributable to human sources.

An assessment of human influences on the geomorphology, sediment yield and water
yield in Landers Fork drainage. Although not listed as impaired, Landers Fork received
considerable attention due to its strong influence on the geomorphology of, and the
significant sediment load (primarily natural in origin) it introduces to the Blackfoot
River.

04/09/04 FINAL v



In addition to the current assessments and investigations, results of several previous studies and
information sources were incorporated into the Blackfoot Headwaters Planning Area water
quality and habitat restoration plan and sediment TMDL including:

Stream substrate composition data from McNeil Core sediment samples collected by the
USFS at numerous locations over a 15 year period;

A 1996 fish habitat survey conducted by the USFS in Arrastra Creek drainage;
Investigations of roads in Poorman Creek drainage performed by USFS as part of a
vegetation management EIS. The road investigations included, among other things,
estimates of sediment contribution rates from roads, and identification of undersized
culverts;

Assessments by Montana DEQ through their sufficient credible data/beneficial use
support (SCD/BUD), including evaluations of periphyton and macroinvertebrate
community compositions.

Current Conditions and Sediment Loading Sources

Based on the analyses performed, primary sources of sediment loading to streams in the
Blackfoot Headwaters Planning Area include sediment from road runoff, road traction sanding,
eroding stream banks, and erosion from upland areas. Following is a listing of water quality and
habitat conditions documented in the impaired stream segments (Table E-2).

Blackfoot River Upstream of Landers Fork

Biological data indicates impairment mainly attributable to metals.

Field assessment indicates good habitat conditions, except in the upper mile where
mining activities and a tailings dam breach have impacted the stream channel and
riparian habitat.

Blackfoot River from Landers Fork to Nevada Creek

Biological data indicates both metals and siltation-related impairment. Although
indications of metals-related impairment decrease with downstream distance, historic
data indicates that sediment-related impairments persist all the way downstream to the
confluence with Nevada Creek.

Physical habitat assessment results show that total sediment loading from Landers Fork,
due primarily to natural sources, creates a coarse sediment, braided channel upstream of
Lincoln. Streambed sediments become much finer downstream between Lincoln and
Nevada Creek, where the river consists of a single channel.

Sediment loading from eroding stream banks is significant throughout this stream reach,
with a total yearly average sediment delivery of 34,400 tons/year. However, only about
5,200 tons/year, or 15%, is attributable to non-natural stream bank sources associated
with preventable human-caused loading. Of this human-caused loading rate, 50% is
attributable to grazing, 24% to roads, with lesser amounts attributed to logging, buildings,
revetments, and other relatively minor causes.
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Traction sanding of Highway 200 contributes approximately 12tons/year of sand to the
Blackfoot River and a tributary to the Blackfoot River.

Hillslope erosion was also identified as a potentially significant source of sediment
loading within the Blackfoot River watershed, although these rates could not be
accurately quantified.

Sediment delivery from roads due to erosion was determined through modeling to be
about 700 tons per year, of which at least 30% could be controlled via implementation of
forest road BMPs.

Many of the above sources contribute sediment to this segment of the Blackfoot River via
tributary drainages.

Arrastra Creek:

Results of the 2002 Phase II Physical Assessment, as well as previously collected
information and data, indicate that physical habitat is impaired due to excess fine
sediment (siltation), and excess sediment bed load (aggradation). Siltation is more
pronounced in the downstream reach.

Runoff from roads is estimated to contribute 19 tons/year of sediment to Arrastra Creek
and tributaries. Other sediment loading sources include eroding banks and hillslope
erosion from harvesting and/or grazing, although these sources could not be accurately
quantified.

Poorman Creek:

Documented habitat impairments within Poorman Creek drainage include streambed
sedimentation from various sediment loading sources, undersized and poorly designed
culverts, and channel alterations due primarily to historic placer mining operations in the
lower stream reaches. Roads are estimated to contribute 22 tons of sediment per year to
Poorman Creek. Other sediment loading sources include eroding banks and hillslope
erosion associated with harvesting and/or grazing, although these sources could not be
accurately quantified. Dewatering also negatively impacts aquatic life in the lower reach
of this stream.

Willow Creek:

Road encroachment and past livestock grazing practices have impacted the physical
habitat in Willow Creek, although livestock grazing may no longer be a significant source
of habitat impairment at the most impacted sub-reach.

Sediment loading from road runoff is estimated to be 15 tons/year, with road traction
sanding providing an additional 3 tons/year. Other sediment loading sources include
eroding banks and hillslope erosion from timber harvesting and/or grazing, although
these sources could not be accurately quantified.
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Sandbar Creek:

o Habitat alterations within Sandbar Creek drainage are primarily related to historic mining
activities. In addition to introducing metals to surface waters and stream sediments, mine
waste piles located along the drainage bottom act as a source of habitat degradation.
Therefore, water quality restoration goals developed within this plan are linked to
remediation efforts within the Blackfoot Headwaters metals TMDL (Hydrometrics et al,
2003). Another source of habitat related impairment is channelization where Sandbar
Creek crosses Highway 279.

Beartrap and Mike Horse Creeks:

e As with Sandbar Creek, habitat alterations in Beartrap Creek and Mike Horse Creek are
related to historic mining activities. Therefore, water quality restoration goals developed
within this plan are linked to remediation efforts within the Blackfoot Headwaters metals
TMDL.

Restoration Targets and Allocations

Based on the assessment of current conditions, water quality and habitat restoration goals and
targets were established for each stream segment in need of a sediment TMDL. Targets were also
established for restoration of habitat-related impairments that are not addressed through the
sediment TMDLs, such as non-natural barriers to fish migration. Restoration targets for
biological communities and stream substrate composition have been established for all of these
stream segments, including the Blackfoot River between Landers Fork and Nevada Creek,
Arrastra Creek, Poorman Creek, Willow Creek, Sandbar Creek, Beartrap Creek, Mike Horse
Creek, and the upper mile of Blackfoot River (Table E-2). The biological targets include
attainment of fully supporting conditions for macroinvertebrate and periphyton communities, and
clinger taxa richness greater than or equal to 14. The stream substrate targets include upper limits
on the allowable percentage of fine-grained sediments within the stream substrate, with no more
than 15% of stream sediments being less than 2.38 mm in size, and no more than 29% less than
6.35 mm. Additional restoration targets were established in most of the streams based on the
specific impairment causes and/or sources identified on the 303(d) list through restoration plan
and TMDL development. These stream-specific targets range from establishment of minimum
percentages of desirable riparian cover and limits on maximum channel width to depth ratios in
several stream segments, to development of dynamically stable stream channel configurations in
portions of Poorman Creek subject to historic placer mining activities.

Based on the restoration targets and sediment TMDLs, allocations were applied to the individual
impairment sources or source categories. In some cases, allocations are quantitative in nature
with specific limits placed on source contributions or specific requirements established for
source load reductions. For example, the sediment TMDL for Poorman Creek requires 30% and
75% reductions in sediment loading rates from roads and from human-caused bank erosion,
respectively. For other sources such as road sanding, performance-based allocations have been
applied based on implementation of acceptable management practices to reduce sediment
loading. In addition, land use indicators that could lead to establishment of future allocations are
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applied to address potential future impacts from increased water yield and increased hillslope
erosion. The allocations, in conjunction with the implicit margins of safety incorporated into the
program, constitute the sediment TMDLs for the sediment-impaired streams.

Implementation Strategy

The water quality and habitat restoration plan includes an implementation plan, or strategy,
designed to ensure that restoration targets are ultimately met. The implementation strategy
encompasses a wide range of proposed restoration actions as well as land use and management
guidelines. The implementation strategy includes basin-wide strategies designed to meet general
restoration targets and improve overall watershed health (Table E-2). The implementation
strategy also includes stream-specific strategies intended to address observed impairments in
each stream segment in need of TMDL and/or restoration plan development. To a large extent,
the implementation strategies rely on voluntary participation by landowners and other basin
stakeholders.

Due to its considerable length, the listed segment of the Blackfoot River (from Landers Fork to
Nevada Creek) was separated into seven individual stream reaches, based on geomorphic form
and processes, to facilitate implementation planning in this stream segment.

Basin-wide implementation strategies include:

e Management of land-use activities on erosion-prone hillsides;

Implementation of basin-wide road improvements and enhanced road BMPs in

coordination with ongoing USFS efforts;

Management of noxious weeds;

Development and implementation of grazing BMPs;

Water conservation and maintenance of in-stream flows;

Conservation of intact landscapes;

Revegetation of stream banks and riparian zones to promote bank stability, and provide

shade and large woody debris to streams;

e Adoption of riparian buffer zones to minimize encroachment and development into
riparian zones and allow for natural channel migration processes; and,

e Removal of fish passage barriers, such as undersized culverts.

In addition to the basin-wide strategies, site-specific restoration strategies identified for
individual stream segment corridors include:

e Blackfoot River from headwaters to Nevada Creek:

0 Road maintenance and development of grazing BMPs on the Blackfoot River
extending from near the town of Lincoln downstream to near the Highway 141
bridge crossing (approximately 24 miles). Based on a prioritization of the
Blackfoot River subreaches, this portion of the Blackfoot River exhibits the
greatest level of impairment and highest level of eroding banks, with grazing and
road encroachment identified as the primary sources of impairment;
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0 Integration of channel and habitat restoration activities into currently scheduled
reclamation actions proposed for the upper one-mile of the Blackfoot River as
described in the Blackfoot Headwaters metals TMDL (Hydrometrics et al., 2003);

O A combination of measures designed for stream bank stabilization and mitigation
of other sediment sources, riparian vegetation enhancement, and stream channel
restoration/ fish habitat enhancement in other reaches of the Blackfoot River.

Arrastra Creek: Noxious weed management, establishment of riparian buffer zones and
healthy riparian vegetative cover, and replacement of undersized culverts which affect
fish migration and limit the stream’s sediment transport potential;

Poorman Creek: Noxious weed management, removal of fish passage barriers,
development and implementation of riparian grazing BMPs, maintenance of in-stream
flows, and restoration of placer mined portions of the creek subject to findings of a cost-
benefit analysis;

Willow Creek: Noxious weed management, continued implementation and possible
refinement of riparian grazing BMPs, mitigation of road encroachment;

Sandbar Creek: Mitigate road encroachment at Highway 279 crossing, incorporate
channel restoration into proposed mine reclamation activities identified in the metals
TMDL,;

Beartrap Creek and Mike Horse Creek: Incorporate channel restoration into proposed
mine reclamation activities identified in the metals TMDL.

Implementation strategy coordination will be a cooperative effort, with the Blackfoot Challenge,
DEQ, MDNRC, USFS, and other state and federal land management agencies and stakeholders

involved. These strategies will be implemented through existing water quality and land

management programs, either grass roots or regulatory in nature, such as the Montana Natural
Streambed and Land Preservation Act and Floodplain Management Act. Strategies will also be
implemented through cooperative agreements with landowners and stakeholders, as spearheaded
by the Blackfoot Challenge. Ultimately, the implementation strategy is intended to result in full

attainment of the restoration targets and designated beneficial uses, as well as improve the

overall health of the watershed. Finally, an adaptive management approach will be adopted for
the implementation strategy where results of ongoing monitoring are used to evaluate the success
of implementation efforts, and modifications made to restoration goals, load allocations, and

implementation strategies as appropriate.
Monitoring Strategy

Based on the existing conditions, restoration targets, and the implementation strategies

developed in this plan, a conceptual water quality monitoring plan, or monitoring strategy, was

developed. The monitoring program is intended to provide feedback on restoration activities
performed under the implementation strategy program, as well as information on general
watershed health and trends. The monitoring strategy includes two main categories:

“Implementation Monitoring”; and “Additional Assessment and Watershed Characterization

Monitoring”. The objectives of the Implementation Monitoring program are to: 1) assess

progress toward ultimate attainment of the restoration targets; 2) assess overall progress toward

meeting load allocations; and 3) assess the effectiveness of specific restoration activities

completed under the water quality and habitat restoration plan. Preliminary sampling locations
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and schedules for Implementation Monitoring are included for each stream in need of TMDL or
habitat restoration plan development, with the sampling parameters for each stream segment
based on applicable impairments and restoration targets (Table E-2). For instance, the Blackfoot
River segment from Landers Fork to Nevada Creek will be monitored for macroinvertebrate and
periphyton community health and substrate composition to assess attainment of the associated
restoration targets established for this stream segment. Implementation Monitoring results will be
used to assess the progress and success of the TMDL implementation and water quality and
habitat restoration program, and determine if modifications are required under the adaptive
management approach to TMDL implementation.

Additional Assessment and Watershed Characterization Monitoring is presented as a prioritized
list of informational and data needs that may be required for assessment of TMDL and
restoration program success. These include items such as monitoring of fish populations
throughout the watershed, identification of undersized or non-functioning culverts, evaluation of
effects of recent forest fires in the headwaters Planning Area, and further assessment of non
303(d)-listed streams which may in fact be impaired due to habitat and sediment-related
conditions (i.e., Moose and Sauerkraut creeks). The Additional Assessment and Watershed
Characterization Monitoring program will be overseen by the Blackfoot Challenge, and in most
cases will incorporate and/or augment ongoing monitoring activities such as the Department of
Fish Wildlife and Parks’ fish population survey program. Although not specifically required
under the TMDL laws, these basin-wide monitoring efforts will provide a greater understanding
of the watershed health as a whole, and thus will serve as indirect measures of implementation
and restoration program successes in meeting the overall TMDL goals and requirements.
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Table E-2. Sediment and Habitat Restoration Plan Summary.

Stream Probable Existing Beneficial Uses Sediment and/or Sediment and Habitat Target | Allocations or Prescribed Restoration Activities
Segment/ Causes of Probable Not Fully Habitat Related Conditions Conditions to Meet Water
Stream Miles | Impairment Sources of Supported Due to | Impairments Quality Standards for
(1996 and 2002 | Sediment and Sediment or Confirmed Sediment and Habitat
Lists) Habitat Habitat Through Alterations
Alteration Alterations Sediment TMDL
Impairments and Habitat
Restoration
Planning Efforts
Blackfoot e Metals e Mining e Cold-water fish | e Habitat e Restoration of channel e Restoration of physical e Watershed-wide management
River e Nutrients e Aquatic life Alterations (in morphology stream habitat, channel activities
(Headwaters e Other uppermost mile) | o Healthy aquatic invertebrate morphology and fully e River Corridor management
to Landers Inorganics & periphyton communities functioning riparian area activities
Fork) e Habitat e Habitat Restoration Plan for
Alteration upper 1 mile
16.4 miles e Siltation
Blackfoot e Metals e Agriculture e Cold-water fish | e Siltation e Reduced levels of fine e Reduced contributions of | e Watershed-wide management
River o Siltation e Timber e Aquatic life e Habitat sediment on the streambed fine sediment from: activities
(Landers Fork | ® Suspended Harvest Alterations e Healthy aquatic insect & 0 Eroding banks e River corridor management
to Nevada Solids e Highway periphyton communities 0 Roads activities
Creek) e Other habitat Maintenance 0 Road Sanding e Sediment TMDL - Mgt of
Alterations e Roads eroding banks
48.3 miles
Arrastra e Flow e Agriculture e Cold-water fish e Siltation o Healthy aquatic invertebrate e Reduce sediment e Watershed-wide management
Creek alteration e Roads e Aquatic life e Habitat & periphyton communities contributed from: activities
e Habitat e Bank Alterations e Decreased levels of fine 0 Roads e River corridor management
12.6 miles Alteration Modification sediment on the streambed 0 In channel sources activities
e Siltation o Timber e Restoration of channel 0 Degraded riparian areas | e Sediment TMDL -
Harvest morphology Management activities
¢ Healthy riparian community associated with habitat and
riparian conditions
Beartrap o Metals e Mining e Cold-water fish e Habitat e Restoration of channel e Restoration of physical e Watershed-wide management
Creek e Aquatic life Alteration morphology stream habitat, channel activities
e Healthy aquatic invertebrate morphology and fully e River corridor management
0.5 mile & periphyton communities functioning riparian area activities
e Mgt activities associated with
habitat and riparian conditions
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Table E-2. Sediment and Habitat Restoration Plan Summary.

Stream Probable Existing Beneficial Uses Sediment and/or Sediment and Habitat Target | Allocations or Prescribed Restoration Activities
Segment/ Causes of Probable Not Fully Habitat Related Conditions Conditions to Meet Water
Stream Miles | Impairment Sources of Supported Due to | Impairments Quality Standards for
(1996 and 2002 | Sediment and Sediment or Confirmed Sediment and Habitat
Lists) Habitat Habitat Through Alterations
Alteration Alterations Sediment TMDL
Impairments and Habitat
Restoration
Planning Efforts
Mike e Not Listed e Mining e Cold-water fish | e Habitat e Restoration of channel e Restoration of physical e Ongoing mine reclamation
Horse e Aquatic life Alteration morphology stream habitat, channel program associated with Upper
Creek e Healthy aquatic invertebrate morpholpgy gnd fully Blackfoot Mining Complex
& periphyton communities functioning riparian area e Watershed-wide mgt activities
0.6 mile . Ri\(ey @rridor management
activities
e Mgt activities associated with
habitat and riparian conditions
Poorman e Metals o Agriculture e Cold-water fish e Habitat o Healthy aquatic invertebrate e Reduce fine sediment o Watershed-wide mgt activities
Creek e Habitat e Timber e Aquatic life Alterations and algae communities contributed from: e River corridor mgt activities
Alteration Harvest o Siltation e Decreased levels of fine 0 Roads e Sediment TMDL - Mgt
14.0 miles e Riparian e Roads sediment on the streambed 0 Eroding banks activities associated with
Degradation o Channel restoration in placer 0 Dewatering habitat and riparian conditions
o Siltation mined reaches e Restoration of physical
e Flow e Maintenance of in-stream stream habitat, channel
Alteration flows morphology and fully
e Removal of barriers to functioning riparian area
desirable fish migration
Sandbar e Metals e Mining e Cold-water fish | e Habitat e Restoration of channel e Restoration of physical o Ensure completion of metals-
Creek e pH e Channelizatio |  Aquatic life Alterations morphology stream habitat, channel related restoration activities
e Habitat n e Healthy aquatic invertebrate morphology and fully e Watershed-wide mgt activities
1.6 miles Alteration e Roads & periphyton communities functioning riparian area o River corridor mgt activities
o Siltation e Mgt activities associated with
habitat and riparian conditions
Willow e Metals e Agriculture e Cold-water fish | e Habitat e A restored, functioning e Restoration of physical o Watershed-wide mgt activities
Creek e Bank Erosion | ¢ Roads e Aquatic life Alterations channel and riparian area stream habitat, channel e River corridor mgt activities
¢ Habitat e Highway o Siltation e Healthy aquatic insect & morphology and fully ¢ Sediment TMDL - Mgt
2.8 miles Alteration Maintenance algae communities functioning riparian area. activities associated with

e Siltation

e Decreased levels of fine
sediment on the streambed

e Removal of barriers to
desirable fish migration

e Reduced contributions of
fine sediment from:
0 Eroding banks
0 Roads
0 Road Sanding

eroding banks
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1.0 Introduction

SECTION 1.0
INTRODUCTION

This document is a water quality and habitat restoration plan (WQHRP) and total maximum
daily load (TMDL) submittal for sediment related impairments in the Blackfoot Headwaters
Planning Area (Figure 1). The primary objective is to develop an approach to restore and
maintain the physical, chemical, and biological integrity of streams in the sub-basin. Restoration
and maintenance of these aspects of the integrity of the nation’s waters is the objective of the
Clean Water Act, which requires the development of TMDLs. Furthermore, attaining this level
of watershed function will ensure full support of beneficial uses consistent with Montana Water
Quality Act. The focus of this document is on habitat alterations and sediment related impacts; a
separate effort addressed impairment associated with metals (Hydrometrics et al., 2003).

The Blackfoot Headwaters Planning Area contains six stream segments listed on Montana’s
2002 list of impaired waters with probable causes of impairment that are associated with
sediment-related pollutant conditions, including various habitat alterations. An additional two
stream segments, Mike Horse Creek and Beartrap Creek, have since been identified as impaired
due to habitat alterations. Montana State law defines an impaired water as a water or stream
segment for which sufficient, credible data indicate that the water or stream is failing to achieve
compliance with applicable water quality standards (Montana Water Quality Act, Section 75-5-
103). Compilation of this list by states is a requirement of section 303(d) of the Federal Clean
Water Act. Both state law and the Clean Water Act require development of TMDLs for waters
on this list where sediment pollution results in impairment. This plan also includes restoration
strategies where habitat or other conditions impair a beneficial use but a clear link to sediment or
any other pollutant is lacking.

TMDL development and water quality restoration planning is essentially a problem-solving
process. The first steps include assessment of the health of 303(d) listed streams and
identification of causal mechanisms responsible for impairment. Numerical targets provide the
basis of determining the degree to which stream conditions depart from desired conditions.
Numerical allocations are developed to apportion the pollutant reduction needed across the
watershed. Based on these analyses, watershed planners, in collaboration with stakeholders,
develop a strategy or set of solutions to remedy the identified problems. The result is a plan to
restore the bodies of water to a condition that meets Montana’s water quality standards and
support of designated beneficial uses. This document exceeds both state and federal requirements
for TMDL development by dovetailing these activities into a more comprehensive water quality
and habitat restoration plan for the Blackfoot Headwaters Planning Area.

According to Montana State Law, development of TMDLs is ultimately the responsibility of the
Montana Department of Environmental Quality (DEQ); however, local involvement in the
process ensures protection of stakeholder interests and increases the overall quality, acceptance,
and ongoing implementation of the plan. In 2001, DEQ requested the Blackfoot Challenge help
in developing TMDL plans for the Blackfoot Headwaters Planning Area. The Blackfoot
Challenge, a local, grass roots group consisting of private landowners, federal and state agency
representatives, local government officials and corporate landowners, in cooperation with other
partners in the watershed, agreed to take the lead.
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1.0 Introduction

The Blackfoot Challenge decided to create a Blackfoot Headwaters Habitat and Water Quality
Restoration Plan. The purpose of the plan was to provide a framework within which a wide array
of habitat protection and restoration activities will be coordinated within the private-public
partnership. A key component of this plan is the development of sediment TMDLs that address
water quality issues associated with state listed impaired streams. The Blackfoot Challenge hired
Confluence Consulting, Inc. and their TMDL planning partners (DTM Consulting and Applied
Geomorphology, Inc.) to assist in the development of the plan. Substantial in-kind contributions
from agencies, private sources, and a DEQ 319 grant funded this effort. From December 2001
through November 2003, the Blackfoot Challenge Habitat and Water Quality Restoration
Committee (Appendix A) collaborated with DEQ and the contractors. The goal of employing this
multiparty, interdisciplinary approach was to produce a plan that provides a better understanding
of the Blackfoot headwaters, the issues, and opportunities for protection and restoration of the
natural resources important to the health and vitality of the Blackfoot watershed.

While TMDL development is currently a driving force behind water quality planning efforts in
the Blackfoot Headwaters Planning Area, the Blackfoot Challenge seeks to address other natural
resource concerns in the basin. The goal of this plan is to provide a framework for the protection
and restoration of the natural resources and the rural lifestyles that these resources support. The
Blackfoot Challenge seeks to meet these objectives through education, land and water
stewardship, and habitat restoration. Specific actions to achieve this objective include:

e Promote understanding of stream dynamics and impacts from human activities;
Promote healthy riparian habitat through stream setbacks, floodplain management,
riparian buffers, and riparian vegetation management;

Promote alternatives to riprap and other bank armoring;

Foster grazing, timber harvest, and road best management practices (BMPs);
Control noxious weeds;

Work with individual landowners on land stewardship; and

Implement a long-term habitat restoration program.

An important consideration in this TMDL planning effort is the operational definition of the term
restoration. Restoration, as it is used in this document, refers to any activity that promotes
attainment of water and habitat quality objectives. A range of strategies fall within the concept of
restoration including best management practices (BMPs), revegetation, riparian setbacks,
addition of large woody debris, and mechanical channel alterations. Restoration activities will
vary by stream and will reflect a number of factors such as severity of impairment aquatic
species likely to benefit, and expected level of benefit.

Addressing issues of seasonality is an important consideration in sediment TMDL planning
efforts. Some sediment and related habitat impairments vary in their severity with season. For
example, flow is a considerable influence on siltation with scouring of fines occurring during
spring runoff and accumulations occurring during low flows. Despite seasonal variations, in-
stream conditions need to ensure beneficial use support throughout the year.
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This plan incorporates seasonality through several ways. First, the US Forest Service monitors
substrate composition based on timing of spawning for the species of concern to ensure that core
samples represent recent spawning locations. Bull trout spawning areas are monitored during the
fall and westslope cutthroat trout streams are monitored during early summer. Furthermore, the
index period for developed for macroinvertebrate and periphyton also has a built in mechanism
for addressing seasonality. The index period begins following spring runoff and extends through
September. This captures the period when conditions are likely to be most stressful to aquatic
life. For example, low flows during this time will result in accumulation of fine sediment.
Furthermore, other stressful conditions associated with riparian and habitat degradation such as
warm water temperatures is more pronounced in this period. Note that this has significant
influence on aquatic macroinvertebrates as insects with an aquatic life stage evolved in cold
headwater streams (Ward and Stanford, 1982). Therefore, warmer temperatures may be
constraint to those species that have not adapted to these conditions.

Seasonality and high flow/runoff conditions are incorporated into the sediment loading model
developed to address hillslope erosion processes, models that address erosion from forest roads,
evaluation of road sand loading to streams, and sediment loading estimates derived for the
Landers Fork. Models that predict sediment loads from eroding banks inherently incorporate
runoff flows when bank erosion is greatest. Impacts from human related flow alterations are
considered from a seasonal basis. During runoff conditions, increased bank erosion or increased
hillslope erosion from increases to peak flows is assessed as a potential source of increased
sediment loading throughout the watershed. During low flow conditions, flow diversions that
reduce baseflow conditions are assessed as a contributing factor to sediment accumulation in the
lower portion of Poorman Creek.

Consideration of margin of safety is another required component of TMDL development. The
margin of safety (MOS) accounts for the uncertainty about the pollutant loads and the quality of
the receiving water and is intended to protect beneficial uses in the face of this uncertainty. The
MOS may be applied implicitly by using conservative assumptions in the TMDL development
process or explicitly by setting aside a portion of the allowable loading (EPA, 1999). This plan
addresses MOS in several ways:

e (Consideration of seasonality as described above;

e The adaptive management approach evaluates target attainment and allows for refinement
of load allocations, targets, and restoration strategies to ensure restoration of beneficial
uses;

e The sediment delivery from roads allocation is set at 30% for the Blackfoot River TMDL
whereas the assessment suggests a lower reduction would satisfy the TMDL;

e An allocation is set for highway road sanding even though sediment contributions are
relatively minor;

o The target setting approach for percent fines developed in Appendix G was based on a
conservative assumptions regarding the set of least impaired streams to represent
reference conditions;

e Multiple targets addressing biota measures and physical channel conditions are developed
to address excess fines and other impairments;
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e Land use indicators are added to the allocations section to help address sediment loading
from future activities;

e Impairment determinations were based on conservative assumptions that favored the
resource when impairments were not obvious; and

e The monitoring plan calls for evaluations of tributaries not on the 303(d) list that may
contribute sediment to the Blackfoot Headwaters Planning Area.

1.1 Watershed Characterization

1.1.1 Location and Description of Watershed

The Blackfoot Headwaters Planning Area lies approximately 40 air miles northwest of Helena,
Montana in west-central Montana just west of the continental divide (Figure 1). The watershed
consists of the contributing area of the headwaters of the Blackfoot River watershed down to its
confluence with Nevada Creek and encompasses approximately 500 square miles (318,294
acres) in Lewis and Clark and Powell counties. The Continental Divide bounds the watershed to
the east and south and the Swan Range limits the northwestern extent. Elevations range from
over 8000 feet in the headwaters of the Landers Fork to 4260 feet at its confluence with Nevada
Creek.

Listed streams in the Blackfoot Headwaters Planning Area vary in drainage area, stream length,
and gradient (Table 1-1). The main stem of the Blackfoot River in the planning area has a
mapped length of 61.4 miles and an average gradient of 0.98 percent. Poorman Creek, Landers
Fork, and Arrastra Creek are major tributaries with drainage areas ranging from 130 to 24 square
miles. Beartrap, Sandbar, and Willow creeks are relatively small streams with a combined
watershed area of about 33 square miles.

Table 1-1. Drainage Statistics for 303(d) Listed Streams in the Blackfoot
Headwaters Planning Area.

Drainage Name Area (sq mi) Main stem Length (mi)
Arrastra Creek 23.8 12.61

Beartrap Creek 3.27 0.52

Blackfoot River MT76F001 010 115.3 14.94

Blackfoot River MT76F001 020 497.3 46.46

Landers Fork 130.8 11.63

Poorman Creek 48.0 14.02

Sandbar Creek 10.1 1.64

Willow Creek 19.34 2.80
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1.1.2 Geological Setting

The Blackfoot Headwaters Planning Area consists dominantly of Proterozoic aged sedimentary
rocks of the Belt Supergroup thrust eastward during the Late Tertiary Laramide orogeny (Figure
2). The majority of area consists of Proterozoic sedimentary rocks (Greyson shale, Spokane
shale, Empire shale, Helena limestone; Roberts, 1986). Small amounts of Cambrian and
Mississippian sedimentary rocks outcrop in the northern portion of the watershed. Cretaceous
and Tertiary diorites and gabbros intrude the east central and southeast portions of the watershed
and are host for many of the mineral occurrences in the area. Minor amounts of Tertiary volcanic
and sedimentary rocks occur in the southern part of the watershed. Finally, Quaternary alluvium
and glacial deposits cover much of the Blackfoot River and Landers Fork valley bottoms as well
as much of the Beaver Creek, Stonewall Creek, and Willow Creek sub-watersheds. The
headwaters of the Landers Fork deeply down cuts through this Quaternary glacial till, providing
a significant natural source of fine sediment and coarse cobbles to the Landers Fork and
ultimately, the Blackfoot River.

Late Cretaceous and early Tertiary intrusive activity led to the formation of numerous metallic
mineral occurrences in the watershed (Figure 2). This includes occurrences of gold, silver, lead,
zinc, and copper. Three major mining districts contain most of the area’s historic mining activity:
the Upper Blackfoot Mining Complex (UBMC) otherwise known as the Heddleston District or
Mike Horse Mine, the Seven-Up Pete area, and the Swansea Mine.

1.1.3 Climate

Long, cold winters and short, moderately hot summers typify the climate of the upper Blackfoot
watershed. Monthly minimum and maximum temperatures average 10.0 and 80.6 °F in January
and July respectively (Table 1-2). Average annual precipitation ranges from 12.73 inches just
west of the outlet of the watershed to 18.71 inches at the Lincoln Ranger Station. Higher
elevations receive considerably more precipitation with the headwaters of Copper Creek
averaging almost 53 inches per year (Figure 3).

Table 1-2. Climate Summary from Lincoln Ranger Station (Period of Record is from July 1948
through December 2000).

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Annual

Average
Max.
Temp

(°F)

29.7

36.3

43.3

53.6

63.6

71.3

80.8

80.6

69.5

55.9

38.9

31.1

54.6

Average
Min.
Temp
F)

10.0

14.9

19.2

26.3

33.1

39.3

41.9

40.1

32.9

274

19.5

12.9

26.5

Average
Total
Precip

(in.)

2.0

1.4

1.2

1.3

23

2.2

1.2

1.3

1.2

1.2

1.5

1.9

18.7
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Table 1-2. Climate Summary from Lincoln Ranger Station (Period of Record is from July 1948
through December 2000).

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug | Sep

Oct

Nov

Dec

Annual

Average
Total
Snow
Fall (in.)

21.9

14.5

12.1

6.7

2.0

0.0

0.0

0.0 |04

23

10.3

19.4

89.6

Average
Snow
Depth
(in.)

14.0

16.0

12.0

2.0

0.0

0.0

0.0

0.0 ]0.0

0.0

2.0

8.0

4.0

1.1.4 Vegetation

Plant community types within the upper Blackfoot watershed are typical of higher elevation
areas of the Rocky Mountains ecoregion. Vegetation classes most abundant include lodgepole

pine, mixed subalpine forest, low/moderate cover grasslands, and Douglas fir (Table 1-3).
Forested vegetation types occur mainly in higher elevations with grasslands dominating in valley

portions in the watershed (Figure 4).

Table 1-3. Percent Area of Vegetation Types Occurring in the

Blackfoot Headwaters Planning Area.

Vegetation Cover Type Percent Area
Lodgepole Pine 18.47
Mixed Subalpine Forest 15.72
Low/ Moderate Cover Grasslands 12.06
Douglas-Fir/ Lodgepole Pine 11.58
Douglas-Fir 11.36
Mixed Mesic Shrubs 5.94
Mixed Xeric Forest 5.11
Standing Burnt Forest 3.44
Mixed Whitebark Pine Forest 2.66
Mixed Mesic Forest 2.44
Montane Parklands & Subalpine Meadows 1.94
Conifer Riparian 1.57
Mixed Broadleaf Forest 1.41
Shrub Riparian 1.26
Rock 1.10
Mixed Riparian 0.60
Ponderosa Pine 0.43
Moderate/ High Cover Grasslands 0.43
Western Larch 0.40
Agricultural Lands — Irrigated 0.38
Mixed Barren Sites 0.35
Alpine Meadows 0.30
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Table 1-3. Percent Area of Vegetation Types Occurring in the
Blackfoot Headwaters Planning Area.

Vegetation Cover Type Percent Area
Mixed Broadleaf & Conifer Forest 0.21
Broadleaf Riparian 0.12
Water 0.09
Mines, Quarries, Gravel Pits 0.05
Sagebrush 0.04
Graminoid & Forb Riparian 0.04
Agricultural Lands — Dry 0.03
Urban Or Developed Lands 0.02
Mixed Broadleaf & Conifer Riparian 0.01

1.1.5 Land Ownership and Use

A mixture of public and private ownership comprises land holdings in the Blackfoot Headwaters
Planning Area (Figure 5). Public lands account for the majority of the watershed with most of
these lands under USFS ownership (64%), which includes “wilderness” identified in Figure 5.
Plum Creek Timber Company is the next largest single landowner with approximately 6.5% of
lands, while the combined holdings of other private landowners encompass 23.5% of the
watershed. The State of Montana is a minor player with less than 4% ownership. USFS lands
occupy higher elevations with state and Plum Creek holdings interspersed throughout. Other
private holdings concentrate in lower elevation, valley portions of the watershed.

Land uses in the Blackfoot Headwaters Planning Area are typical of rural, forested watersheds in
Montana (Figure 6). The dominant land uses in the watershed are livestock grazing, timber
harvest, recreation, and minor dry land and irrigated agriculture. Irrigated agriculture occurs
primarily in a small portion of the watershed, near Poorman Creek. Residential development is
relatively minor with concentrations around Lincoln, Montana, the only town in the planning
area. According to the 2000 census, Lincoln has a population of about 1,100 people. Of that
number, about 600 are permanent residents and 500 reside in Lincoln seasonally (Lincoln
Chamber of Commerce, personal communication).

1.1.6 Baseline Hydrology

Stream flow data from four USGS stream gage stations provide the basis for descriptions of
hydrological conditions in the Blackfoot Headwaters Planning Area (Figure 3). The period of
record varies considerably among these stations. USGS gauge station number 12335000
(Blackfoot River near Helmville) has the longest period of record (1940-1953) of the four
stations and is closest to the outlet of the watershed at the confluence of the Blackfoot River and
Nevada Creek. Stream flow measurements at the other stations covered a shorter period of
record, between 2 and 4 years. Note that a more complete hydrologic record would enhance
abilities to assess flow conditions and trends in the watershed.

Average monthly discharge hydrographs generated for gaging stations in the Blackfoot
Headwaters Planning Area indicate that stream flows follow the pattern typical of snowmelt
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driven systems (Figure 7). Peak flows occur in May and June followed by a slow decrease in
flow through July and August. The relatively gradual decline of the falling limb of the
hydrograph suggests that dewatering is not significant, at least not for this reach of the main stem
of the Blackfoot River. These data do not provide a basis to assess dewatering on individual
tributaries.

The median daily hydrograph generated for the Helmville gaging station (1233500) further
characterizes stream flow characteristics in the basin (Figure 8). The data show rapidly
increasing discharges in March and April with peak discharges in late May indicative of
snowmelt runoff. In contrast, the average monthly discharge data show peak flows for the 1940-
1953 period of record occurring in June. A review of the daily discharge data for USGS Station
12335000 revealed that several large runoff events up to 6000 cfs during June raised the average
discharge but not the median above that of May. This suggests that rain-on-snow event or other
large event occurred during the period of record at this gage. Note that none of the data from
other hydrographs shows this trend. These large but relatively rare events may have significant
influence on channel morphology in the main stem Blackfoot River.

1.1.7 Fisheries

The Blackfoot Headwaters Planning Area supports a largely native assemblage of fish comprised
of eight species within four families (Table 1-4). Salmonids include the native bull trout,
westslope cutthroat trout, mountain whitefish, and the introduced brook trout and brown trout.
Two species of catostomid, longnose sucker and largescale sucker, occur in the upper Blackfoot
watershed. The longnose dace is the sole member of the minnow family and the slimy sculpin is
presumably the only member of the sculpin family occurring in the upper Blackfoot River
watershed.

The Blackfoot Headwaters Planning Area has tremendous importance in the conservation and
recovery of bull trout, a federally listed threatened species. The Montana Bull Trout Scientific
Group (1995) identified Copper Creek and Landers Fork as core areas for bull trout due to the
importance of these streams for spawning and rearing or migration to nursery areas. As a result,
these areas are the focus of restoration and monitoring activities in the management of this
sensitive species. Factors contributing to the decline of bull trout throughout their range include
siltation and habitat degradation, increased water temperatures, introduced fish species, and
barriers that restrict the movements of this highly migratory species.

Table 1-4. Fish Species Occurring in the Blackfoot Headwaters Planning Area.
Family/Common Introduced/

Scientific Name : Status
Name Native
Salmonidae (trout,
char and whitefish)
Bull trout Salvelinus confluentus Native Threatened
Westslope cutthroat | Oncorhynchus clarki lewisii | Native Species of
trout special concern
Mountain whitefish | Prosopium williamsoni Native
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Table 1-4. Fish Species Occurring in the Blackfoot Headwaters Planning Area.

Ezmﬁy/Common Scientific Name Il\lnattri(\J/(:uced/ Status
Brook trout Salvelinus fontinalis Introduced
Brown trout Salmo trutta Introduced
Catostomidae

(suckers)

Largescale sucker | Catostomus macrocheilus Native
Longnose sucker Catostomus catostomus Native
Cyprinidae

(minnows)

Longnose dace Rhinichthys cataractae Native
Cottidae (sculpin)

Slimy sculpin Cottus cognatus Native

The Blackfoot Headwaters Planning Area is a stronghold for westslope cutthroat trout; another
species experiencing marked declines. A major concern in the conservation of westslope
cutthroat trout is the cumulative effects of siltation and introduced species on its persistence in
the headwater streams, which comprise most of the remaining habitat for this species. In the
presence of both brook trout and relatively high levels of fine sediment, westslope cutthroat trout
face a higher risk of extirpation (Shepard et al., 1998). This underscores the need to address
siltation in the conservation of westslope cutthroat trout.

Considerable efforts are underway to promote the conservation of native fish throughout the
entire Blackfoot watershed. In the early 1990s, Montana Fish, Wildlife & Parks (MFWP), and
the Big Blackfoot Chapter of Trout Unlimited (BBCTU) formed a partnership aimed at recovery
of native fish in the Blackfoot River watershed. Initially, these efforts concentrated in the middle
area of the watershed. Beginning in 1999, MFWP and BBCTU expanded their focus to include
the upper Blackfoot drainage. Activities included baseline fish and habitat assessments for upper
Blackfoot tributaries, identification of constraints on native fish, and monitoring in five study
reaches previously sampled in 1988. These investigations resulted in identification of restoration
priorities on Poorman Creek, including livestock management, conversion to sprinkler irrigation
and reduction of fish loss to ditches. Implementation of these activities began in 2001.
Meanwhile, evaluation of habitat and water temperatures continues in the upper Blackfoot to
identify potential restoration projects benefiting recovery of native species.

In addition to sensitive, native species, the Blackfoot Headwaters Planning Area also supports
high quality, recreational fishing opportunities. Montana Fish, Wildlife & Parks rates this fishery
as an outstanding fisheries resource due in part to the abundance of game species and the
relatively high numbers of large fish (MFISH database,
http://nris.state.mt.us/wis/data/fisheries.html). Based on fishing pressure data, the uppermost 30
miles of the Blackfoot River regularly rates within the top ten streams in the upper Clark Fork
sub-major basin, which includes the Bitterroot, Flint-Rock, and upper Clark Fork hydrologic
units (MFISH database). Consequently, recreational fishing in the Blackfoot Headwaters
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Planning Area contributes to the local economy through purchases by anglers of food, gas, and
lodging.

1.1.8 Fluvial Geomorphology and Associated Conditions

Fluvial geomorphology refers to the study of the physical, morphological processes that operate
within river systems and the landforms they create or have created. A number of factors
influence fluvial geomorphology including basin geology, climate, vegetation, and hydrology.
Because alterations in river geomorphology appear to be an issue with many 303(d) listed
streams in the Blackfoot Headwaters Planning Area, characterization of fluvial processes in the
basin, as described below, provides an important element supporting watershed restoration
planning efforts. This section also includes description of associated features such as riparian
condition and land use that may influence the geomorphic character of each stream.

As the upper Blackfoot River and its tributaries occupy headwater and main stem environments,
the geomorphic character of the river system is highly variable. The uppermost reaches of the
Blackfoot are typically small, moderately confined, single thread channels. At the Landers Fork
confluence, the geomorphic character and size of the Blackfoot River changes markedly due to
contributions of flow and coarse sediment from the Landers Fork. For the first mile downstream
of the confluence, the channel is moderately confined, and thereby capable of transporting the
sediment load. However, downstream of Lincoln, the channel widens significantly into a
transitional meandering/braided system characterized by extensive sediment storage, lateral
channel shift, and avulsion.

Downstream of Lincoln, the braided channel corridor narrows and the channel transitions back to
a single thread, meandering stream. The channel gradient drops from 0.3% to approximately
0.09% as the channel enters the canyon section below Dalton Bridge. The low gradient and fine-
grained perimeter sediments within and downstream of the canyon suggest historical
impoundment of the river through the canyon, perhaps by an extensive series of beaver dams.
Support for this supposition includes descriptions of the Blackfoot River provided in
Merriweather Lewis’s journals that confirm the presence of extensive beaver activity prior to the
influx of European settlers. The channel has cut into those fine-grained deposits, forming a
defined channel course surrounded by low terraces. The relatively narrow channel corridor
results in frequent impingement of the main channel thread against the terrace margin. This
results in cycling of sediment via storage of coarse sediment in bar environments and
entrainment of fines from the banks. This fine material moves downstream, where it is especially
deleterious to channel function and habitat value downstream of the Highway 141 Bridge.

Willow Creek is a tributary of the uppermost reach of the Blackfoot River. The channel is
relatively confined, and black cottonwood, alder, willow, spruce, and lodgepole pine dominate
the narrow riparian corridor. Willows exhibit indications of substantial browse pressure from
wildlife in at least one location, and there are significant historical impacts, likely from livestock
grazing, in the section that represents the primary reason for the impairment determination
(DEQ, 2004). Heavy infestations of spotted knapweed and lesser amounts of musk thistle and
Canada thistle occur on terrace environments. At the mouth of Sandbar Creek, Willow Creek
consists of a wetland complex characterized by pools, multiple channels, and dense riparian
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vegetation. Downstream, to the Blackfoot River confluence, woody debris accumulations are
common, and debris jams occur locally.

Mining activities are a significant impact on Sandbar Creek, a tributary of Willow Creek. Mine
tailings border the banks in the upper reaches and iron hydroxide covers much of the stream
substrate. Near its mouth, the Highway 279 embankment channelizes approximately 200 ft of
Sandbar creek. Conditions occurring in this segment include bank failure, flow impoundment,
and loss of cross sectional definition.

Poorman Creek is a major tributary of the Blackfoot River, joining the Blackfoot just
downstream of Lincoln. Headwater channels within the Poorman Creek watershed are confined,
relatively steep, and stable. Black cottonwood occurs in the riparian zone, along with conifer,
willow, dogwood, and alder. In middle reaches, historic placer mining was extensive, and the
channel flows through placer spoil piles, as well as locally confined canyon sections. In some
segments influenced by placer mining, the channel has short aggradational reaches, and high
width-to-depth ratios. In other sections, the channel has down cut into spoils, although these
incised channel segments tend to be well vegetated and relatively stable. Encroachment of
residences, livestock grazing, and dewatering all have an adverse effect on the lower reaches of
Poorman Creek. Heavy infestations of spotted knapweed, Canada thistle, and musk thistle
occupy mined areas. The lowermost portion of Poorman Creek is a relatively coarse grained,
moderately entrenched single thread channel.

Arrastra Creek is the western most tributary of the Blackfoot River within the Blackfoot
Headwaters Planning Area. Riparian communities typically consist of black cottonwood, alder,
snowberry, dogwood, and occasional spruce and willow. High width-to-depth ratios, coarse
substrate, intermittent flow conditions, and local aggradations collectively suggest that the
channel is overly wide due to high sediment loads. Infrequent woody debris jams create local
pool and cover habitat. Livestock grazing and logging may be contributing to channel widening
and increased sediment loads.

1.2 Water Quality Impairments and 303(d) List Status

The Montana 303(d) list includes several streams in the Blackfoot Headwaters Planning Area
(Table 1-5). Inclusion of a stream on this list indicates that it is not supporting one or more of its
beneficial uses. According to the Administrative Rules of Montana, waters in this basin are B1
streams, which designate the following beneficial uses:

Support and propagation of cold-water fisheries,
Associated aquatic life,

Contact recreation,

Agriculture,

Industry, and

Drinking water.

The Montana 2002 303(d) List (DEQ, 2002a) is the most current EPA-approved list. Some
listings identified on the 1996 list were omitted from the 2002 303(d) list for one of two reasons.

04/09/04 FINAL 11



1.0 Introduction

In some cases, sufficient, credible data (SCD) were not available to assess reliably the status of a
body of water with respect to certain pollutants. Alternatively, review of SCD occasionally
indicated that the stream is not impaired or threatened as previously described. When SCD are
lacking, the body of water becomes a priority for reassessment. In cases where the reassessment
data indicate impairment, development of TMDLs will follow. In order to explain discrepancies
between the 1996 and 2002 lists, this document includes information on the 1996 list and
rationale for alterations to these listings.

This document addresses several causes of impairment for streams in the Blackfoot Headwaters
Planning Area. These include siltation, suspended solids, habitat alterations, bank erosion, and
riparian degradation. Sediment is the pollutant that effectively encompasses most or all of these
causes of impairment (EPA, 1999). The objective of sediment TMDL development is to define
acceptable sediment loading, transport and/or depositional characteristics associated with human
sources so that water quality and stream habitat provide full support for cold-water fish and
aquatic life.

Because riparian or stream habitat alterations relate to undesirable levels of sediment within a
stream, TMDL development for sediment needs to be closely linked to most impairments
associated with habitat alterations. These alterations can result in greater sediment loading to
streams and/or alter transport and storage of sediment. Consequently, TMDL plans that restore
impaired habitat also serve to decrease excess sediment deposition and overall sediment loading
within the basin.

While not included as a probable cause of impairment for streams in the Blackfoot Headwaters
Planning Area, barriers to fish movement throughout the basin present another identifiable
constraint to cold-water fisheries. Improperly designed or maintained culverts at road crossings
are the most common features that block fish migrations in forested watersheds. These fish
passage barriers constitute an alteration to habitat that potentially prevents a stream from
supporting propagation of cold-water fish, a designated beneficial use. This is an important
consideration in the upper Blackfoot River watershed, which supports bull trout and westslope
cutthroat trout. These species have migratory life history strategies and rely on headwaters for
spawning and rearing. Therefore, this habitat restoration plan includes elimination of undesirable
fish passage barriers as supplement to TMDL development requirements.

Dewatering is another type of habitat alteration that negatively influences fish and associated
aquatic life. Most obviously, dewatering reduces the amount and quality of available habitat for
fish. Dewatering may be a factor in siltation when reduced flows are not capable of transporting
fine sediment resulting in accumulations on streambed surfaces. Dewatering can also negatively
impact riparian health, thereby contributing to bank instability, increased sediment loading, and
overall reduced habitat complexity. Furthermore, low flow volume associated with dewatering
has less thermal inertia and is more susceptible to heating compared to non-altered flows. This is
an important consideration in the watershed, which supports bull trout, a species very sensitive to
thermal loading. The lower portion of Poorman Creek provides an example of a dewatered reach
in the Blackfoot Headwaters Planning Area.
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In addition to sediment, metals contamination is a cause of impairment for several streams in the
Blackfoot Headwaters Planning Area. TMDL planning to reduce metals pollution occurred
separately from this effort (Hydrometrics et al., 2003). However, it is important to note that
restoration efforts designed to decrease loading of metals will also decrease sediment loading
from mining impacted reaches. Conversely, efforts defined by this plan to reduce erosion can
also reduce metals loading to streams in situations where native soils are naturally high in some
metals concentrations.

1.3 Modifications and Updates to the 303(d) List

Comprehensive review of available data during the course of TMDL planning efforts indicated
that several modifications to the 303(d) list were in order. Modifications include delisting of
streams (as in the case of Marcum Creek), changes in impaired sub-reaches, and elimination or
addition of some probable causes of impairment. This section provides a description and
justification for existing or pending modifications to the 303(d) list.

1.3.1 Marcum Creek

Several lines of evidence support the removal of Marcum Creek from the 303(d) list. During two
separate field investigations, both Pipp and Roberts (DEQ, 2004) were unable to locate a stream
channel, observing only a jeep trail. Furthermore, sample station locations for data used in listing
Marcum Creek do not correspond to an existing channel. Based on this information, DEQ
determined Marcum Creek does not exist in the Blackfoot Headwaters Planning Area and
removed it from the 303(d) list in 2002.

1.3.2 Willow Creek

The modification to the Willow Creek listing involved listing the entire length of this stream as
impaired. This is consistent with the DEQ SCD/BUD files, which treat Willow Creek all as one
stream segment. The 2002 303(d) list identifies the section of Willow Creek from Sandbar Creek
to the mouth as impaired due to bank erosion. However, this is not consistent with bank erosion
data and the DEQ files (DEQ, 2004), which confirm that there are impairments above Sandbar
Creek.

1.3.3 Blackfoot River from the Headwaters to Landers Fork

An important concern in this TMDL planning effort was the discrepancy between the 1996 and
2002 lists for two probable causes of impairment: nutrients and other organics. Detailed analysis
of existing information supports the removal or clarification of these pollutants as probable
causes of impairment. The following subsections detail the rationale and justification developed
by DEQ for eliminating some pollutants of concern on the 303(d) list.

Nutrients

DEQ reviewed analyses of nutrient concentrations and sources of nutrient enrichment in
evaluating the potential for eutrophication in the main stem Blackfoot River. Biologically
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available forms of nitrogen (nitrate + nitrite, ammonia, and ammonium) were consistently low
and usually below detection limits. In contrast, total Kjeldahl nitrogen measured in 1994 was
higher than average concentrations reported for the ecoregion (Richards and Miller, 2000) and
occasionally higher than the value set as a standard on the Clark Fork River (0.3 mg/L).
Concentrations of different forms of phosphorus were variable. Orthophosphorus, a soluble form
of phosphorus was usually below the detection limit (0.01 mg/L). Concentrations of total
phosphorus, a measure of all the phosphorus in the sample, were frequently higher than the
ecoregion average and standards developed for the Clark Fork River. However, because total
phosphorus showed a strong, positive correlation with flow, it is likely that loading of inorganic,
phosphorus-bearing sediments was responsible (Confluence and DTM, 2002). Note that
phosphorus adsorbed to soil particles is typically not biologically available and does not present
a significant risk for eutrophication.

Potential human sources of nutrient enrichment in this portion of the Blackfoot River are limited.
However, wetland marshes in the upper reaches of the Blackfoot River provide a natural source
of potential nutrient loading. This possible natural source of nutrients, along with an apparent
lack of negative influences to beneficial uses justify removal of nutrients as a cause of
impairment on the 303(d) list. Nevertheless, nutrient sampling will continue as part of
monitoring activities in the Blackfoot Headwaters Planning Area. In the event that monitoring
results suggest eutrophication in this portion of the Blackfoot River, development of a TMDL to
address nutrient enrichment will follow.

Other Inorganics

Inorganic constituents evaluated for this portion of the Blackfoot River include a number of
common ions (sulfate, chloride, and potassium). Among the major inorganic solutes, elevated
sulfate concentrations were the major concern. Sulfate concentrations have been consistently
high in this reach, a condition observed since the early 1970s. Elevated sulfate is probably
related to old mining activities in the headwaters and is often used as an indicator of acid mine
drainage. Chloride concentrations were typically below laboratory detection limits, however,
occasionally chloride exceeded mean concentrations for streams in the ecoregion (Richards and
Miller, 2000). Potassium concentrations were consistently low and usually around 1.0 mg/L, a
pattern holding since the 1960s. Because of the links between sulfate and metals contamination,
efforts to reduce loading of sulfate are effectively included in TMDL planning for metals
pollution (Hydrometrics et al., 2003).
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Table 1-5. List of Impaired Waters for the Blackfoot Headwaters Planning Area (1996 and 2002).

Uses Not Fully
;ﬁ:;g;tream and List Probable Cause(s) Probable Source(s) gzgﬁgggf ODr I;elai?tat
Alterations
Blackfoot River 1996 Metals, Nutrients, Other Agriculture, Harvesting, Restoration, Residue | Cold-Water Fishery,
(Headwaters to Landers Inorganics, Siltation Management, Mine Tailings, Resource Aquatic Life
Fork) MT76F001-010 Extraction, Subsurface Mining
2002 Metals, Habitat Silviculture, Resource Extraction, Acid Mine | Cold-Water Fishery,
Alterations Drainage, Abandoned Mining, Habitat Aquatic Life
Modification (other than hydromodification),
Bank Modification/Destabilization
Blackfoot River 1996 Metals, Siltation, Agriculture, Natural Sources, Resource Cold-Water Fishery,
(Landers Fork to Nevada Suspended Solids Extraction, Silviculture Aquatic Life
Cr) 2002 Other Habitat Alterations, | Agriculture, Silviculture Cold-Water Fishery,
MT76F001-020 Siltation Aquatic Life
Willow Cr 1996 Metals Resource Extraction, Subsurface Mining NA
MT76F002-020 2002 Bank Erosion, Habitat Agriculture, Grazing, Habitat Modification, Cold-Water Fishery,
alteration, Siltation Bank Modification, Highway Maintenance Aquatic Life
and Runoff
Poorman Cr 1996 Metals, Habitat Alteration, | Agriculture, Canalization, Dredge Mining, Cold-Water Fishery,
(headwaters to mouth) Siltation Irrigated Crop Production, Logging Road Aquatic Life
MT76F002-030 Construction/ Maintenance, Natural Sources,
Resource Extraction, Stream bank
Modifications/ Destabilization
2002 Dewatering, Flow Silviculture, Logging roads, Construction, Cold-Water Fishery,
Alteration, Metals, Habitat | Resource Extraction, Abandoned Mining Aquatic Life
Alterations, Riparian
degradation, Siltation
Beartrap Cr 1996 Metals Mill Tailings, Resource Extraction, NA
(Mike Horse Cr to Subsurface Mining
mouth) MT76F002-040 | 2002 Metals Resource Extraction, Mill Tailings NA
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Table 1-5. List of Impaired Waters for the Blackfoot Headwaters Planning Area (1996 and 2002).

Uses Not Fully
;ﬁ:ﬁg;tream and List Probable Cause(s) Probable Source(s) Sggﬁggff (]))r uI—eIaF{)(i)ta ¢
Alterations
Sandbar Cr 1996 Metals Resource Extraction Subsurface Mining NA
(from forks to mouth) 2002 pH, Copper, Metals, Resource Extraction, Acid Mine Drainage, Cold-Water Fishery,
MT76F002-060 Habitat Alterations, Abandoned Mining, Highway Maintenance Aquatic Life
Siltation and Runoff
Arrastra Cr 1996 Flow Alteration, Habitat Agriculture, Highway/ Road/ Bridge Cold-Water Fishery,
(headwaters to mouth) Alterations, Construction, Natural Sources, Range Land Aquatic Life
MT76F002-070 Siltation
2002 Habitat Alterations, Agriculture, Habitat Modifications, Shoreline | Cold-Water Fishery,
Siltation Modification, Highway Maintenance and Aquatic Life
Runoff
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1.3.4 Beartrap Creek and Mike Horse Creek Impairments

Changes to Beartrap and Mike Horse creeks include the addition of habitat alterations as
probable causes of impairment. Historic mining activities and failure of the Mike Horse Mine
Dam in 1975 resulted in the listing of these streams for metals contamination on the 1996 and
2002 lists. Through the course of this TMDL planning effort, sufficient evidence of habitat
alterations surfaced as another probable cause of impairment. These habitat alterations relate to
mining disturbances.

1.3.5 Changes to Probable Causes on 303(d) List

There were a number of minor changes made to probable causes of impairment related to
sediment pollution between the 1996 and 2002 303(d) list. These changes reflect the improved
understanding of conditions in these streams following review of the available data during
compilation of the 2002 list. For example, the Blackfoot River had suspended sediment as a
probable cause on the 1996 but not on the 2002 list. This is because the data did not indicate a
clear link between concentrations of suspended sediment and impairment. In contrast, indications
that siltation impaired beneficial uses were unambiguous. Overall, this alteration in probable
causes is not significant as a TMDL for sediment is still required.

1.4 Applicable Water Quality Standards

All streams in Montana are assigned a stream classification that designates appropriate standards
and beneficial uses (Montana Surface Water Quality Standards and Procedures: Title 17, Chapter
30, Sub-Chapter 6). Streams in the Blackfoot Headwaters Planning Area are B-1 waters
(17.30.607). As stated previously, the B-1 classification standards (17.30.623[1] ARM), include
the beneficial uses “drinking, culinary and food processing purposes after conventional
treatment; bathing, swimming and recreation; growth and propagation of salmonids, fishes, and
associated aquatic life, waterfowl and furbearers; and agricultural and industrial water supply.”

There are two categories of standards applicable to water quality conditions in the Blackfoot
Headwaters Planning Area, numeric and narrative standards. Numeric standards apply to
pollutants such as metals, organic chemicals, or other toxic constituents. These standards address
concentrations known to have adverse effects on aquatic life or human health. Aquatic life
standards include chronic and acutely toxic levels, which relate to partial or non-support of that
beneficial use respectively. Narrative standards differ from numeric standards in that they
describe either the allowable condition or an allowable increase of a pollutant over “naturally
occurring” rather than a specific number. In addition to the beneficial uses as discussed above
and defined within 17.30.623[1], there are several additional rules within the Water Quality
Standards that apply to B-1 waters such as the Blackfoot Headwaters Planning Area and its
pollutant and habitat conditions of concern. These rules (Water Quality Standards: Title 17,
Chapter 30, Sub-Chapter 6 of the Administrative Rules of Montana) are summarized in Table 1-
6.

DEQ typically uses a reference condition to determine if narrative water quality standards are
being achieved (DEQ, 2002a), and to help set TMDL targets. The term “reference condition” is
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defined as the condition of a waterbody capable of supporting its present and future beneficial
uses when all reasonable land, soil, and water conservation practices have been applied.
Waterbodies that are used to determine reference condition are not necessarily pristine.
Reference condition does not reflect an effort to turn the clock back to conditions that may have
existed before human settlement, but is intended to accommodate natural variations in biological
communities, water chemistry, etc. due to climate, bedrock, soils, hydrology and other natural
physiochemical differences. In other words, reference condition reflects a waterbody’s greatest
potential for water quality given existing and historic land use activities, and should reflect
minimum impacts from human activities.

Comparison of conditions in a waterbody to conditions in a reference waterbody must be made
during similar season and/or hydrologic conditions for both waterbodies. The primary or
secondary approach may be used to determine reference conditions. The primary approach
involves:

e Comparing conditions in a waterbody to baseline data from minimally impaired
waterbodies that are in a nearby watershed or in the same region having similar geology,
hydrology, morphology, and/or riparian habitat.

e [Evaluating historical data relating to condition of the waterbody in the past.

e Comparing conditions in a waterbody to conditions in another portion of the same
waterbody, such as an unimpaired segment of the same stream.

The secondary approach involves reviewing literature, seeking expert opinion, or applying
quantitative modeling such as applying sediment transport models to determine how much
sediment is entering a stream based on land use information, etc.

DEQ uses the primary approach for determining reference condition if adequate regional
reference data are available and uses the secondary approach to estimate reference condition
when regional reference data are lacking. DEQ often uses more than one approach to determine
reference condition depending on the type of data availability.

Data are often collected from “least impaired” waterbodies to determine reference condition for
interpreting Montana’s water quality standards and for setting TMDL targets. The term “least
impaired” is applied to waterbodies that have reasonable land, soil and water conservation
practices and are supporting their beneficial uses. Often these waters have human activities
occurring within their watersheds. However, the water quality impacts that are caused by the
human activities are controlled by conservation practices and the stream’s water quality
corresponds to its potential.

In this document the term “least impaired” is applied to waters that are either at reference
condition, as described above, or likely very close to reference condition. These waterbodies may
be supporting their beneficial uses relative to a given pollutant of concern, but there may be
some uncertainty if the waterbody is at its greatest potential. Often, the waterbody may be
recovering from past impacts, and further recovery may be possible. Nevertheless, the existing
data and information from these least-impaired waterbodies are used to interpret Montana’s
water quality standards and develop TMDLs targets. For this reason, adaptive management is
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often proposed for the collection of additional data and information in the future to refine our
interpretations of the standards and adjust TMDL targets when appropriate.

Reasonable land, soil, and water conservation practices are not always accomplished by using
best management practices (BMPs) (DEQ, 2002a). BMPs are land management practices that
provide a degree of protection for water quality, but they may not be sufficient to achieve
compliance with water quality standards and protect beneficial uses. Therefore, reasonable land,
soil, and water conservation practices generally include BMPs, but additional conservation
practices may be required to achieve compliance with water quality standards and restore
beneficial uses.

Table 1-6. Applicable Rules for Sediment Related Pollutant and Habitat Conditions of
Concern for Waters Classified as B1.

Rule(s) Standard

17.30.623(1) Waters classified B-1 are to be maintained suitable for drinking,
culinary and food processing purposes, after conventional treatment;
bathing, swimming and recreation; growth and propagation of
salmonid fishes and associated aquatic life, waterfowl and
furbearers; and agricultural and industrial water supply.

17.30.623(2) No person may violate the following specific water quality
standards for waters classified B-1.

17.30.623(2)(f) No increases are allowed above naturally occurring concentrations
of sediment or suspended sediment (except a permitted in 75-5-318,
MCA), settleable solids, oils, or floating solids, which will or are
likely to create a nuisance or render the waters harmful, detrimental,
or injurious to public health, recreation, safety, welfare, livestock,
wild animals, birds, fish, or other wildlife.

17.30.637(1) State surface waters must be free from substances attributable to
municipal, industrial, agricultural practices or other discharges that
will.

17.30.637(1)(a) Settle to form objectionable sludge deposits or emulsions beneath
the surface of the water or upon adjoining shorelines.

Create concentrations or combinations of materials that are toxic or

17.30.637(1)(d) harmful to human, animal, plant, or aquatic life.
“Naturally occurring,” means conditions or material present from
17.30.602(17) runoff or percolation over which man has no control or from

developed land where all reasonable land, soil, and water
conservation practices have been applied.

“Reasonable land, soil, and water conservation practices” means
17.30.602(21) methods, measures, or practices that protect present and reasonably
anticipated beneficial uses. These practices include but are not
limited to structural and nonstructural controls and operation and
maintenance procedures. Appropriate practices may be applied
before, during, or after pollution-producing activities.
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2.0 Summary of Data Collection and Assessment Methodologies

SECTION 2.0
SUMMARY OF DATA COLLECTION AND ASSESSMENT
METHODOLOGIES

This section briefly describes the information used to develop the Blackfoot Headwaters
Planning Area Water Quality and Habitat Restoration Plan and TMDL for Sediment. Types of
information included review of existing information, GIS modeling, and field assessments
designed to fill data gaps and provide a basis for numeric targets. See the appendices referenced
below for details regarding methods and results.

2.1 Phase | Assessment

The initial step in this watershed planning endeavor was a Phase I assessment (Confluence and
DTM, 2002). A significant portion of this effort involved compilation and review of existing
information. Other components of the Phase I assessment included identifying links between
impairments and pollutants of concern, identification of potential sources of pollution,
identification of data gaps and development of a watershed characterization. Previous work by
DEQ through sufficient credible data/beneficial use support (SCD/BUD) review provided a
thorough list of available sources of information on the Blackfoot Headwaters Planning Area and
was an invaluable resource for Phase I planning. Resources compiled through the SCD/BUD
process included data sources and reports addressing physical, biological, and physicochemical
assessments in the watershed.

A major product of the Phase I assessment was development of a GIS based geomorphic risk
assessment (GRA) model (Confluence and DTM, 2002). This model integrated spatial data on
the physical and biological characteristics of the basin to predict potential for sediment
production throughout the watershed. The model allowed for identification of potential sources
of sediment in the basin and provided a means to link these sources to impairment wherever
possible.

Compilation and review of biological data was another significant component of the Phase I
assessment. This included fisheries information and analyses of macroinvertebrate and
periphyton assemblages. The macroinvertebrate and periphyton association information was
particularly useful in developing TMDL endpoints. See Appendix B for a description of analyses
and interpretations.

2.2 Aerial Photography Assessment

The next step in TMDL development was an assessment of aerial photos of the Blackfoot
Headwaters Planning Area. The aerial photo assessment effort had several objectives. The initial
objectives included to delineation of reaches based on Rosgen Level I classification (Rosgen,
1996) and identification of potentially impaired areas. This delineation provided the basis for
field sampling efforts during the summer of 2002. The other objectives included assessment of
riparian cover and the amount of channel migration over the period of record. See Appendix C
for detailed methods of the aerial photo assessment and assessment results.
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2.3 Phase Il Field Assessment

The Phase I efforts and aerial photo assessments provided the framework for Phase II field
assessment in August 2002. Scientists from several state and federal agencies contributed to this
watershed-scale effort. The objectives of the field assessment were to fill data gaps, identify
sources of sediment loading and habitat alterations, and collect data used in the development of
numeric targets for TMDLs and other restoration goals. Appendix D provides more detail on the
field assessment methods.

Three principal components comprised the 2002 field assessment activities. The first component
was a reconnaissance inventory of conditions on 303(d) listed tributaries of the Blackfoot River.
The purpose of this reconnaissance was to evaluate geomorphic and riparian conditions and other
indicators of impairment in these streams. The second component of the field assessment
consisted of a bank erosion inventory and geomorphic assessment of the Blackfoot River. The
bank erosion inventory provided information on the proportion of banks that are eroding,
severity of bank erosion, and the grain size contributed from those banks. A proximity-weighted
index of human influence applied to each eroding bank provided a means to evaluate the relative
roles of human activities and natural disturbance on increasing erosion.

The final component of the field assessment was an evaluation of physical habitat using a
combination of two common habitat assessment methodologies: Environmental Monitoring and
Assessment Program (EMAP) habitat methods developed by the EPA (Lazorchak et al., 1999)
and the R1/R4 fish habitat inventory developed by the US Forest Service (Overton et al., 1997).
Because EMAP methods comprised the majority of this assessment approach, “modified EMAP”
is an appropriate description of this methodology. Reaches were located in areas identified in the
aerial photo assessment as representing either typical or potentially impaired reaches of the
Blackfoot River and listed tributaries. In addition, evaluation of a number of least impaired or
reference reaches provided a means to develop numeric endpoints. The modified EMAP allowed
for assessment of a number of parameters including percent surface fines, riparian structure and
composition, bank full dimensions, volume of woody debris, and a proximity-weighted index of
human influence.

Synthesis of reconnaissance, erosion inventory, EMAP habitat assessments, and aerial photo
analysis provided the basis to describe the fluvial geomorphic processes for sub-reaches of the
Blackfoot River and its listed tributaries. This assessment includes other identified impairments
and conditions that merit attention such as barriers to fish migration and noxious weed
infestation. See Appendix E for detailed geomorphic descriptions of the Blackfoot River and
listed tributaries.

2.4 Sediment Load Estimations from Eroding Banks

The erosion inventory conducted as part of field assessments in 2002 provided the basis for
estimating the amount of sediment contributed from bank erosion in the main stem of the
Blackfoot River (Appendix F). A number of analyses supported this method of estimating loads.
The first step involved determination of an average rate of bank retreat for the Blackfoot River.
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Comparison of rates of bank retreat from aerial photos of the Blackfoot River with rates
observed in similar streams provided an annual average retreat for banks on the Blackfoot River.
The next step was to calculate volumes of sediment from the surveyed banks on the Blackfoot
River. Field data collected on length, height, and severity of erosion for each eroding bank and
soil data addressing bulk density of the soils were used in this calculation. These analyses
culminated in an estimate of the average, annual load of sediment from eroding banks for each
sub-reach of the Blackfoot River. Finally, incorporation of a proximity-weighted human
influence index measured for each eroding bank allowed for inference on the load contributed
due to human activities along the stream margin as well as the relative contributions from the
different types of human activities.

2.5 McNeil Core Analyses

A wealth of McNeil Core data provided by the US Forest Service presented an opportunity to
develop TMDL targets based on potential for spawning success. Over the course of 15 years, the
USFS collected McNeil cores at numerous sampling stations throughout the basin. Note that
McNeil core sampling is the most accurate method of sampling substrate composition in
comparison to other commonly used methods (Young et al., 1991). Sources used in development
of criteria for suitability of spawning gravels included scientific literature (primarily Kondolf,
2000), the potential for the stream to meet the criteria, and input from TMDL specialists from
DEQ. Appendix G provides detailed methods and results for these analyses.

2.6 Arrastra Creek Fish Habitat Survey

Existing assessments of physical habitat conditions in Arrastra Creek (USFS, unpublished data)
provided a quantitative basis for assessing stream conditions and establishing targets. USFS field
crews conducted a fish habitat assessment (Hankin and Reeves, 1988) in Arrastra Creek in 1996.
These data provide a surrogate for the modified EMAP assessments conducted during Phase 11
field assessments in 2002. Appendix H provides a summary of the results from this analysis.

2.7 Landers Fork Investigations

The Landers Fork, a major tributary of the Blackfoot River, has a strong influence on the
geomorphology and character of the Blackfoot River below its confluence. The Landers Fork
produces a substantial sediment load from glacial deposits from much of its length. Still, the role
of land use practices in exacerbating sediment delivery and transport was not well documented.
Therefore, TMDL planning efforts included an effort to characterize conditions in the Landers
Fork in order to assess the relative impacts of human activities on channel morphology, sediment
production, and water yield. These activities included a field reconnaissance investigation and
analysis of the Landers Fork sediment transport potential (Appendix I).

2.8 Road Sediment Analyses

The US Forest Service (Helena National Forest) and Plum Creek Timber Company conducted an
analysis of sediment derived from forest roads in select areas of the watershed. From this, they
developed sediment delivery rates for unit length of roads. Within the project GIS, it was
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