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EXECUTIVE SUMMARY: 

BLACKFOOT HEADWATERS TMDL PLANNING AREA 
WATER QUALITY mSTORATlON PLAN FOR METALS IN THE 

Section 303(d) of the Federal Clean Water Act requires.states to identify those water bodies 
within its boundaries that do not meet water quality standards, to prioritize the listed water 
bodies according to the seventy of pollution and their intended beneficial uses, and to develop 
TMDLs for these water bodies. A Total Maximum Daily Load (TMDL) is a pollutant budget 
establishing the maximum amount of a pollutant that a water body can assimilate without 
exceeding water quality standards. This document is a water quality restoration plan that 
incorporates TMDLs for metals in the Blaclcfoot Headwaters TMDL, Planning Area, The overall 
goal of this document is to identify an approach to improve water quality 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. Table E-1 contains a summary of this water quality restoration 
plan. 

Table E-1. Water  Qi 
Water Bodies Sr 
Pollutants of Concern 

[mpaired Beneficial 
uses 

Pollutant Sources 
rarget Development 
Strategies 

.My Restoration Summary Information 
30 individual water body/pollutant combinations addressed as follows: 
- Blacldoot River above L.anders Fork (pollutants: cadmium, copper, iron, lead, 

manganese, zinc) 
Blackfoot River below Landers Fork (pollutants: aluminum, cadmium, iron, zinc) 
Beartrap Creek (pollutants: cadmium, copper, iron, lead, manganese, zinc) 
Mike Horse Creek (pollutants: aluminum, cadmium, copper, iron, lead, manganese, 
zinc) 
Sandbar Creek (pollutants: aluminum, copper, iron, manganese) 
Poorman Creek (pollutants: cadmium, copper, lead) 
Blackfoot River above Landers Fork (impaired uses: aquatic life; cold water fish; 
drinking water supply) 
Blackfoot River below L.anders Fork (impaired uses: aquatic life; cold water fish) 
Beartrap Creek (impaired uses: aquatic life; cold water fish; drinking water supply) 
Mike Horse Creek (impaired uses: aquatic life; cold water fish; drinking water 

Sandbar Creek (imuaired uses: aauatic life: cold water fish drinkine water suuolv~ 

- 
- 
- 

- 
- 
- 
- 
- 
- 

supply) 
- ~. - .. * ,  
- 
- Metals: Mine disturbances, natural background 
- 

Poorman Creek (impaired uses: aquatic life; cold water fish) 

Numeric metals concenhations in water column for aquatic life/fisherv and for 
drinking water/domestic use support; hardness adjustments to numeric fargets must 
be incorporated 
Elimination of objectionable deposits kom metal precipitates 
Metals in stream sediments may not impede beneficial uses 
Biota (periphyton, macroinvertebrate) equal to or better than reference conditions 
Based on numeric concentration targets multiplied by stream flow (all metals, 

- 
- 
- 
- 
--- various flow conditions) - 
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rable E-1. Water Qu 
Woeations 

characterization and restoration efforts 
Metals impairment and loading conditions evaluated at various flow conditions 
Metals TMDLs incorporate stream flow as part ofthe 'TMDL equation 

changing hardness conditions 
Existing and future monitoring addresses varying flow conditions 

- 
- 
- Metals targets apply during various flow conditions with considerations for 

- 

Zestoration Strategies 

I 

! 

vIargin of Safety 

Seasonal 
:onsiderations 

lity Restoration Summary Information 
- Performance-based load allocations for mine disturbances in the Upper Blackfoot 

Mining Complex (UBMC) (applies to all metals TMDLs in Mike Horse and 
Beartrap Creeks and the Blackfoot River) 
Performance based waste load allocation for discharge permit based on meeting 
water quality standards either within the discharge or within the mixing zone 
(applies to multiple metals from a wetlands treatment system permitted discharge 
within the UBMC) 
Additional load allocations to tributary drainages where future monitoring identifies 
metals impairment conditions; (applies to specific metals associated with tributary 
impairment conditions and could result in additional load reductions for metals of 
concern in the Blackfoot River) 
Load allocations to identified mining sources and natural background loads so that 
'IMDL conditions are satisfied (applies to metals in Sandbar and Poorman Creek 
drainages) 
UBMC restoration efforts currently underway for mine disturbances as identified 
within the temporary water quality standards (primary restoration approach for 
Mike Horse and Beartrap Creeks and the Blaclcfoot River) 
Further characterization of identified mine disturbances in tributary drainages not 
covered by the UBMC (Sandbar Creek, Poorman CreeMSwansea Gulch) 
Further characterization of Poorman Creek and Willow Creek to better define 
impairment conditions a rdor  loading sources 
Monitoring or key tributary drainages to the Blackfoot River where impairment 
conditions have yet to be fully evaluated and subsequent identification and 
characterization of significant metals sources (Seven Up-Pete, Alice, Hogum, 
Hardscrabble Creeks, others) 
Pursue restoration for significant mining and other metals sources within tributary 
drainages outside UBMC responsibilities (PoormadSwansea, Sandbar Creek, other 
tributary streams where appropriate) 
Adaptive management approach based on water aualitv monitoring and 

- 

- 

- 

- 

- 

- 

- 

- 

- - . .  -. 
iinplc:lnr.ntarioii of rcs[uration activities (311 water bodies) 
hletals taigcts apply during various flow conditions with considerations for - 
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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 31 8,000 acres within portions of Lewis and Clark County 
and Powell County in west-central Montana. The Blackfoot River has a mapped length of about 
60 miles tlu.ough the Planning Area, Major tributaries include Willow Creek, Alice Creek, 
Landers Fork, Poonnan Creek, and Arrastra Creek., All surfiice waters within the Planning Area 
are classified as B-1 (ARM 17.30.607). B-1 classified waters are 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 (ARM 17.30.623) 

The predominant source ofmetals-related water quality impairment in the Planning Area is 
historic mining activity., The most extensive mining occurred in an area near the Blackfoot River 
headwaters referred to as the Upper Blackfoot Mining Complex (UBMC) or Heddleston Mining 
District. The UBMC has been the focus of an extensive mine reclamation program initiated in 
1993. 

Metals-Related Water Quality Impairment 
Montana’s 2002 303(d) list represents the most current listing of impaired water bodies in need 
of TMDL development, As additional data is obtained within a watershed, new impairment 
conditions are sometimes identified, thus adding to TMDL development requirements that will 
be captured within future 303(d) lists. 303(d)-listed and other water bodies in need of TMDL 
development for metals in the Planning Area include portions of Sandbar Creek, Mike Horse 
Creek, Beartrap Creek, Poorman Creek, the Blackfoot River from its headwaters to the 
confluence with Landers Fork, and the Blackfoot River from Landers Fork to the confluence of 
Nevada Creek (Table E-2). The beneficial uses most commonly cited as “not fully supported” 
include aquatic life support, cold water fishery, and drinking water supply. The predominant 
metals of concern include aluminum, cadmium, copper, iron, lead, manganese and zinc. TMDL 
development and restoration planning for causes of impairment other than metals (Le., sediment, 
habitat degradation) are addressed in a separate Water Quality and Habitat Restoration 
PladTMDL document for the Blackfoot Headwaters TMDL Planning Area 

Table E-2. Plannine Area Water Bodies In Need Of TMDL And Restoration Plan 
0 

For Metals. 
Water Body 

Blackfoot River from 
Landers Fork to 
confluence of Nevada 
Creek 
Blackfoot River from 
headwaters to confluence 
with Landers Fork 

Beartrap Creek 
(Mike Horse Cr to mouth) 

Stream Segment 
Number 
MT76F001-020 

MT76F001-010 

MT76F002-040 

Stream 
Miles 
48 3 

164  

0 5  

Beneficial Uses not 
Fully Supported 
Aquatic life 
Cold water fishery 

Aquatic life 
Cold water fishery 
Drinking water supply 

Aquatic life 
Cold water fishery 
Drinking water supply 

Pollutants 
of Concern’ 
Aluminum, 
Cadmium, Iron, 
Zinc 

Cadmium, 
Copper, Iron, 
Lead, Manganese, 
Zinc 
Cadmium, 
Copper, Iron, 
Lead, Manganese, 
Zinc 
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Water Body Stream Segment 

Mike Rorse Creek Number riot 
assigned yet 

Number 
Stream Benelicinl Uses not Pollutants 
Miles Fully Supported of Concern' 
0.6 Aquatic life Aluminum, 

Cold water fishery Cadmium, 
Drinking water supply Copper, Iron, 

Lead, Manganese, 

Sandbar Creek 
(frorn forks to mouth) 

Poorman Creek 

TMDL (tb/day) = X (,&L)(Y cfs)(O.OOS4) 
Where: 

X= the numeric water quality criteria in micrograms per liter @arts per billion) 
for a specific metal adjusted for water hardness as necessary; 
Y= streamflow rate in cubic feet per second; 
0 0054 = comemion factor. 

Zinc. 
MT76F002-060 1 6  Aquatic life Aluminum, 

Cold water fishery Copper, Iron, 
Drinking water supply Manganese 

MT76F002-030 14 0 Aquatic life Cadmium, 
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TMDLs are presented in this document for each water body based on typical high flow and low 
flow conditions as determined from exisling hydrologic data. TMDLs can be determined for any 
streamflow and water hardness conditions encountered by using the equation listed above. In 
this fashion, implementation of the metals TMDLs should be protective of intended beneficial 
uses and water quality standards under all conditions and at all times. 

Results 
Sandbar Creek 
Water quality data show that Sandbar Creek exceeds numeric water quality criteria for 
aluminum, iron, and copper. Biological data also indicate metals-related impairment, as do 
elevated metals concentrations in stream sediments. Iron and manganese concentrations also 
exceed guidance values for drinking water use support, Two historic mine waste dumps and a 
section of road containing apparent mine waste material are identified as probable sources of 
metals-related impairment in Sandbar Creek. Restoration strategies for Sandbar Creek include 
reclamation of the three probable metals-loading sources, and supplemental surface water and 
sediment sampling to support reclamation planning, and to determine if other potential metals 
loading sources may be present in the drainage. 

Willow Creek 
Water quality data for high and low flow conditions do not show any metals concentration 
exceeding numeric water quality criteria for Willow Creek. Elevated metals concentrations in 
stream sediments (primarily arsenic, copper, manganese, and iron) and biological data suggest 
the possibility of an impairment condition due to metals, although at this time Willow Creek is 
not identified as an impaired water body. Metals loading from Sandbar Creek is an identified 
source ofmetals to Willow Creek. Therefore, the restoration strategy for Willow Creek is 
focused on restoration work in Sandbar Creek and efforts to ensure that there are no significant 
metals sources in the remaining upper part of the Willow Creek drainage. 

Poorman Creek 
In Poorman Creek drainage, available water quality data indicate that mine waste rock, mill 
tailings, and possible discharges from one or more mine adits (mine tunnel) associated with the 
Swansea Mine are the primary sources of metals-related water quality impairment. Metals 
concentrations in a tributary draining the Swansea Mine area exceed water quality standards for 
the metals cadmium, copper and lead., Although available water quality data reveal no 
exceedences of numeric water quality criteria in the mainstem of Poorman Creek, degraded 
biotic populations documented through fishery and periphyton surveys, in conjunction with 
elevated metals concentrations in stream sediments, support the listing of Poorman Creek as 
impaired for metals. Restoration strategies for Poorman Creek include reclamation of the 
Swansea Mine area, and implementation of an environmental monitoring program designed to 
support reclamation planning, and to provide a more complete assessment of impairment 
conditions and possible metals loading sources throughout the drainage. 

Beartran Creek and Mike Horse Creek 
The impaired portions of Beartrap Creek and Mike Horse Creek are significantly impacted by 
historic mining activities associated with the Upper Blackfoot Mining Complex (UBMC). 
Identified sources of metals-related impairment include seepage from a tailings impoundment, 
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various mining related sources in Mike Horse Creek, and leaching ofmetals and acidity from 
floodplain tailings and waste rock piles. Existing water quality data show that metals 
concentrations in Beartrap Creek and Milce Horse Creek exceed numeric water quality criteria 
for cadmiuin, copper, lead and zinc. Metals concentrations in Milce Horse Creek also exceed 
numeric water quality criteria for aluminum, and metals concentrations in Beartrap Creek also 
exceed numeric water quality criteria for iron. Iron and manganese concenttations in both 
streams also exceed guidance values for dIinlcing water use support. Biological data and 
elevated metals concentrations in streani sediments support the metals-impairment 
determination 

The UBMC, which includes the listed portion ofBeartrap Creek in addition to Mike Horse 
Creek, is the focus of an extensive mine reclamation and water quality restoration program 
initiated in 1993. The reclamation program is currently being conducted under direction of the 
Montana Department of Environmental Quality, with future activities to occur under the Federal 
CERCLA program as well. Program requirements include identification and restoration of all 
human-caused sources of metals-related impairment, with the ultimate goal of attaining 
compliance with B-1 classification water quality standards by 2008, to the extent considered 
achievable. Based on these goals and requirements, it is presumed that the UBMC mine 
reclamation program will result in attainment of the TMDL water quality restoration targets in 
Beartrap Creek and Mike Horse Creek. In recognition of these water quality restoration 
commitments, a performance-based approach is adopted for load allocation and restoration 
planning in both streams. The performance-based approach relies on the current commitments 
and goals of the UBMC reclamation program for achievement ofthe goals and requirements of 
the TMDLs and the water quality restoration plan. 

Blackfoot River 
The segment of the Blaclcfoot River from the headwaters downstream to Landers Fork shows 
varying levels ofmetals-related impairment,. Water quality data show that the upstream portion 
of this stream segment routinely exceeds numeric water quality criteria for the metals cadmium, 
copper, iron, lead, and zinc.. Iron and manganese concentrations also exceed guidance values for 
drinking water use support. Metals concentrations decrease in a downstream direction to the 
point where exceedences of metals-related numeric water quality criteria typically occur during 
high flows only, and ultimately do not occur at all immediately upstream of Landers Fork. 
Water quality data for the segment ofthe Blackfoot River from Landers Fork to Nevada Creek 
occasionally exceeds numeric water quality criteria during high flows for cadmium, iron, 
aluminum, and zinc. 

Identified sources of metals-related water quality impairment in the upper river segment are 
associated with the UBMC, and include inflow ofmetals-bearing surface water from two 
tributaries (Bear Trap Creek and Stevens Gulch), discharge from a water treatment system, and 
leaching of metals and acidity from mine waste situated along the floodplain. All of these 
sources are identified and addressed in the UBMC mine reclamation program. Therefore, load 
allocation aid restoration planning in the upper river segment relies on the performance-based 
approach described above for Beartrap Creek and Mike Horse Creek,. Sources of metals-related 
impairment in the lower river segments ax not as well characterized as in the upper segment, 
although metal loads originating from the UBMC likely constitute the greatest impact to water 
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quality in tlie downstream river segments as well. Therefore, completion of ciinently scheduled 
mine reclamation activities at tlie UBMC should also address most metals-related water quality 
impairments in the downstream segments of the Blacltfoot River. Other possible metals loading 
source areas identified in this restoration plan in the downstream river segments include: 

1. An extensive marsh system in tlie Blacltfoot River drainage bottom through which loads 
of several metals in the Blaclcfoot River increase, 

2. Tributary drainages included on the 303(d) list (Poorman Creek and Sandbar/Willow 
Creeks); 

3. Tributary drainages (e.g. Alice Creek, I-Ioguni Creek, Hardscrabble Creek, and Seven Up- 
Pete Creek) not included on the 303(d) list but available water quality data indicate that 
these streams may exceed water quality standards on a periodic basis. 

The restoration strategy for tlie metals-listed segments of tlie Blackfoot River primarily relies on 
completion of tlie current water quality restoration commitments and scheduled reclamation 
activities at the UBMC,, In addition, a surface water and sediment sampling program will be 
implemented to f~irtlier delineate potential metals loading sources not included in the current 
reclamation program commitments, and to provide for more detailed load allocation and 
restoration planning on tlie metals-listed segment of the Blacltfoot River. 
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