


August 3 1,2000 

MI Christian J Levine 
Montana Dept of Environmental Quality 
P 0. Box 200901 
Helena, MT 59601-0901 

RE: Final 2000 Work Plan for the Upper Blackfoot Mining Complex, Lewis and Clark 
County, Montana 

TASK 
Benthic macroillvertebrate sampling at one site in the Upper Blackfoot 
River 

Mine waste sampling in lower Mike Horse Creek drainage 

Mine waste sampling in Beartrap Creek drainage between Mike Horse 
Tailings Impoundment and confluence with Anaconda Creek 

Mine waste sampling along the tailings pond shoreline 

SCHEDULE 
Week of September 25"' 

Week of September 25'" 

Week of September 25'" 

Week of September 25"' 

Sanipling of the tailings pond water at various depths 
I 

Sampling of seepage fiom the tailings dam toe I Week of October 2"" 

Week of October 2"' 

Installation of monitoring wells in Upper Mike Horse drainage and at toe 
of Mike Horse Tailings Dam 

Week of October 2"" 

ASARCO Incorporated Box 440 Wallace, Idaho 83873 (208) 753-4321 Fax # (208) 752-6151 

Surface water sanipling in Mike Horse Creek, Bearhap Creek, and the 
Upper Blackfoot River 

Week of October 16"' 



dam and a hydrologic evaluation to assess the impoundment storage and diversion capacity 
as compared to the runoff volume generated by the design storm event. Details of the tailings 
dam evaluation will be discussed with the U,S,  Forest Service (and MDEQ) to ensure that 
appropriate federal and state dam safety requirements are addressed. 

Completion of certain proposed field activities is contingent upon obtaining the required 
access agreements. Current site access issues include: 

Recent access restrictions imposed on National Forest lands and private forested 
lands due to the current fire danger conditions; 
Special clearances required from the federal government prior to conducting any 
“surface disturbing” activities on National Forest lands; and, 
Landowners permission to access private properties in Bearhap Creek drainage. 

The fire-related access restrictions and special clearances for surface disturbing activities 
could effect the monitoring well drilling and the use of a backhoe to assist with mine waste 
sampling in lower Mike Horse drainage and Bearhap Creek drainage. If the monitoring 
wells can not be completed this fall as proposed, well d~illing will occur in the spring of 
2001. If use of a backhoe for mine waste sampling is not possible, this sampling will be 
performed by hand, meaning full delineation of the mine waste depths and volumes may not 
be possible. If this is the case, additional field activities may be required in 2001 to more 
fully characterize these areas. Based on recent conversations with the Forest Service, it is our 
understanding that manual sampling activities (with use of pick, shovel, etc) will be 
permitted this fall even if the current fire conditions persist. 

Landowner permission will be required to access and sample mine waste located on private 
property in Bearhap Creek drainage. Asarco is cur~ently discussing access issues for this 
property with the owner. We will keep you informed of developments in these land access 
issues and how they may impact this years activities. 

Please call me if you have any questions on this matter or if  you wish to provide oversight for 
the sampling activities. 

Sincerely, 

Site Manager 

Enclosures 

c: Doug Parker, Asarco with enclosure 
Daina Bambe, USFS with enclosure 
i c BethIhle,;USFS with enclosure 
A1 Christophersen, USFS with enclosure 
Robert C Anderson, Hydro w/o 
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2000 WORK PLAN FOR THE 

UPPER BLACKFOOT MINING COMPLEX 

LEWIS AND CLARK COUNTY, MONTANA 

1.0 INTRODUCTION 

The Upper Blackfoot Mining Complex (UBMC) is an area of histoiic mining activity 

near the headwaters of the Blackfoot River in Lewis and Clark County, Montana (Figure 

1-1). The UBMC, part of the Heddleston Mining District, is comprised of several 

individual historic mines, all of which have been inactive since at least the 19SOs, 

Asarco, Inc. (Asarco), has been involved in a voluntary reclamation program at the 

UBMC since 1993, Reclamation activities have focused on seven individual mines (the 

Carbonate, Edith, Paymaster, Capitol, Consolation, Anaconda, and Mike Horse mines) all 

of which are located on patented mining claims owned by Asarco. 

In November 1999, Asarco submitted a petition to the Montana Board of Environmental 

Review for adoption of temporary water quality standards at the UBMC in portions of 

Mike Horse Creek, Beartrap Creek, and the upper Blackfoot River (Asxco, 1999)., One 

reason for requesting adoption of temporary water quality standards was to allow 

additional historic mining-related reclamation activities to be conducted on National 

Forest System lands. On May 12, 2000 the Board of Environmental Review appioved 

Asarco's petition and the temporary standards became effective on June 1,2000, 

Included with Asxco's petition for temporary standards were a Support Document and 

Implementation Plan (Hydrometrics, 1999). The Implementation Plan (Hydrometrics, 

2000) outlines a conceptual plan and schedule for identifying and addressing remaining 

sources of water quality impairment in the three petitioned stream segments. This work 

plan has been prepared in accordance with the UBMC Implementation Plan and describes 

Implementation Plan activities to be conducted in 2000. 
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1.1 SCOPE OF WORK 

As detailed in Section 4 of the Implementation Plan, year 2000 activities will focus on 

collection of data and other information necessary for more complete characterization of 

known and/or suspected sources of water quality impairment in Mike Horse Creek and 

Beartrap Creek drainages, and for evaluating remedial alternatives for these sources,. 

Specifically, 2000 activities will include: 

0 Characterization of mine waste in lower Mike Horse Creek drainage and metals- 

bearing seepage in upper Mike Horse drainage; 

Characterization of dispersed tailings and discrete mine waste piles located in the 

Beartrap Creek floodplain; 

Assessment of the Mike Horse Tailings Impoundment including an evaluation of 

possible metals loading from the impoundment to Beartrap Creek, and an 

evaluation of the dam design and construction to assess the long-term dam 

stability and adherence with applicable state and federal requirements; 

Surface water quality monitoring to further delineate remaining souices of water 

quality impairment in the petitioned stream segments, to provide water quality 

data for evaluation of long-term water quality trends in response to reclamation 

activities, and for comparison to the temporary standards, and; 

e 

e 

0 

0 Biological monitoring to provide baseline information on benthic 

macroinvertebrate community composition. 

In addition to these specific activities, Asarco will continue negotiations with the U.S. 

Forest Service in 2000 to obtain access for site investigation and reclamation activities on 

National Forest System lands. Asarco and the Forest Service we cunently negotiating a 

final consent decree for completion of an Engineering EvaluatiodCost Analysis on 

portions of the UBMC. 

This work plan describes the proposed 2000 activities at the UBMC. Section 2 describes 

a general surface water monitoring program and biological sampling. Section 3 describes 

activities proposed in Mike Horse Creek drainage including additional detailed surface 
\WYDROHLN I\Secl\Files\Ol3\0018\ROOUBMC-2 Doc\8/3 1/00\065\0002 
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water sampling for source area delineation. Section 4 describes Bextrap Creek drainage 

activities including assessment of the Mike Horse Tailings Impoundment. Field sampling 

protocol, QMQC procedures, and other details relating to the proposed 2000 activities are 

included in the project Quality Assurance Project Plan (Appendix A). 
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2.0 ENVIRONMENTAL MONITORING 

Environmental monitoring at the UBMC in 2000 will include seasonal suIface water 

monitoring and biological sampling. Seasonal surface water quality monitoring will be 

performed to document current water quality conditions in and downstream of the 

petitioned segments of Mike Horse Creek, Beartrap Creek, and the upper Blackfoot 

River. The seasonal surface water monitoring data will be compared to historic water’ 

quality data, and future water quality data, to evaluate long-term trends in surface water 

quality in response to reclamation activities. The surface water monitoring results will 

also be used for comparison to the temporary water quality standards. The seasonal 

monitoIing program at thc UBMC is a continuation of the surface water monitoring 

conducted by Asarco since 1991. The 2000 monitoring program also Iepresents a 

minimum scope of sampling to be implemented for the first three year period that 

temporary standards are in affect. 

Biological monitoring will also be perfotmed in the Blackfoot River to provide baseline 

information on benthic macioinvertebrate community composition. The resulting 

baseline data will be used for comparison to future biological data and possibly to 

previously collected data if comparable data is available Both the general surface water 

monitoring program and the biological monitoring are discussed in this section. 

Additional detailed surface water monitoring intended to further quantify specific metals- 

loading souIces in Mike Horse and Beartrap Creek drainages is discussed in drainage- 

specific sections 3 and 4. Asarco will provide the Montana Department of Environmental 

Quality (MDEQ) and the U.S. Forest Service with a minimum 10 day advanced notice of 

all field activities so that agencies can arrange for oversight of sampling activities if 

desired. 

2.1 SEASONAL SURFACE WATER MONITORING 

The 2000 seasonal surface water monitoring progIam is a continuation of the seasonal 

monitoring pIogram implemented at the UBMC by Asarco in recent years. The objective 
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of the seasonal surface water monitoring is to document current water quality conditions 

at the UBMC, and to provide data for evaluation of temporal water quality trends within 

and downstream of the petitioned drainages in response to completed and future remedial 

activities. The seasonal monitoring data can also be used for comparison to the 

temporary water quality standards, and will be used in conjunction with the detailed 

drainage-specific sampling discussed in subsequent sections to further delineate 

remaining metals loading sources within the petitioned stream segments. 

The seasonal surface water moniloring will include water quality sampling and flow 

monitoring at a minimum of 11 locations, four times per year.. Additional samples may 

be collected at sites of interest (seeps, springs, tributaries, mainstem sites) based on initial 

monitoring results and on observations and conditions encountered in the field. The 2000 

monitoring will begin upon agency approval of this work plan. The following sections 

describe the sampling locations, methods and schedule. More detailed sampling protocol 

are included in the project QAPP (Appendix A). 

2.1.1 Monitoring Locations and Methods 

The proposed 2000 seasonal surface water monitoring locations (and historic monitoring 

locations) are shown on Figure 2-1 and described in Table 2-1. All proposed sampling 

sites have been sampled previously by Asarco. 

Surface water sampIing protocol is detailed in the project QAPP and summarized here,, 

Surface w a t a  samples will be collected for total recoverable metals, dissolved metals, 

and common constituents (major cations/anions and physical parameters) at each site. 

Sample collection will proceed in a downstream to upstream direction to avoid possible 

contamination of downstream samples due to upstream sampling activities. Samples will 

be collected by passing an uncapped sample container across the entire stxeam width and 

depth to ensure that samples are representative of the entire water column. Dissolved 

metals samples will be processed through a 0.45 pm pore-size cartridge filter prior to 

preservation with HNOj. All samples will be placed in an iced cooler immediately after 
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TABLE 2-1. UBMC SEASONAL MONITORING LOCATIONS AND 
DESCRIPTIONS 

~ 

Site Code Description 

Uppel. BlacLfoot River Drainage 

BRSW-16 

BRSW-31 

BRSW-12 

BRSW-9 

BRSW-29 

Beartrap Creek Drainage 

BRSW-38 

BRSW-23 

BRSW-3 

Mike Horse Cieek Drainage 

BRSW-35 

- 
Blackfoot River approximately 3,500 feet downstream of Paymaster Creek 

Blackfbot River at Meadow Creek Road bridge 

Blackloot River upstream of first natural marsh 

Blackfoot River at county road crossing approximately 1,400 feet upstream of Shave Creek 

Blackfoot River immediately downstream of confluence of AnacondalBeartrap Creeks 

Beartrap Creek immediately upstream of confluence with Anaconda Creek 

Beartrap Creek downstream of Mike Horse Creek confluence, downstream of tailings dam 

Seepage sueam at toe of tailings dam on Beartrap Creek 

Mike Horse Creek immediately upstream of confluence with Beartrap Creek, adjacent to tailings 

dam 

Mike Horse Creek downstream of county road crossing, upstream of Lower Mike Horse waste piles 

Mike Horse Creek between 300 Level adit and 200 Level adit 

BRSW-22 

BRSW-4 

TABLE 2-2. SEASONAL MONITORING SAMPLE CONTAINER AND 
PRESERVATION REQUIREMENTS 

Dissolved Metals HN03 to pH<2; cool to 4°C 

CationdAnions and Cool to 4°C 
I Physical Parameters 1 I poiyetiiyiene 1 
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collection and will be chilled to approximately 4°C until delivery to the analytical 

laboratory Sample container preservation and handling requiiements are summarized in 

Table 2-2 

In addition to collection of water samples, stream flow and field parameters will be 

measured at each site. Flow measurements will be obtained using either a Marsh- 

McBirney current meter, a portable flume, or volumetrically. If field conditions preclude 

flow measurement by one of these methods ( i x  dispersed seepage), the flow will be 

estimated. The parameters pH, specific conductance (SC), dissolved oxygen (DO), and 

water temperature will be measured at each site concurrently with sample collection. 

All field activities, including field equipment used, meter calibrations, sampling 

personnel, weather conditions, sample numbers and types, and other pertinent 

information, will be recorded in a dedicated project notebook. Details regarding flow 

measurement, surface water quality sampling, and sample documentation are presented in 

the project QAPP (Appendix A). All sample collection and flow measurement activities 

will be conducted in accordance with the QAPP, and with applicable Hydrometrics 

Standard Operating Procedures (SOPS) for field investigations referenced in the QAPP. 

2.1.2 Seasonal Sampling Frequency 

The seasonal monitoring program schedule is designed to provide water quality data 

during both spring runoff (both rising and falling limbs of the annual stream hydrograph), 

and low flow periods in the designated drainages. Water samples will be collected from 

each monitoring station in April, May, June, and October (Table 2-3). Three monitoring 

episodes are scheduled fox, the spring runoff period (April - June), since this period 

typically shows the highest variability in water quality. One monitoring event is proposed 

during the baseflow period (October) since water quality is not expected to vary 

significantly during baseflow conditions. This schedule will be utilized as a minimum for 

the first thee years that temporary water quality standards are in affect. After the initial 

three year period, the monitoring program schedule will be reviewed and the monitoring 
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frequency increased, decreased or left unchanged, as warranted 

will begin upon work plan approval 

The 2000 monitoring 

The April seasonal monitoring event will be conducted in late April, when snowmelt has 

typically progressed enough to allow access to most sites,. Any sites still snowed in will 

be dug out to obtain access, The April and late ,June events will provide additional water 

quality data during the early runoff and late runoff periods, respectively, for which little 

data is currently available. The May and October seasonal monitoring events will be a 

continuation of the annual high and low flow water quality monitoring conducted in 

previous years, thus providing data for comparison to historic water quality data 

TABLE 2-3. SEASONAL MONITORING FREQUENCY 

2.1.3 Analytical Parameters 

Table 2-4 presents both the field and laboratory analytical parameter list for seasonal 

surface water monitoring samples. This list is similar to that used historically for 

seasonal monitoring at the UBMC (1991-1999). Trace metal analyses will include 

aluminum, arsenic, cadmium, copper, iron, lead, manganese, and zinc. Both total 

recoverable and dissolved metals analyses will be performed to distinguish between the 

potential metal phases present. Major, cations/anions and physical parameters will 

include calcium, magnesium, sodium, potassium, sulfate, total alkalinity, total acidity (if 

pH less than 6.0), TDS (total dissolved solids), TSS (total suspended solids), and pH. 

Field parameters will include pH, specific conductance, dissolved oxygen, water 

temperature, and streamflow. 
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TABLE 2-4. SEASONAL SURFACE WATER MONITORING ANALYTICAL 

flow 

PARAMETER LIST 
Project Required 

HF-SOP-37 none field analyzed 

Calcium (Ca) 2 15.1/200,7 5 

Magnesium (Mg) 242 1/200.7 5 

Sodium (Na) 273.1/200 7 5 

Potassium (I<) 258 1/200,7 5 

Sulfate (S04) 375 .x I 

Total alkalinity as CaCO, 310 1 5 

Total acidity (if  pH<6 0) 305 1 5 

Total dissolved solids 160.1 10 

Total suspended solids 160.2 10 

PH 150,.1 none 
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Aluminum (Al) 

Arsenic (As) 

Cadmium (Cd) 

copper (CU) 

iron (Fe) 

lead (Pb) 

Manganese (Mn) 

zinc (Zn) 

202.1/200 7/200 8 0.05 6 months 

202.1/200.7/200.8 0.005 6 months 

213.2/200 7/200 8 0.0001 6 months 

220.2/200.7/200.8 0.001 6 months 

236 1/200,.7 0 01 6 months 

243.1/200.7/200 8 0.003 6 months 

239.2/200.7/200.8 0 01 6 months 

289.1/200 7/200 8 0.01 6 months 



2.1.4 Quality AssurancelQuatity Control 

Quality assurance (QA) during the seasonal sampling will be maintained through 

adherence to the protocols outlined in this work plan, the associated QAPP (Appendix A), 

and Hydrometrics’ SOPS referenced in the QAPP, In addition, field and laboratory 

quality control (QC) samples will be collected and analyzed to allow evaluation of data 

quality Required field quality control sample types and sample frequency are 

summarized in Table 2-5. 

Duplicates 
Laboratory Splits 
Blind Field Standards 

TABLE 2-5. SEASONAL MONITORING FIELD QUALITY CONTROL SAMPLE 
FREQUENCY 

1 per monitoring event 
2 per year (May and October monitoring events) 
2 per year (May and October monitoring events) 

Blank samples will be collected to estimate the potential for sample contamination from 

any materials contacting sample water (filtration equipment, bottles, preservatives etc.) 

and from random atmospheric contamination,. The deionized equipment rinsate sample 

will be collected by filling sample bottles with reagent-free deionized water in the field, 

preserving as appropriate, and submitting the sample blind to the laboratory for analysis. 

The blank sample container for dissolved metals analyses will be comprised of deionized 

water passed through the filtering equipment, 

Field duplicate and split samples will be collected to estimate field and laboratory 

precision Field duplicate samples will be collected by sequentially filling two sets of 

sample bottles at the same monitoring location, assigning unique sample numbers to the 

two samples, and submitting both samples to the laboratory for analysis. Field split 

samples will be collected similarly, except that the two sets of sample bottles will be 

assigned the same sample number and will be submitted to two different laboratories. 
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The field split sample thus provides an independent check on the performance of the 

primary laboratory Field split samples will be collected in May and October. 

Blind field standards are samples of known concentration with established control limits, 

obtained from a third-party vendor (i,,e., not prepared by the field team or the analytical 

laboratory). Standards provide a check on the accuracy of laboratory analyses through a 

comparison of laboratory results to the established control limits, As with the field split 

samples, blind field standards will be collected and submitted during the May and 

October sampling events only. 

All field QC samples will be submitted blind to the laboratory (QC samples will be 

packaged and shipped in such a manner that the laboratory will not be aware of the nature 

of the samples). Further discussion of QC samples, including required laboratory QC 

samples and target control limits for both field and laboratory QC samples, is presented in 

the project QAPP (Appendix A). 

2.2 BIOLOGICAL MONITORING 

Biological monitoring in 2000 will include benthic macroinvertebrate sampling to 

provide baseline information on macroinvertebrate community composition. This 

baseline information can then be compared to future data to assess temporal trends in 

aquatic conditions at the site. 

The 2000 macroinvertebrate monitoring will include one sampling event in August or 

September. Sampling will be performed near the downstream terminus of the temporary 

standards-affected stream segments. The scope of monitoring will initially be limited to 

this downstream section since this is the stream reach most likely to support an aquatic 

community at this time, and most likely to show improved biological conditions during 

the initial phase of the Implementation Plan reclamation program. The 2000 

macroinvertebrate sampling program represents a minimum scope of sampling to be 

implemented annually for the first three year period that temporary standards are in affect. 
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The biological monitoring program will be reviewed annually and modified as warranted 

based on annual surface water quality and biological monitoring results and on project 

informational needs, with additional monitoring sites added as improvements in upstream 

aquatic conditions warrant. 

One permanent macroinvertebrate sampling station will be established near surface water 

monitoring site BRSW-12 (Figure 2-1) upstream of the natural marsh system. Site 

selection criteria will include relatively shallow water (less than 2 feet deep), low velocity 

streamflow (less than 3 fusec), and suitable substrate, gradient and cover conditions. The 

site selected will be suitable for long-term biological monitoring to assess the response of 

the aquatic ecosystems to future upstream reclarnation activities. 

Macroinvertebrate sampling techniques will follow the Rapid Bioassessment Protocols 

adopted by the Montana Department of Environmental Quality (MDEQ, 1998) for high 

gradient streams. Macroinvertebrate samples will be collected using the “traveling” kick- 

net technique, The precise sampling technique will be customized to attempt to collect 

invertebrates from all habitats present within the riffle, and samples labeled and preserwd 

in the field. Information on stream conditions (flow, water quality, clarity, etc.,) will be 

entered in the project notebook and the site photographed. Water temperature, pH, SC, 

and dissolved oxygen will be recorded and streamflow measured to document stream 

conditions at the time of sampling. 

Macroinvertebrate samples will be submitted to an analytical laboratory specializing in 

such analyses Sample analyses will include identification to the lowest taxonomic level 

possible and enumeration by taxon. These data will provide a list of species, relative 

abundance, number of taxa, dominant taxa, and percent dominant taxa for comparison to 

future data 

In addition to benthic macroinvertebrate sampling, Asarco will coordinate the 2000 (and 

future) monitoring activities and overall project planning efforts with state and federal 
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resource agencies which may be involved with biological monitoring in the project 

vicinity It is generally understood that fish populations currently present in the area are 

limited. Any fisheries information obtained through the ongoing efforts of the Montana 

Department of Fish, Wildlife and Parks, the Helena National Forest, or other state or 

federal Iesource agencies will be incorporated into the long-term project planning so that 

improvements to the Blackfoot River fishery achieved through Asaco’s ongoing 

Ieclamation program may be maximized. 
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3.0 MIKE HORSE CREEK DRAINAGE ACTIVITIES 

The Implementation Plan for the Upper Blackfoot Mining Complex (Hydrornetrics, 2000) 

identified two main sources of metals loading in Mike Horse Creek drainage: mine waste 

located along lower Mike Horse Creek, and runoff and/or groundwater seepage to upper 

Mike Horse Creek. Potential sources of the upper Mike Horse Creek seepage include 

runoff from the reclaimed upper Mike Horse mine waste piles, seepage from the flooded 

mine workings, and/or natural groundwater conditions. Following is a scope of work 

designed to further quantify metals loading to Mike Horse Creek from these sources (as 

well as other potential sources) and to provide information necessary for evaluation of 

remedial alternatives, The proposed field investigations will also attempt to identiiy the 

source of the upper Mike Horse drainage metals-bearing seepage. 

3.1 LOWER MIKE HORSE WASTE ROCK FACILITIES 

Historic mine waste located on private property within Mike Horse Creek drainage has 

previously been addressed through Asatco’s voluntary reclamation program. Mine waste 

on private property in lower Mike Horse Creek (downstream of the Mike Horse 300 

Level Adit, Figure 3-1) was consolidated and placed in an engineered repository while 

mine waste in upper Mike Horse creek drainage was reclaimed in place. Mine waste 

piles are still present however on National Forest System lands in lower Mike Horse 

Creek drainage (Figure 3-1). This mine waste occurs as both discrete piles and in a more 

dispersed state along Mike Horse Creek, Surface water quality data collected from lower 

Mike Horse Creek show concentrations and loads of certain metals increase in the 

vicinity of the mine waste. For instance, the lead load increased from 1.9 to 3,.0 Ibs/day, 

and the manganese load increased from 14.4 to 26 Ibs/day between monitoring sites 

BRSW-22 and BRSW-35 (Figure 2-1) in May 1999 (see Appendix B for complete data). 

In October 1999, lead and manganese loads increased from 0,.003 to 0.008 Ibs/day, and 

0.02 to 0.04 lbs/day, respectively between these two sites. This increase in metals loads 

is believed to result, at least in  part, from contact with, and runoff from, the mine waste. 
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'The 2000 field activities will include mapping and sampling of the lower Mike Horse 

mine waste to mole completely assess the metals load contributed fiom this source, and 

to provide information necessary for evaluation of reclamation a1 teinatives, The lateral 

extent, volume, and physical and chemical characteristics of the mine waste will be 

determined Because extensive surface water sampling has previously been conducted in 

lower Mike Horse Creek, additional suiface water sampling in the vicinity of the mine 

waste (beyond that proposed in the seasonal monitoring program, Section 2.1) is not 

deemed necessary,. Following is a brief discussion of existing information for the lower 

Mike Horse mine waste, followed by a discussion of proposed 2000 sampling activities. 

3.1.1 Existing Mine Waste Data 

Significant sampling and testing of the lower Mike Horse mine waste has previously been 

conducted, Hydrornetrics collected samples of the lower Mike Horse mine waste in 

December 1995 for evaluation of in-place mine waste closure options (Hydrometrics, 

1996). Mine waste samples were collected at six locations (GT-1 through GT-5, Figure 

3-1) from the 0 to 6-inch and 6 to 12-inch depth intervals, and analyzed for pH, lime 

requirements, acid-base accounting, sulfur forms, total metals, and ABDTPA metals. 

Mine waste samples were also collected in 1993 as part of the UBMC Remedial 

Investigation (Asarco, 1994), and in 1997 by the Montana Bureau of Mines and Geology 

(MBMG, 1998). The 1993 sampling including analyses of the 0 to 2-inch and 24 to 30- 

inch depth intervals for pH, total metals, total organic carbon, total cyanide and acid-base 

accounting from one location (site MH-16, Figure 3-1). A sample of underlying native 

soil material was also collected at that time, The MBMG 1997 sampling included 

collection of one composite mine waste sample from within the Mike Horse Creek 

channel (site BMHDSOH, Figure 3-1) for total metals analyses. The 1993, 1997 and 1995 

sampling locations are shown on Figure 3-1,. The resulting analytical data are 

summarized in Table 3- 1. 
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TABLE 3-1. PREVIOUS LOWER MIKE HORSE MINE WASTE SAMPLING RESULTS 

___ 
Sample 

Site 

- 
GT-1.1 

- 
GT-2 

- 
GT-2.1 

__ 
GT-2.2 

- 
GT-2.3 

- 
GT-8 

- 
BMHD 

SOH 

MH16 
- 

____ 
MH17 

Note: 
- 

Depth Total Total Total Total Total Total pH LimeReq. Limeas Neut. Acid Acid-Base 

Interval Aluminum Copper Iron Lead Manganese Zinc fT/IOOOT) (CaCOI) Potential Potential Potential 

(inches) tP&) (Pgilz) W g )  (I&) (Pg/P) (P&) (T/lOOOT) (T/IOOOT) (T/IOOOT) 

0-6 8050 660 46500 3470 970 1690 5.7 C0.l 3.7 37 28 9 

6-12 8410 2170 68100 10100 1210 14300 8.6 CO. 1 I .7 17 13 5 

0-6 3100 510 38800 6200 310 2100 8.6 9.0 1 .9 19 422 -23 

6-12 621 0 480 43000 2360 2190 2350 8.7 4.7 2.6 26 71 -48 

0-6 3340 3300 53500 3290 1780 16200 3.8 CO. I <o. 1 < I  27 -27 

6-12 15x0 2710 82300 13900 6710 12000 4.5 <o. 1 1.1 I I  I07 -96 

0-6 750 800 70500 6380 23700 9320 6.6 CO. I 13.4 I34 I93 -59 

6-12 1900 410 53000 3720 8320 6130 6.9 <O.l 17.4 I74 223 -49 

0-6 2620 13 10300 86 800 110 7.8 <o. I 19.0 I90 23 1 -4 I 

6-12 2800 14 I0000 85 470 100 7.1 CO. I 13.1 131 I56 -25 

0-6 3920 270 30100 2330 460 480 5.3 CO. 1 0.2 2 1 1 

6-12 3970 210 29500 2630 410 470 5.7 <o. 1 0. I 1 I 0 

NT 3296 NT 28888 NT 10834 NT NT NT NT NT NT 

2 2 

24-30 11740 381 2700 3080 2763 1162 4.3 NT NT NT NT NT 

0-2 7353 938 45050 13225 783 3483 3 NT NT NT NT NT 

0-30 NT NT NT NT NT NT NT NT 0.7 7 20 -14 

0.12 14270 71 18890 746 1 I34 1460 5.7 NT NT NT NT NT 

T - Not Tested 

Total 

Sulfur 

(9%) 

0.88 

0.41 

1.81 

2.70 

1.51 

3.83 

6.19 

7.15 

7.40 

4.99 

0.04 

0.02 

NT 

NT 

NT 

NT 

NT 

GT Samples collected 12/95 by Hydrometrics. Additional metals analyses include Cd, Cr, Co, Hg. Ni, Se, Ag, TI, Vn (see Hydrometrics, 1996) 

BMHD50H collected in 1997 by MT Bureau of Mines and Geology. 

MH Samples collected in 1993 by Asarco. 
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'The 1995 data show the lower Mike Horse mine waste chemistry to be variable with pH 

values ranging from 3.8 to 7 5 for 0-6" depth samples, and from 4 5 to 7,,1 for the 6-12" 

depth samples. Acid-base potentials ranged from a high of 9 tons/1000 tons at sample 

site GT-1, to a low of -96 tons/1000 tons at GT-2, Lime requirements ranged from <1 

ton/1000 tons for several samples to 9 tons/1000 tons at GT-2 (Table 3-1). Total metals 

concentrations were greatest for aluminum, copper, iron, lead, manganese and zinc, and 

much less for other metals (Hydrometrics, 1996). The 1993 and 1997 sampling results 

genetally confirm the 1995 results (Table 3-1). 

3.1.2 Supplemental Mine Waste Characterization 

Because the 1995 mine waste characterization program was designed specifically to 

assess in-place closure of the waste, additional characterization will be required to 

evaluate other reclamation alternatives ( i s  removal of waste and placement in a 

repository). Additional sampling and testing will be required to fur.ther characterize the 

mine waste chemistry and physical properties, and subsurface exploration (test pits and/or 

soil borings) will be used to determine the vertical and latetal extent, and total volume, of 

mine waste. Information obtained through the previous mine waste sampling will 

supplement the 2000 data, thus reducing the current sampling requirements. Outlined 

below is a field sampling program for the lower Mike Horse mine waste. Details on mine 

waste sampling protocol are included in Appendix A. 

3.1.2.1 Sampling Locations 

Proposed mine waste sampling locations, as well as previous mine waste sampling 

locations, are shown on Figure 3-1. The mine waste includes two discrete dumps, or 

piles, which are bisected by the creek, and widely dispersed mine waste accumulations 

along the drainage bottom from upstream of Mike Horse Road to near the confluence 

with Beartrap Creek (Figure 3-1). Mine waste is also present in a roadcut along the 

Tailings Dam access road, and portions of the access road surface appear to be comprised 

of mine waste (Figure 3-1). The number of samples and proposed sampling locations is 

intended to fully characterize the mine waste material and is based on the distribution of 
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mine waste as determined through a field reconnaissance, on the heterogeneity of mine 

waste as determined by the color, texture, and depositional mode (discrete pile verses 

dispersed), and on the distribution of existing data. 

A minimum of one composite sample will be collected from each of the two discrete 

waste piles, and additional samples collected from the general mine waste area as shown 

on Figure 3-1 A minimum of two soil borings will be d~illed along the tailings dam 

access road to determine if the road is underlain by mine waste, and if so, the depth and 

volume of mine waste, One to two samples will be collected from each soil boring where 

mine waste is encountered. Based on preliminary estimates, the 2000 suppleniental mine 

waste characterization will include collection of 10 to 15 samples. The exzict number and 

location of samples will be dependent upon conditions encountered in the field. 

3.1.2.2 Mine Waste Sampling Methodology 

Mine waste samples will be collected fiom the 0 to 18-inch depth interval (or to the 

bottom of the mine waste if less than 18 inches) using hand dug test pits, backhoe test 

pits, and/or soil borings. Hand dug test pits will be used where the mine waste occurs as 

a thin veneer covering native soils, or in areas not accessibk by heavy equipment. This 

will include sampling in the Mike Horse drainage bottom and along the north creek bank. 

Backhoe pits may be used along the south creek bank where the tailings pond road 

provides access, and mine waste accumulations may extend deeper than in the drainage 

bottom or along the north bank,. Soil borings and split spoon sampling will be used to 

characterize materials beneath the Tailings Dam access road south of Mike Horse Creek 

(Figure 3-1). 

Mine waste samples collected from test pits (either hand dug or backhoe pits) will be 

composite samples comprised of three to five grab samples each,. Grab samples will be 

collected with a plastic trowel, and composited in a plastic mixing bowl. Samples will be 

placed in plastic Ziploc bags for storage and transport to the analytical laboratory. Soil 

boring samples will be collected with a split spoon sampler and placed directly in plastic 
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