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2002 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 historic 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 1950s. 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 (Asarco, 1999). One reason for 

requesting 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 approved Asarco’s petition and the temporary standards 

became effective on June 1,2000.. 

Included with Asarco’s petition for temporary standards were a Support Document and 

Implementation Plan (Hydrometrics, 1999 and 2000). The Implementation Plan outlines a 

conceptual plan and schedule for identifying and addressing remaining sources of water 

quality impairment in the three petitioned stream segments. Implementation Plan activities 

were initiated in 2000 and continued in 2001. Activities completed to date include: 
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topographic surveying and mapping; surface water sampling in Mike Horse Creek, Beartrap 

Creek and the upper Blackfoot River drainages; macroinvertebrate sampling in the Blackfoot 

River and Beartrap Creek; monitoring well installation and groundwater sampling; and mine 

waste sampling in Mike Horse Creek drainage, Beartrap Creek drainage, Blackfoot River 

Drainage and the Mike Horse Tailings Impoundment (Hydrometrics, 2001a). 

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

describes Implementation Plan activities to be conducted in 2002. The 2002 activities are a 

continuation of the ongoing reclamation program and are intended to further document 

current site conditions, delineate sources of water quality impairment, and assist in 

reclamation planning. 

1.1 2002 SCOPE OF WORK 

Year 2002 activities will focus on collection of data and other information necessary for more 

complete characterization of known andlor suspected sources of water quality impairment in 

Mike Horse Creek drainage, Beartrap Creek drainage, and the upper Blackfoot River 

drainage. Specifically, 2002 activities will include: 

* Seasonal surface water quality monitoring to further delineate remaining sources 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; 

Seasonal groundwater monitoring to further delineate sources of metals loading in 

upper Mike Horse Creek, Beartrap Creek and the upper Blackfoot River drainages, 

and at the toe of the Mike Horse tailings impoundment; and, 

Biological monitoring to provide baseline information on benthic macroinvertebrate 

community composition. 

0 

In addition to these field characterization activities, the Implementation Plan specifies that 

Asarco will conduct a geotechnical evaluation of the Mike Horse tailings dam, and will 

continue negotiations with the U.S. Forest Service for access to National Forest System 
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Lands at the UBMC. In regards to the geotechnical evaluation, Asarco completed a 

preliminary evaluation in 2001.. The preliminary evaluation (Phase I) utilized existing 

information to determine general impoundment conditions, and to determine an appropriate 

scope of work for a more detailed (Phase II) geotechnical evaluation. The Phase I results and 

a proposed scope of work for Phase D: were provided to MDEQ and the USFS in an August 

2001 memorandum (Hydrometrics, 2001b). The memorandum recommended a meeting be 

held between Asarco and appropriate agency personnel to discuss Asarco’s preliminary 

findings and proposed Phase II scope of work once the agencies had reviewed the material. 

As explained in the memorandum, the purpose of the meeting would be to obtain input from 

the agencies and develop a mutually acceptable plan prior to embarking on the detailed 

geotechnical evaluation. To date, Asarco has not received a response from the agencies on 

the information provided. Pending receipt of the agencies’ comments (and subsequent 

meeting if  deemed necessary), the scope of work for Phase II of the tailings dam evaluation 

will be finalized and implemented. 

A significant portion of the Implementation Plan reclamation program involves reclamation 

of historic mining disturbance on National Forest System (NFS) Lands.. Completion of these 

activities require the USFS grant Asarco access to NFS lands. Asarco and the Z J S .  Forest 

Service have been negotiating an Administrative Order on Consent (AOC) which would 

include the required access agreements. Due to the lengthy time frames typically required for 

such negotiations, and the strict requirements of the Implementation Plan schedule, the 

temporary water quality standards rule allows for an extension of the period that temporary 

standards are in effect if the schedule for access agreement negotiations warrants. ARM 

17.30.630 (2)(c)(ii) states that if the date upon which the United States grants Asarco 

authority to conduct water restoration activities on federal lands is later than May 31, 2001, 

the period that temporary standards are in effect (June 1, 2000 to May 31, 2008) will be 

extended by the number of days that elapse between May 31,2001 and the date that access is 

formally granted, up to a maximum of two additional years,. 
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As of June 2002, negotiations between Asarco and the USFS had not produced a signed AOC 

or other access agreement, nor were the parties involved in active negotiations. Asarco will 

continue to pursue access agreements with the USFS in 2002, and 2003 if necessary, 

(including signing of an AOC), and abide by the final Implementation Plan schedule to be 

determined upon procurement of an access agreement from the USFS or by May 31, 2003, 

whichever occurs first. 

Section 2 of this work plan describes the general surface water monitoring program and 

biological sampling program. Section 3 describes the proposed groundwater sampling 

activities. Section 4 provides a Quality Assurance Project Plan including field sampling 

protocol, QNQC procedures, and other details relating to the 2002 field sampling activities. 
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2.0 SURFACE WATER MONITORING 

Surface water monitoring at the UBMC in 2002 will consist of seasonal surface water 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 monitoring program at the UBMC is a 

continuation of the surface water monitoring conducted by Asarco since 1991. The 2002 

monitoring program also represents a minimum scope of sampling to be implemented for the 

first three-year period (June 2000 through June 2003) that temporary standards are in affect. 

Biological monitoring will also be performed in the Blackfoot River and Beartrap Creek to 
provide baseline information on benthic macroinvertebrate community composition. The 

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

previously collected data. Both the general surface water monitoring program and the 

biological monitoring are discussed in this section. Asarco will provide the Montana 

Department of Environmental Quality (MDEQ) and the US.  Forest Service with a minimum 

10 day advanced notice of all scheduled field activities so that agencies can arrange for 

oversight of sampling activities if desired. 

2.1 SEASONAL SURFACE WATER MONITORING 

The objective of the 2002 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 following sections describe the sampling locations, methods, 

analytical parameters, and schedule. 
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2.1.1 Monitoring Locations and Methods 

The seasonal surface water monitoring program will include water quality sampling and blow 

monitoring at a minimum of 1 1  locations. The proposed 2002 surface water monitoring 

locations are shown on Figure 2-1 and are described in Table 2-1. The monitoring stations 

were selected to provide adequate spatial coverage in the three stream segments where 

temporary standards apply. Five proposed sampling sites are located on the Blackfoot River, 

three on Beartrap Creek, and three sites on Mike Horse Creek (Table 2-1). Two of the 

Blackfoot River sites are located downstream of the stream segment where temporary 

standards apply, and are intended to assess surface water quality downstream of the project 

area. All proposed sampling sites have been sampled previously by Asarco. 

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. Surface water samples will be collected for analysis of total recoveIable metals, 

dissolved metals, and common constituents (major cationslanions 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. Specific 

protocols for flow measurement and sample collection at surface water sites are presented 

below. 

Flow Measurement 

Surface water flow measurements will be collected using one of three methods, depending on 

the channel geometry and stream or seep discharge rate: 

* Portable trapezoidal flume; or 

Volumetric method. 

Marsh-McBirney current meter and wading rod (velocity-area method); 

If stream or seepage flow is too small to allow measurement by one of the above methods, 

flow will be estimated by the field sampling team. 
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TABLE 2-1. UBMC SEASONAL SURFACE WATER MONITORING LOCATIONS 

Site Code Description 

Upper BlacLfoor River Drainage 

BRSW-16 

BRSW-3 1 

BRSW-12 

Blackfoot River below Meadow Cr. Bridge, approximately 3,500 feet downstream of Paymaster Cr. 

Blackfoot River at Meadow Creek Road bridge. downstream of first natural marsh 

Blackfoot River upstream of first natural marsh. near downstream end of stream segment where 

temporary standards apply 

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

Blackfoot River downstream of confluence of AnaconddBeartrap Creeks 

BRSW-9 

BRSW-29 

Beartrap Creek Drainage 

BRSW-38 

BRSW-23 

BRSW-3 

Bearuap Creek upstream of confluence with Anaconda Creek. 

Beartrap Creek downstream of Mike Horse Creek confluence. 

Seepage stream at toe of tailings dam on Bewtrap Creek. Seepage will be sampled at downstream 

end (BRSW-3A) and at upstream end (BRSW-3B). 

Mike Home Creek Drainage 

BRSW-35 

BRSW-22 

BRSW-4 

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

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

Upper Mike Horse Creek between 300 Level adit and 200 Level adit 

The Marsh-McBirney cunent meter is used to measure streamflow at larger, wadeable stream 

sites. Measurement of streamflow is performed in accordance with the area-velocity method 

developed by the USGS (USGS, 1977). In general, the entire stream width is divided into 

subsections and the stream velocity measured at the midpoint of each subsection and at a 

depth equivalent to six-tenths of the total subsection depth. The velocity in each subsection 

is then multiplied by the cross-sectional area to obtain the flow volume through each 

subsection. The subsection flows are then summed to obtain the total streamflow rate. 

Streamflow measurements are typically collected in a stream reach as straight and free of 

obstructions as possible to minimize potential measurement error introduced by converging 

or turbulent flow paths. 
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Streamflow measurements on smaller streams or seeps are obtained using a portable flume 

such as a 90" v-notch cutthroat flume This flow measurement method is based on equations 

developed by Skogerboe et a1 (1967). To measure streamflow, the flume is placed and 

leveled in the streambed, and the full streamflow directed through the flume throat Water 

depth or head measurements are then collected at specified locations in the upstream (H,) and 

downstream (Hb)  sections of the flume. The head measurements are used to verify proper 

functioning of the flume and to calculate streamflow based on the ratio of water depths. 

Collection of volumetric flow measurements consists of directing the flow into a container of 

known volume (such as a five-gallon bucket or one liter sample bottle), and recording the 

time required to fill the known volume. Volumetric flow measurements are typically limited 

to monitoring points with small seepage flows or discrete discharge points (e.g.,, pipes). 

All flow measurement results will be recorded in a dedicated project field notebook or on 

standard field forms and maintained in the project file. 

Field Parameters and Water Quality Samtding 

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

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

will be calibrated daily according to factory instructions, with calibration results recorded in 

the field notebook and on calibration forms Field parameter measurements are obtained 

directly in the stream or seep if possible. Where the volume of water is insufficient for in situ 

measurements. a clean container is filled with sample water for parameter measurement. 

Results are recorded in the field notebook and on standard sample forms. Field meters are 

checked periodically throughout the day for drift by measuring standard solutions (pH 

buffers, SC standard solutions), and are recalibrated as necessary. 

Water quality samples will be collected from each surface water monitoring site by passing 

an uncapped sample container across the area of flow, such that the sample is representative 

of the channel cross-section If stream velocity or wading conditions preclude this technique, 

the sample will be collected from the center of the channel When wading, samples are 
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collected upstream of the sampler; during unsafe wading conditions, samples are collected 

from the stream bank. Sample containers will be rinsed three times with sample water prior 

to sample collection, and will be labeled with a unique sample identification number, the date 

and time of collection, the type of sample collected (preservation, filteredunfiltered), and 

required analyses., Samples will be preserved in the field as appropriate for the intended 

analysis (e,.g., nitric acid preservation to pH<2 for metals analysis), and stored on ice in 

coolers at approximately 4°C for transport. The samples will he stored in coolers or 

refrigerated from the time of collection until delivery to the analytical laboratory. Sample 

container and preservation requirements are summarized in Table 2-2. 

Sample 
Matrix 

Surface Total Recoverable No 500 mL 
Water Metals polyethylene 

Pararneter(s) Filtration Container 

Dissolved Metals Yes 500 mL 
(0 45 polyethylene 

filter) 

Major No 1000 mL 
CationslAnions and polyethylene 
Physical Parameters 

Filtered samples (for dissolved metals analyses) are processed by first collecting a water 

sample in a clean sample bottle, then pumping through a disposable cartridge filter (0.45 pm 

nominal pore size) using a peristaltic pump and silicone tubing, into a second sample 

container prior to preservation. Approximately the first 250 to 500 mL of water passed 

through the filter is used as a filter rinse, and will be discarded prior to filling sample bottles. 

Silicone tubing used for filtration is typically reused between sample locations, and is 

thoroughly decontaminated between uses with deionized water. Cartridge filters are one-use 

only, and are discarded after sample processing 

Preservation 

HNO, to pH<2; cool to 4°C 

HNO, to pH<2; cool to 4OC 

Cool to 4°C 

TABLE 2-2. SEASONAL SURFACE WATER MONITORING SAMPLE 

CONTAINER AND PRESERVATION REQUIREMENTS 
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All water quality sampling information, including sample sites, sample numbers, date and 

time of sample collection, field parameter measurements, flow measurements, and other 

notes and observations, will be documented in waterproof ink in a dedicated prqject field 

notebook. 

2.1.2 Seasonal Sampling Schedule 

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 he collected from each 

monitoring station in April, May, June, and October 2002 (Table 2-3)" Three monitoring 

episodes are scheduled for 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 previous sampling has shown that water quality does not 

vary significantly during late summer through fall 

TABLE 2-3. SEASONAL MONITORING FREQUENCY 

The schedule of four seasonal surface water sampling events per year has been established as 

a minimum for the first three years that temporary water quality standards are in effect. After 

the initial three year period (June 2000 through June 2003), the monitoring program schedule 

will be reviewed and the monitoring frequency increased, decreased, or left unchanged, as 

warranted. 
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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 under snow will be 

dug out to obtain access. The .June sampling event will occur in mid to late June during the 

falling limb of the spring runoff hydrograph. The April and June events will provide 

additional water quality data during the early runoff and late runoff periods, respectively, for 

which limited water quality 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., 

2.1.3 Analytical Parameters 

Table 2-4 presents 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 IJBMC (1991-1999), and identical to the list used for 2000-2001 monitoring. 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. 

2.1.4 Field Quality Control Samples 

Field quality control (QC) samples will be collected and analyzed as part of the program for 

evaluation of data quality. Required surface water field quality control sample types and 

sample frequency are summarized in Table 2-5., 

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 
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TABLE 2-4. 2002 UBMC WATER RESOURCES MONITORING 
ANALYTICAL PARAiMETER LIST 

Parameter 

Project Required 

Analytical Method'" Detection Limit (rnfl,) Holding Time 

pH 

HF-SOP-2:! J nonc field an31 7cd 
field anal zed HF-SOP-8.4 

Dissolved o x y g e n  

HF-SOP-20 none field analyzed 
Specific conductance I HF-SOP-79 none 
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field analyzed 

Calcium (Ca) 
Magnesium (Mg) 

Sodium (Na) 
Potassium (K) 
Sulfate 6 0 4 )  

Total alkalinity as CaCO, 
Total acidity (if pH<6.0) 

Total dissolved solids 
Total suspended solids 

pH 

2 15.moo.7 5 6 months 
242.11200.7 5 6 months 
273. U200.7 5 6 months 
258,11200.7 5 6 months 

375.x I 28 days 
310.1 5 I4 days 
305.1 5 14 days 
160.1 10 7 days 
160.2 10 7 days 
150.1 none analyze immediately 

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. I/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 



TABLE 2-5. SEASONAL SURFACE WATER MONITORING FIELD QUALITY 

CONTROL SAMPLE FREQUENCY 

1 Field OC Sample Tvae 1 OC Sample Frequency 
DVRinsate Blanks 
Duolicates 

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

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. The field split sample thus provides an 

independent check on the performance of the primary laboratory Field split samples will be 

collected for the May and October sampling events only. 

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

obtained from a third-party vendor (i&, 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 

QA/QC plan (Section 4.0). 

2.2 BIOLOGICAL MONITORING 

Macroinvertebrate sampling was initiated by Asarco at the LJBMC in September 2000 with 

establishment of biological monitoring site UBBS-1 on the Blackfoot River. Two additional 

monitoring sites (UBBS-2 and LJBBS-3) were established, and all three sites sampled, in 

October 2001. Macroinvertebrate sampling will continue in 2002 to provide additional 

baseline information on macroinvertebrate community compositions in the UBMC area 

streams. This baseline information will be used for comparison to future biological data to 

assess temporal trends in aquatic conditions in response to planned reclamation activities. 

2.2.1 Macroinvertebrate Sampling Locations and Frequency 

The 2002 macroinvertebrate sampling will occur at the three sites sampled in October 2001. 

Site UBBS-1 is located on the Blackfoot River upstream of the natural marsh near surface 

water monitoring site BRSW-12. Site UBBS-2 is located on the Blackfoot River a short 

distance downstream of the Beartrap Creek/Anaconda Creek confluence, near surface water 

site BRSW-29. Site IJBBS-3 is located on Beartrap Creek near surface water monitoring site 

BRSW-23. All three site locations are shown on Figure 2-1. 

The three sampling sites were selected to serve as suitable long-term biological monitoring 

stations to assess the response of the aquatic ecosystem to future upstream reclamation 

activities. The sites are located in relatively shallow (less than 2 feet deep), low velocity flow 

(less than 3 ftlsec) areas with suitable substrate, gradient and cover conditions. 

Consistent with the 2000 and 2001 macroinvertebrate sampling program, one sampling event 

will be conducted in 2002. The sampling will be performed under baseflow conditions in the 
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fall, with the precise schedule depending on the 2002 streamflow hydrograph., The timing of 

the 2002 sampling event will be selected to match hydrologic conditions representative of the 

2000 and 2001 sampling events (is .  similar flow rates), so that the resulting information will 

be suitable for comparison to the existing data., Due to expected springtime variability in 

macroinvertebrate populations resulting from widely variable stream water quality during 

spring runoff, monitoring of baseline spring season populations will not occur at this time. 

Spring season conditions and seasonal variations in macroinvertebrate populations will be 

determined after springtime water quality fluctuations ace reduced through additional 

reclamation activities. In the meantime, low flow biological monitoring will provide a 

database suitable for assessing long-term trends in macroinvertebrate community 

composition. 

2.2.2 Biological Sampling Methodology 

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 he collected using a 0.1 m' Hess sampler 

with a mesh size of500 pm (or comparable equipment). The precise sampling technique will 

be customized to target all macroinvertebrates from all habitats present within the riffle for 

collection while maintaining consistency with the 2000 and 2001 sampling procedures. A11 

samples will be labeled and preserved in the field. Information on stream conditions (flow, 

water quality, clarity, etc.) will be entered in the project notebook and all sites will be 

photographed Water temperature, pH, SC, and dissolved oxygen will be recorded and 

streamflow measured at each site to document stream conditions at the time of sampling. 

Macroinvertebrate samples will be submitted to a qualified analytical laboratory for 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 tam, dominant taxa, and percent dominant taxa for comparison to future data. 
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In addition to benthic macroinvertebrate sampling, Asaco will coordinate the 2002 (and 

future) biological monitoring activities and overall project planning efforts with state and 

federal 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 

iesouIce agencies will be incorporated into the long-term project planning to maximize 

benefits to the Blackfoot River fishery resulting from Asarco’s ongoing reclamation program. 
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3.0 GROUNDWATER MONITORING 

Groundwater monitoring will be conducted at selected monitoring wells and piezometers in 

2002 in conjunction with seasonal surface water monitoring. Results of the groundwater 

monitoring will provide information on the interrelationship between groundwater and 

surface water quality in the project area, and on the sources and mechanisms of metals 

loading to area streams. 

3.1 GROIJNDWATER MONITORING LOCATIONS AND SCHEDULE 

The 2002 groundwater monitoring program will include sampling of eight monitoring wells 

and a minimum of six piezometers. Monitoring wells include five wells located in upper 

Mike Horse drainage and three wells located n e a  the base of the Mike Horse tailings dam. 

Piezometers to be sampled include three piezometers in the Blackfoot River concentrated 

tailings area, and a minimum of three piezometers in Beartrap Creek drainage. All of the 

wells and piezometers proposed for sampling were installed in 2001 for the specific purpose 

of identifying remaining sources of water quality impairment at the UBMC. Groundwater 

monitoring locations are described in Table 3-1 and shown on Figure 3-1. 

3;l.l Monitoring Wells 

Five monitoring wells in the upper Mike Horse Creek area and three wells at the toe of the 

Mike Horse tailings dam will be sampled in 2002. The upper Mike Horse wells were 

installed in 2001 to better characterize an area of acidic seeps in terms of the nature, extent 

and source of the seepage water. Previous surface water sampling has shown this seepage to 

be a significant source of metals loading to Mike Horse Creek (Hydrometrics, 2001a). Wells 

UMHMW-1s and -Id are located near the Mike Horse 200 level adit, and were installed as 

far upgradient of the surface seepage as access permitted (Figure 3-1). UMHMW-Id is 

completed in bedrock to a total depth of 42.5 feet below ground surface (bgs), while UHMW- 

Is is completed in unconsolidated colluvium/fill material immediately above the bedrock 

contact (Table 3-1). Well pair UMHMW-2d and 2s are located in the area of surface 

seepage. lJMHMW-2d is completed in bedrock and UMHMW-2s is completed in the 
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TABLE 3-1. 2002 GROUNDWATER MONITORING SITES FOR THE UPPER 

BLACKFOOT MINING COWlPLEX 

LOCATION TOTAL SCREENED TARGET SITE OCTOBER PREVIOUSLY 

UMHMW-IS 

LlMHMW- 1 D 

UMHMW-2S 

CIMHMW-ZD 

UMHMW-3 

TDMW-I 

TDMW-2S 

TDMW-2D 

PIEZOMETERS 

BTC-TP-IP 

BTC-TP-2P" 

BTC-TP-6P' 

BTC-TP-7P 

BTC-TP-XP* 

BTC-TP-9P 

BTC-TPIOP 

Upper Mike Horse Drainage 

Upper Mike Horse Drainage 

BFR-TP-3P 

BFR-TP-I IP 

BFR-TP- I 2P 
-____ 

DEPTH INTERVAL AQUIFER m i  SWL. SAMPLED 

I 5  5 to I 5  ColluviumlFill Dry No; dry in 2001 

42 5 30 to 42.5 Bedrock 28 09 Yes; 10/01 

Upper 'Mike Horse Drainage 

Upper Mike Horse Drainage 

Upper Mike Horse Draiiiage 15 

Base ofTailings Dam 17 

Base ofTailings Dam 37 

I1 5 

I 9  5 

Base of Tailings Dam 34 

Beanrap Ck Drainage 2 5  

Beanrap Ck Drainage 5 5  

Beanrap Ck Drainage 4 

Beanrap Ck Drainage 3.5 

Beanrap Ck Drainage 2 

Beanrap Ck Drainage 4.5 

Beanrap Ck Drainage 6 

Blackfoot River Conc Tails 4.5 

BIackCoot River Conc., Tails 5.5 

Blackfoot River Conc. Tails 4 

6 5 to I I 5 AlluviumlFill 5 34 Yes; 10/01 

I4 5 to I 9  5 Bedrock 8 20 Yes; 10/01 

1010 15 Bedrock 9 36 Yes; 10/01 

12 to 34 Alluvium I I 95 Yes; 10/01 

7 to 17 AlluviumlFill 10 96 Yes: 10/01 

22 to 37 Alluvium 10.95 Yes; 10/01 

1.5 to 2 5 AlluviumlFill Dry No; dry in 2001 

4 5 to 5 5 AlluviumlFill Dry No: dry in 2001 

3 to 4 AlluviumlFill Dry No; dry in 2001 

2 5 to 3,5 AlluviumlFill 6.40 Yes; 10/01 

1 to 2 AlluviumlFill 5 50 Yes; 1O/OI 

3 5 to 4.5 AlluviumlFill 7 54 Yes; IO/OI 

4 5 1 0 6  Alluvium/Fill 8 08 No: insufficient 

water 

No; dry in 2001 

No; dry in 2001 

No; dry in 2001 

3 5 to 4 5 'Al luviuf i i l l  Dry 

4 5 to 5 5 AIluviumlFill Dry 

3 1 0 4  Alluvium/Fill Dry 

Total Depth and Screened Interval measured as feet below ground surface 

SWLAtatic wakr level; measured in feet from top of PVC casing 

*These piezometers will be sampled for field parameters One or more may be sampled for full analyses it field parameter 
results warrant 
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overlying alluviundfill. Water quality data from these wells will help determine the vertical 

extent of metals bearing groundwater and variations in groundwater quality between the 

alluvium and bedrock aquifers. Well UMHMW-3 is located north and downhill of the other 

two well pairs (Figure 3-1). Groundwater quality data from this well will help define the 

lateral extent of metals-hearing groundwater. 

The three wells located at the toe of the tailings dam were installed in 2001 to evaluate 

groundwater quality immediately downgradient of the dam. It has been theorized that 

potential subsurface seepage through the tailings dam or through the tailings pond bottom 

may impact groundwater quality below the dam. Monitoring well TDMW-1 is completed to 

a total depth of 32 feet in native alluvium (Table 3-1). Sampling results from this well will 

provide infomation on general groundwater quality downgradient of the dam, and near the 

confluence of Mike Horse Creek and Beartrap Creek drainages. Well pair TDMW-2d and 

-2s are located at the dam toe near the former channel of Beartrap Creek. This is where any 

seepage through the tailings dam or pond bottom is most likely to he detected through 

sampling since the Beartrap Creek alluvium is expected to act as a french drain beneath the 

tailings pond and dam. Well TDMW-2d is screened in alluvium immediately above the 

bedrock contact while TDMW-Is is screened between 7 and 17 feet hgs in a mixture of 

alluvium/fill material. Sampling results from these three wells, in conjunction with previous 

sampling results from surficial seepage at the toe of the dam, will better quantify metals 

loading to area surface waters and groundwater from the Mike Horse tailings impoundment. 

3.1.2 Piezometers 

Piezometers to he samples include BTC-TPlP, BTC-TP7P, and BTC-TP9P in Beartrap 

Creek drainage, and BFR-TP3P. BFR-TPl1P and BFR-TPI2P in the Blackfoot River 

concentrated tailings area (Figure 3-1). All of these piezometers were installed in 2001 in 

backhoe-excavated test pits associated with the 2001 soil sampling program. 

The objective of the piezometer sampling is to determine if tailings within the Beartrap Creek 

and upper Blackfoot River floodplains leach metals andor acidity to shallow groundwater.. 

By evaluating groundwater quality at various times of the year (is., at various stages of 
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snowmelt runoff and water table fluctuations) the seasonal impact of the tailings, and 

possibly the metals loading mechanism(s) may be ascertained., OF particular interest is 

whether leaching of metals from the tailings to area surface waters occurs solely through 

surface runoff' from the tails, or if infiltration of snowmelt, or rising of the water table 

through the lower mine waste horizons, results in metals loading to surface waters via the 

shallow groundwater system. This inf'ormation may help in formulating an appropriate 

reclamation plan for the Beartrap Creek and Blackfoot River tailings. 

In addition to the three Beartrap Creek drainage piezometers currently scheduled for full 

sampling, field parameters will be measured in the remaining four piezometers in Beartrap 

Creek drainage If groundwater pH is less than 5.0 in any of the remaining piezometers, 

samples will be collected for full laboratory analyses from these piezometers as well 

3.1.3 Sampling Schedule 

Groundwater samples will be collected in conjunction with the 2002 seasonal surface water 

sampling events scheduled for April, May, June, and October (see Table 2-3). This sampling 

schedule will provide information on groundwater quality for various points on the seasonal 

groundwater hydrograph. As previously mentioned, this information will aid in determining 

the seasonal impact of mine waste on surface water quality as well as potential metals 

leaching mechanisms. Coordinating the groundwater sampling with the four surface water 

sampling events will also aid in determining the interrelationship between the two hydrologic 

systems. 

3.2 GROIJNDWATER SAMPLING METHODOLOGY 

Collection of groundwater samples from site monitoring wells and piezometers will generally 

consist of three steps: 

1. Measurement of' static water level; 

2,. Well purging and monitoring for field parameter stabilization; and 

3. Water quality sample collection. 
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Prior to collection of samples, static water level will be measured at each well or piezometer 

using an electric water level probe to determine the depth to groundwater below a specified 

measuring point (typically the top of the PVC well casing). Water level measurements will 

be combined with surveyed monitoring well elevations to compute groundwater elevations at 

each monitoring point. Water level measurements may also be collected during well purging 

and following groundwater sampling to assess well recovery 

Parameter (Units) 

pH (standard units) 
water temperature ("C) 
specific conductance (jimhos/cm) 

Depending on the depth to groundwater, a submersible pump, peristaltic pump, or plastic 

bailers will be used to purge and sample monitoring wells and piezometers. Purging will 

consist of removing three to five well volumes (including well casing and borehole annulus 

volume) while routinely monitoring field parameters (pH, dissolved oxygen, temperature, 

specific conductance) at least twice during removal of each well volume. Samples will be 

collected only after one of the following purge conditions is met: 

Stability Criteria 

k 0.1 S.U. 
k 0.2 "C 
C 5% (SC 5 100 pmhos/cm) 

A minimum of three well volumes have been removed and successive field parameter 

measurements agree to within the stability criteria given below; 

At least five well volumes have been removed although field parameter stabilization 

criteria axe not yet met; or 

The well has been bailed or pumped dry and allowed to recover sufficiently such that 

adequate sample volumes for rinsing equipment and collecting samples can be 

removed. 

0 

Criteria for field parameter stabilization are as follows: 

I k 3% (SC > 100 pmiios/cm) 
I C0.3 rngL dissolved oxygen (mgL) 

NOTE: Stability criteria obtained from USGS Norionol Field Monirolfor the Co//ection 
of Wafer Qrralirv Dam. Clraprer A4. Collecrron of Wafer Samples (September 1999) 



Following well purging, final field parameter measurements will be collected and recorded. 

and groundwater quality samples wilf be obtained. Sample bottles will be filled directly From 

the pump or bailer discharge port 

General field parameter measurement and water quality sampling procedures have been 

presented in Section 2.1 1 above: sample containers will be rinsed three times with sample 

water prior to sample collection, then preserved as appropriate for the intended analysis (e.g., 

nitric acid preservation to p H 4  for metals analysis), and stored on ice in coolers at 

approximately 4°C for transport Filtered samples (for dissolved metals analyses) wifl be 

processed as described in Section 2.1.1. Any groundwater sampling equipment reused 

between monitoring locations (e g., pumps, discharge lines, etc.) will be thoroughly 

decontaminated between uses. 

All groundwater quality sampling information, including sample sites, sample numbers, date 

and time of sample collection, field parameter measurements, static water level 

measurements, pumping rates, well purging information, and other notes and obserwtions, 

will be documented in waterproof ink in a dedicated project field notebook. 

3.3 ANALYTICAL PARAMETERS 

Groundwater samples will be tested for the parameters listed in Table 2-4. Field-measured 

parameters include pH, specific conductance, temperature and dissolved oxygen. In addition, 

the static water level will be measured at each well and piezometer prior to sampling. 

Laboratory parameters include major ions (calcium, magnesium, sodium, potassium), sulfate, 

total dissolved solids, total suspended solids, alkalinity, acidity (if pH<6.0), and the metals, 

aluminum, arsenic, cadmium, copper, iron, lead, manganese and zinc As noted in Table 2-4, 

metals analyses will be for dissolved metals only. This parameter suite is the same as that used 

by Asarco for surface water and groundwater sampling at the UBMC for the past several years. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN 

Quality AssurancelQuality Control (QNQC) procedures outlined in this section are intended 

to provide guidance and requirements for implementation of a compliance and assessment 

monitoring program during 2002 at the UBMC near Lincoln, Montana.. Project requirements 

have been developed in general accordance with applicable U.,S. Environmental Protection 

Agency (EPA) guidance (EPA 19982, 1998b). The QNQC plan outlines field and laboratory 

methodologies that will be required for completion of specific project activities, with the goal 

of generating a data set of sufficient quality to support future regulatory and/or remedial 

decisions concerning the UBMC. The content and level of detail in the QNQC plan have 

been structured to be appropriate to the scope of work as outlined in Sections 1.0 through 3,.0 

of this Work Plan., 

4.1 FIELD METHODS 

The sampling protocols for surface water and groundwater at the UBMC are presented in 

Sections 2 1.1 and 3 1, respectively. Benthic macroinvertebrate (biological) sampling will be 

conducted as described in MDEQ Standard Operating Procedures (MDEQ, 1998). Guidance 

on sample collection and documentation methods used for data collection activities at the 

UBMC can be found in Hydrometrics’ Standard Operating Procedures (SOPs) listed in Table 

4-1 and field forms listed in Table 4-2. The referenced SOPs and associated forms are 

available from Hydrometrics on request. Different but equivalent procedures may be used 

(subject to approval by regulatory agencies) provided sampling and documentation methods 

conform to generally accepted professional practices. 

4.1.1 Sample Documentation 

Field notebooks will be used to record pertinent sampling information. Notebook entries will 

include, at a minimum, the following information: 

Project name; 

Date and time; 

Sample location; 

* Sample number; 
H:F~lcs\Ol3\17L)O\RO2-1OUZ WP-Rnsl Doc\HW\6/11/02\U6j\OOOZ 

4- 1 611 1/02\9jt AM 



TABLE 4-1. SUMMARY LIST OF STANDARD OPERATING PROCEDURES FOR 
FIELD SAMPLING 

Standard 
Operating 
Procedure 

HF-SOP-3 
HF-SOP-4 
HF-SOP-5 
HF-SOP-7 
HI;-SOP-I0 
FIF-SOP-I1 
FIS-SOP- I3 
HF-SOP-19 
FIF-SOP-20 
YF-SOP-22 
FIF-SOP-29 
YF-SOP-31 
YF-SOP-3 7 
YF-SOP-44 
YF-SOP-58 
YF-SOP- 73 
YF-SOP-79 
YF-SOP-84 

Revision 
Date 

4/97 
3/95 
10194 
12/94 
4/94 
4/97 
12/94 
I 2/94 
12/94 
6/97 
12/94 
12/94 
10196 
10196 
6/94 
10196 
10/96 
10196 

Title 

- - 
Preservation and Storage of Inorganic Water Samoles 
Packing and Shipping Samples 
Chain-of-Custody 
Decontamination of Sampling Equipment 
Water Level Measurement With An Electric Probe 
Sampling Monitoring Wells for Inorganic Parameters 
Rinsate Blank Collection 
Obtaining Water Quality Samples from Streams 
Field Measurement of pH Using a pH Meter 
Field Measurement of Dissolved Oxygen 
Labeling and Documentation of Samples 
Field Notebooks 
Streamflow Measurement Using a Marsh McBimey Water Current 
Flow Measurement Using a Portable Trapezoidal Flume 
Management and Validation of Field and Laboratory Data 
Filtration of Water Samples 
Field Measurement of Specific Conductivity 
Field Measurement of Water Temperature 

TABLE 4-2. SUMMARY LIST OF STANDARD FORMS FOR FIELD SAMPLING 

1 Form I Revision 1 Title I 1 Date I 
HF-FORM-I I I Chain-of-Custodv Record 

Instrument Calibration Form 
Water Samoling Form 

HI;-FORM500 I HF- F0Ril.I-430 1 1/98 
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Sample depth (if applicable); 

* Mediatype; 

* Field meter calibration information; 

0 Sampling personnel present; 

Analyses requested; 

* Sample preservation; 

.I 

.I Weather observations; and 

Field observations (soil descriptions and field parameter measurements); 

Other relevant project-specific site or sample information. 

Entries will be made in permanent ink, with corrections crossed out with a single line, dated 

and initialed. Field books will be signed and dated at the bottom of each page by personnel 

making entries on that page., 

Individual samples (including QC samples) will be assigned unique sample numbers 

according to the following sample numbering scheme: 

AAAA-YYMM-XXX 

where AAAA is a four-character code denoting the project, YYMM is a four-digit code 

denoting the year (i.e., 02 for 2002) and month ( k . ,  05 for May) of collection, and XXX is a 

three-digit code that is incremented sequentially for each successive sample (is",  if the first 

sample collected is 100, then subsequent samples are numbered 101, 102, 103, etc.). 

Additional information to be included on the sample container label will incliide the date and 

time of collection, sample preservation information, and requested analytical parameters for 

the sample. Hydrometrics' HF-SOP-29 addresses sample labeling and documentation. 

4.1.2 Sample Handling, Shipping, and Custody 

Sample containers and preservation methods for the requested analytical parameters for water 

samples are listed in Table 2-2 of the Work Plan. Samples will be shipped from the field to 
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the laboratory as soon as practical following sample collection to ensure that holding times 

are not exceeded. 

All sample shipments from the field to the laboratory will conform to Department of 

Transportation (DOT) requirements for environmental samples. Samples will be shipped in 

coolers (on ice as appropriate for preservation requirements) strapped in two places with at 

least two wraps of shipping tape. Coolers will be sealed with custody seals bearing the date 

and the initials of the shipper. Chain-of-custody procedures will be followed throughout the 

project by utilizing standard chain-of-custody forms to transfer samples from the field to the 

laboratory. Each cooler of shipped samples will be accompanied by a cover letter, analytical 

parameter list, and chain-of-custody documentation for recording the transfer of samples 

from the possession of field personnel to the possession of the laboratory., Hydrometrics’ 

SOPS HF-SOP-4 and HF-SOP-5 discuss sample packing, shipping, and chain-of-custody 

requirements. 

4.2 ANALYTICAL LABORATORIES AND METHODS 

The primary analytical laboratory for the analysis of water samples collected at the UBMC in 

2002 will be the Asarco Technical Services Center (TSC) Laboratory in Salt Lake City, Utah. 

The TSC laboratory is certified as an environmental laboratory by the State of Utah and has 

performed the majority of water quality analyses for the UBMC project. EPA has approved the 

use of the TSC laboratory on a project-specific basis for a variety of CERCLA projects. 

Laboratory performance is certified regularly by performance audits conducted by the State of 

Utah and EPA inspectors, and by the use of EPA protocols. Split samples collected as part of 

field QC procedures will be submitted to Energy Laboratories in Billings, Montana as an 

independent check on the primary laboratory’s performance. Field water quality parameters 

will be analyzed by field technicians during sampling 

The laboratory analytical methods to be used for laboratory analysis of surface water and 

groundwater collected as part of the 2002 monitoring at the UBMC are listed in Table 2-4; 

detection limit goals are also listed where relevant. A copy of the parameter list will be 

included with each shipment of samples sent to the laboratory. Requested turnaround times 
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tor samples submitted to the laboratory (time from receipt of samples at the laboratory to 

delivery of sample results) will be three weeks. 

Ln the event that analytical problems arise (e.g., matrix interferences or other problems), the 

laboratory wilf be responsible for notifying the project manager. The resolution of analytical 

problems will be determined cooperatively by the project manager in consultation with the 

analytical laboratory. 

4.3 QUALITY CONTROL SAMPLES AND CONTROL LIMITS 

4.3.1 Field QC 

Field quality control (QC) samples will be collected as outlined in Sections 2.1.4 and 3.4. 

Target control limits for field blanks (both deionized water and equipment rinsate blanks) are 

no contaminants present above laboratory detection limits. Duplicate and split samples will 

be collected and results reviewed to assess the precision (reproducibility) of the data. Target 

duplicate and split sample control limits for inorganic constituents in water samples will be 

as follows (EPA, 1994b): 

Control limit of GO% relative percent difference (RPD) for original and duplicate 

samples with concentrations greater than 5 times the laboratory detection limit (DL.); 

__ or control limit of -i- DL if the original or duplicate concentration is less than 5 times 

the DL. 

Relative percent difference is calculated as follows: 

RPD = IS - D l  x 100 
(S+D) 

where RPD = relative percent difference (%) 
S - - original sample result; and 
D - - duplicate sample result. 
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Target control limits for blind field standards will be based on manufacturer-specified 

acceptable ranges. 

4.3.2 Laboratory QC 

L.aboratory quality assurance and quality control will be maintained through adherence to the 

laboratory’s internal quality assurance protocol during analysis Lab QC sample frequency 

guidelines are specified in quality assurance (QA) plans for each laboratory 

Laboratory analysis for both water and solid matrix samples will include (at a minimum) the 

following types of QC samples: 

Laboratory preparation blanks; 

* Matrix spike duplicates; 

Laboratory duplicates; and 

* Laboratory control standards. 

Target control limits for laboratory preparation blanks are no contaminants present above 

laboratory detection limits. Target laboratory duplicate sample control limits for inorganic 

constituents will be the same as those described in Section 4.3., 1 for field duplicates. 

Target control limits for matrix (pre-digestion) spike duplicates will be recovery in the range 

of 75 to 125%. Target control limits for laboratory control standards (LCSs) will be recovery 

in the range of 80 to 120%. 

4.4 INSTRUMENT MAINTENANCE AND CALIBRGTION 

Routine maintenance and calibration of field instruments (SC meter, dissolved oxygen meter, 

pH meter, etc ) will be accomplished through following manufacturer’s recommendations 

and accepted field practice as well as applicable SOPS. Field instruments will be checked for 

proper performance prior to the initiation of field work. Backup instruments or provisions to 

obtain backup instruments at short notice should be in place prior to the initiation of field 

work to prevent loss of information due to instrument malfunction 
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