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2001 MONITORING ACTIVITIES REPORT FOR THE
UPPER BLACKFOOT MINING COMPLEX
LEWIS AND CLARK COUNTY, MONTANA

- DRAFT FOR INTERNAL REVIEW-

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 conducting reclamation activities 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 adoption of temporary water quality standards was to allow reclamation activities
to proceed 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.

As part of the temporary water quality standards petition process, an Implementation Plan
was prepared outlining a conceptual plan and schedule for identifying and addressing
remaining sources of water quality impairment in the three petitioned stream segments
(Hydrometrics, 2000). An annual work plan was prepared in April 2001 describing
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implementation plan activities to be conducted in 2001 (Hydrometrics, 2001a). This report

presents results of the 2001 implementation plan activities outlined in the work plan.

1.1 SCOPE OF WORK

Year 2001 activities at the UBMC focused on collection of physical and environmental data
and other information necessary for more complete characterization of known and/or
suspected sources of water quality impairment in the Mike Horse Creek, Beartrap Creek, and
upper Blackfoot River drainages. This information will also be used in evaluating remedial

alternatives for these sources as appropriate. Specifically, 2001 activities included:

e Characterization of mine waste and possible metals loading mechanisms in lower
Mike Horse Creek drainage

e Characterization of metals-bearing seepage in upper Mike Horse drainage;

e Characterization of dispersed tailings and concentrated tailings deposits in the
Beartrap Creek floodplain and an evaluation of possible associated metals loading
mechanisms;

o Assessment of possible metals loading from the Mike Horse Tailings Impoundment to
local groundwater and/or Beartrap Creek;

e Characterization of dispersed tailings deposits and concentrated tailings deposits
along the upper Blackfoot River floodplain;

» 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; and

e Biological monitoring to provide baseline information on benthic macroinvertebrate

community composition.

In addition, a preliminary evaluation of the design and construction of the Mike Horse
tailings impoundment dam was performed in 2001 to assess the long-term dam stability and
adherence with applicable state and federal requirements. The results of this evaluation were
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presented to MDEQ and the U.S. Forest Service in an August 20, 2001 memorandum
(Hydrometrics, 2001b).

Section 2 of this report describes all 2001 surface water sampling. Surface water sampling
activities included the regularly scheduled seasonal sampling performed in April, May, June,
and October, and detailed or supplemental monitoring of particular drainages or stream
reaches (collection of stream samples, surface seepage sampling at the base of the Mike
Horse Dam, and snowmelt/tunoff sampling in areas adjacent to deposits of concentrated
tailings material). Section 3 describes monitoring well and piezometer installation and
groundwater sampling in Mike Horse and in Beartrap Creek drainages. Section 4 describes
results of the macroinvertebrate sampling performed in the Blackfoot River and Beartrap
Creek. Sections 5, 6 and 7 describe soil/mine waste sampling in Mike Horse Creek, Beartrap
Creek and the Upper Blackfoot River drainages, respectively. Section 8 summarizes Quality

Assurance/Quality Control procedures and results for the 2001 monitoring activities.
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2.0 SURFACE WATER MONITORING

The 2001 surface water monitoring program at the UBMC included two primary components:

e Site-wide seasonal monitoring; and

¢ Detailed or supplemental monitoring of particular drainages or siream reaches,
including collection of stream samples, surface seepage sampling at the base of the
Mike Horse Dam, and snowmelt/runoff sampling in areas adjacent to deposits of

concentrated tailings material.

This section presents the sampling methodology and results for all surface water samples

collected during 2001.

2.1 SURFACE WATER MONITORING SCOPE

As specified in the UBMC Temporary Standards Implementation Plan (Hydrometrics, 2000)
and the 2001 Work Plan (Hydrometrics, 2001a) seasonal surface water samples were
collected during April, May, June, and October of 2001. Monthly sampling of seasonal
surface water sites during the spring runoff period (April, May, and June), and at least one
monitoring event during the baseflow period (October) is stipulated for the first three years
that temporary water quality standards are in effect (June 2000 through June 2003). Seasonal
surface water quality data are intended to provide information on long-term trends in water
quality in response to reclamation, and to allow comparison to temporary water quality
standards. The seasonal monitoring program implemented in 2001 was a continuation of the

program conducted by Asarco at the UBMC in recent years.

In addition to the seasonal monitoring, detailed surface water rmonitoring within specific
drainages, stream reaches, or areas of interest was conducted in 2001 to further delineate
remaining sources of water quality impairment in Mike Horse Creek, Beartrap Creek, and the
Blackfoot River. Table 2-1 summarizes the 200! surface water rnonitoring activities,
objectives, and the proposed 2001 monitoring schedule for the UBMC, with reference to the

pertinent sections of the 2001 Work Plan (Hydrometrics, 2001a).
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TABLE 2-1. SUMMARY OF UBMC 2001 SURFACE WATER MONITORING

PROGRAM
Proposed 2001 Work
Task Objective Plan
Schedule* .
Section
Seasonal Surface Provide data for evaluation of temporal and spatial April Section 2.1
Water Monitoring water quality trends within and downstream of the May
stream segments where temporary standards are in June
effect, and for comparison with the temporary water Qctober
quality standards adopted in June of 2000.
Detailed Surface Evaluate impacts of Lower Mike Horse mine waste April Section 3.1.2
Water Monitoring of | facilities on surface water quality during spring May
Lower Mike Horse | runoff conditions
Creek
Detailed Surface Quantify surface seepage rates and delineate metals April Section 3.2.1
Water Monitoring of | loading trends through Upper Mike Horse seepage May
Upper Mike Horse | area Tune
Creek
Surface Seepage Characterize quantity and quality of lateral seepage May Section 4.1
Sampling at Mike through Mike Horse Tailings Impoundment dam
Horse Dam
Snowmelt Sampling | Determine quality of snowmelt runoff from tailings April Sections
deposit/mine waste areas in Beartrap Creek and 4221,
Blackfoot River drainages to evaluate potential 4.3.1, and
effects on water quality 5.1.3.1
Supplemental Surface | Assess seasonal metals Joading trends adjacent to the April Section
Water Monitoring of | concentrated tailings area on the Blackfoot River May 5133
Blackfoot River June
October
Stevens Gulch Provide additional post-reclamation data for the May Section 5.3.2
Monitoring Capital Mine area, and further quantify loading from October
Stevens Gulch to the temporary standards section of
the Blackfoot River

*Sampling schedule proposed in the 2001 Work Plan.

All surface water quality monitoring was conducted in accordance with the sampling design
and methodology outlined in the 2001 Work Plan and Quality Assurance Project Plan
(QAPP) (Hydrometrics, 2001a). All monitoring locations are shown on Exhibit 1. Sampling
methodologies and analytical parameters for 2001 UBMC surface water monitoring activities

are presented in Sections 2.2 and 2.3, respectively. Sampling locations and results are

DRAFT
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presented in Sections 2.4 (seasonal monitoring) and 2.5 (detailed/suppiemental monitoring).

A comparison of water quality data to the temporary standards is included in Section 2.6.

2.2 SURFACE WATER SAMPLING METHODOLOGY

In general, surface water samples were collected for analysis of total recoverable metals,
dissolved metals, and common constituents (major cations/anions and physical parameters) at
each site (see Section 2.3). Synoptic sample collection proceeded in an upstream direction to
avoid possible contamination of downstream samples due to upstream sampling activities.
Strearn samples were collected by passing an uncapped sample container across the stream
width and depth to sample the entire water column. Seepage water or runoff samples were
collected either directly into sample bottles or using a syringe, depending on the depth and
flow rate. Samples for metals analysis were preserved in the field with nitric acid (HNO3).
Dissolved metals samples were processed through a 0.45 pm pore-size disposable cartridge
filter prior to HNO; preservation. All samples were placed in an iced cooler immediately
after collection to maintain a sample temperature of approximately 4°C until delivery to the

analytical laboratory.

In addition to collection of water samples, stream flow and field parameters were measured at
each site. Flow measurements were made using either a Marsh-McBimmey current meter, a
portable flume, or volumetrically. If field conditions precluded flow measurement by one of
these methods (i.e., dispersed seepage, very low flow rates), flow was estimated. The
parameters pH, specific conductance (SC), dissolved oxygen (DO), and water temperature

were 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, were
recorded in a dedicated project notebook. Additional details regarding flow measurement,
surface water quality sampling, and sample documentation are in the project QAPP

(Hydrometrics, 2001a). All sample collection and flow measurement activities were
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conducted in accordance with the QAPP, and with applicable Hydrometrics Standard

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

2.3 ANALYTICAL PARAMETERS

The field and laboratory analytical parameter list for the 2001 surface water monitoring is
shown in Table 2-2. The list is similar to that used historically for surface water monitoring
at the UBMC from 1991 through 2000, and includes general field parameters, major cations
and anions, and total recoverable and dissolved trace metals. The selected suite of trace
metals is based on the types of historic mines present in the district (primarily lead and zinc)
and on parameters observed during past monitoring events. The parameter list also includes
major ions and physical parameters to aid in the delineation of water types and the
assessment of potential groundwater recharge areas, and to evaluate concentrations of typical

mine drainage constituents (e.g., sulfate).

2.4 SEASONAL SURFACE WATER SAMPLING

2.4.1 Monitoring Locations and Schedule

Table 2-3 summarizes and describes the 2001 seasonal monitoring locations, along with the
sampling schedule implemented in 2001. Twelve sites along the Upper Blackfoot River,
Beartrap Creek, and Mike Horse Creek were proposed for sampling in the 2001 Work Plan
(indicated with an asterisk in Table 2-3). Fifteen additional sites were sampled in 2001 to
provide supplemental information on water quality trends in areas where previous data have
suggested impacts to water quality occur. Therefore, 27 sites were sampled as part of the
seasonal monitoring program. With the exception of site BRSW-49 (established in 2001), all

sites have previously been sampled by Asarco.

Synoptic surface water quality monitoring was conducted at the UBMC during the following

four periods in 2001:

e April 24-26;
e May?21-25;
e June 25-27; and

s Qctober 15-17.
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TABLE 2-2. SEASONAL SURFACE WATER MONITORING ANALYTICAL

PARAMETER LIST
Project Required
Parameter Analytical Method'"” | Detection Limit (mg/L) Holding Time
Field Parameters
pH HF-SOP-20 none field analyzed
Specific conductance HF-SGP-79 none field analyzed
Dissolved oxygen HF-S0P-22 none field analyzed
Water temperature HF-50P-84 none field analyzed
Flow HF-S0OP-37 none field analyzed
Laboratory Parameters
Major Cations/Anions and Physical Parameters
Calcium (Ca) 215.1/200.7 5 6 months
Magnesium (Mg) 242 12007 5 6 months
Sodium (Na) 273,1/200.7 5 6 months
Potassium (K) 258.1/200.7 5 6 months
Sulfate (50y;) 375.x 1 28 days
Total alkalinity as CaCO4 310.1 5 14 days
Total acidity (if pH<6.0) 305.1 3 14 days
Total dissolved solids 160.1 10 7 days
Total suspended solids 160.2 10 7 days
pH 150.1 none analyze immediately
Metals (Total Recoverable and Dissolved)
Aluminum (Al) 202.1/200.7/200.8 0.05 6 months
Arsenic (As) 202.1/200.7/200.8 0.005 6 months
Cadmium (Cd) 213.2/200.7/200.8 0.0001 6 months
Copper (Cu) 220.2/200.7/200.8 0.001 6 months
Iron (Fe) 236.1/200.7 0.01 6 months
Lead (Pb) 243.1/200.7/200.8 0.003 6 months
Manganese (Mn) 239.2/200.7/200.8 0.01 6 months
Zinc {Zn) 289,1/200,7/200.8 0.01 6 months
NOTES: {1} HF-50Ps are Hydrometrics' Standard Operating procedures for field parameter measurements.

Laboratory analytical methods from EPA’s Methods for Chemical Analysis of Water and Wastes (1983).

Equivalent methods may be used providing required detection limits are achieved.
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TABLE 2-3. UBMC 2001 SEASONAL MONITORING LOCATIONS, DESCRIPTIONS AND SCHEDULE

Sampling Events
Site Code  Description Apr-01 May-01 Jun-01 Oct-01
Upper Blackfooi River Dramage

BRSW-16* Blackiootl River below Meadow Creek Bridee, approximately 3,500 feet downsiream of Paymaster Creek X X X X
BRSW-31* Blackfoot River ai Meadow Creek Bridge, downstream of {irst natural marsh X X X X
BRSW-12* Blackfoot River upstream: of first natural marsh X X X X
BRSW-32 Blackioot River downstream of coneentrated tailings near Midnight Cabins, upstream of BRSW-12 X X X X
BRSW-313 Blackioot River downstream of confluence with Shave Creck X X X X
BRSW-37 Blackfoot River approximately 550 feet downstream of county road crossing dry X X X
BRSW-9* Blackloot River at county road crossing approximately 1,400 feet upstream of Shave Creek X X X X
BRSW-34 Blackfoot River downstream of Anaconda wetlands discharge X X X X
BRSW.20% Blackfoot River downstream of confluence of Anaconda Creck and Beartrap Creck X X X X
Beartrap Creek Dramage

BRSW-38* Beartrap Creek just upstream of Anaconda Creek and area of streambed tailings X X X X
BRSW-39 Beartrap Creek downstream of Flosse and Louise Mine area X X X X
BRSW-48 Beartrap Creek upstream of Flosse and Louise Mine area X X X X
BRSW-23* Beartrap Creek downstream of Mike Horse Creek confluence X X X X
BRSW-3A*  Seecp at {oe of tailings dam on Beartrap Creek (downstreum end) X X X X
BRSW-3B*  Secp at toe of tailings dam on Beartrap Creek (upstream end} X X X X
Mike Horse Creek Dramage

BRSW-35* Mike Horse Creek upstream of confluence with Beartrap Creek, adjacent 1o tailings dam X X X X
BRSW-44 Mike Horse Creek downstream of Lower Mike Horse mine waste piles X X X X
BRSW-22* Mike Harse Creek downsiream of county road crossing and upstream of Lower Mike Horse mine waste piles X X X X
BRSW-4* Mike Horse Creek between 300 level adit and 200 level adit X X X X
BRSW-19 Mike Horse Creek above all munng-related disturbance ni X X X
Tributary Sites

BRSW-10 Shave Creek upsiream of confluence with Blackfoot River, downstream of county road x X X X
BRSW-36 Orange-stained seep emanaling from tailings area, entening Shave Creek near Blackfoot River confluence X X X X
BRSW-41 Crange-stained seep emanating from (ailings area, entering Blackfoot River upstrean of Shave Creek X X X X
BRSW-43 Orange-stained seep emanating from toilings area, entering Black{oot River upstream of BRSW-32 X X X dry
AW-003A Anaconda Wetlands treatment system discharge X X X X
BRSW-30 Seepage from Flosse/Louise mine area and area of concentraled lailings on Beartrap Creek X X X X
BRSW-49**  Seep entering Beartrap Creek from the easti bank betseen BRSW-23 and BRSW-48 X X X dry
NOTES: *Denotes locations specified in 2001 Work Plan; additional sites monstored to provide more detailed information on water quality trends

**New moniloring location added in 2001
X = sampled for flow and water quality
na = o acess; ns = not sampled

KAPROIECTA2902001 DATA REPORTASWSCHEDULES xIs\Seasonal\HLNW2/13/02 5702 51 PM




Seasonal monitoring sites were sampled in a synoptic fashion in downstream to upstream
order. Weather conditions during monitoring activities were variable, and were recorded in
field notes for reference. Comparative sampling and measurement activities were conducted
to estimate potential sample variability over the course of seasonal sampling events due to

weather conditions, precipitation, and inherent diurnal fluctuations in flow and/or water

quality (Section 2.4.2).

Complete water quality results for the 2001 seasonal monitoring are in the water quality
database (Appendix A), and monitoring locations are shown on Exhibit 1. Copies of
seasonal monitoring field notes are in Appendix B. Seasonal monitoring results for the
mainstern of the Blackfoot River headwaters (consisting of Mike Horse Creek, Beartrap
Creek, and the Blackfoot River) are presented and briefly discussed in Sections 2.4.3 through
2.4.6. These sections present a general overview of water quality results and trends observed
in 2001; detailed discussions of trends observed in key areas previously identified at the

UBMC are presented in Section 2.5.

2.4.2 Evaluation of Precipitation/Diurnal Effects

During each of the synoptic seasonal monitoring events in 2001, extra samples and flow
measurements were collected at one monitoring location to assess the effects of any
precipitation and runoff, or of inherent diurnal changes in water temperature or biological
activity, on short-term variability in stream flows, parameter concentrations, and calculated
loads. Samples were collected in the morning and the afternoon for comparison purposes.

The results of the evaluation are summarized in Table 2-4.

As shown in Table 2-4, concentrations and loads of metals and sulfate for paired samples
were similar for the May, June, and October monitoring events. During the April 2001 event,
however, metals loading calculated for the afternoon sample (1400 hours) at site BRSW-38
was anywhere from two to five times higher than loading calculated for the morning sample
(0945 hours; Table 2-4). The loading increase was due to increases in both flow (from 1.1 to
1.6 cfs) and concentration (e.g., zinc concentration increased from 9.3 mg/L at 0945 to 14
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mg/L at 1400). One possible explanation for the observed diurnal variability during the April
monitoring event is related to the accurnulation of soluble metal salts in reactive materials
along the stream floodplain. Over the course of the winter, reactive materials (such as
sulfides derived from mine waste) in the floodplain may oxidize, forming soluble metal salts.
As spring runoff occurs, salts are “flushed” from these materials by runoff water, and stream
water chemistry may vary in response to diurnal changes in the amount of snowmelt and
runoff. With each successive runoff event, concentrations in the runoff water would be
expected to decrease as soluble salts were removed from materials; thus, the flushing effect
would be most evident early in the spring season as observed in the 2001 data. The paired
sampling results show that the April synoptic sampling results may be affected by the time of

sample collection as well as the sample locations.

2.4.3 April 2001 Resuits
Concentration and loading trends for the April 2001 seasonal sampling at the UBMC are

shown on Figure 2-1 and summarized in Table 2-5 for selected metals (aluminum, cadmium,

copper, iron, lead, manganese, zinc) and sulfate.

During the April 2001 monitoring event, concentrations of metals (with the exception of iron)
and sulfate reached their maximum values in the Mike Horse Creek drainage, with decreasing
concentrations downstream (Figure 2-1). The maximum instream iron concentration was
observed at sites BRSW-38 and BRSW-39, downstream of a high iron concentration seep in
Beartrap Creek drainage (BRSW-30; 32 mg/L iron in April 2001). Aluminum and copper
concentrations were highest at site BRSW-4, then decreased rapidly (Table 2-5). The stream
bed downstream of BRSW-4 showed evidence of copper and aluminum precipitates (blue-
white-green color). Although samples were not collected upstrearn of site BRSW-4 in April
due to access constraints, previous data have shown that the area immediately upstream of
BRSW-4 is impacted by acidic, metals-bearing seepage and/or groundwater; the elevated
concentrations of metals at sitt BRSW-4 in April 2001 are consistent with these results. In

addition, precipitation of metals such as aluminum and copper is indicative of mixing of
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FIGURE 2-1. APRIL 2001 UBMC CONCENTRATION AND LOADING TRENDS
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TABLE 2-5. APRIL 2001 UBMC SEASONAL SURFACE WATER MONITORING RESULTS

Concentrations {mg/L) Loads (Ib/day}

Sife Flow {¢fs} S04 AHTRC) CA(TRCY Cu(TRC) Fe(TRC) PH{TRC}) Mu(TRC) Zn(TRC)| S04 AI(TRC) CA{TRC) Cu(TRC} Fe(TRCI PB(TRC} AMnu(TRC] Zn(TRC}
HRSW-4 0.13 281 6.1 .11 42 019 [i8§} 5.4 14 197 4.3 6.08 195 ol 0.08 38 2.4
BRSW-22 0.26 520 1.2 0.11 0.24 095 .14 31 0 729 1.7 0,15 .34 1.3 4.20 13 8.0
HREW-44 B.5% 673 29 0.16 0.82 22 .38 53 29 2142 9.2 8.51 2.61 7.0 L2 16.9 933
BRSW-35 0.57 6260 A5 G.16 0.84 2.1 8.42 6.2 9 1906 108 0.49 2.58 6.5 1.29 19.1 89.2
BRSW-3A 0.16 249 1.6 0.023 0.23 59 a013 s 42 215 14 0.02 0.20 1.6 G601 kB ] i6
BRSW-33 0.14 96 16 0.051 .57 58 0.034 7.1 8.7 224 21 LiRi2) .43 4.5 0403 54 6.6
BRSW-23 874 357 2t G.067 035 2 G.16 39 iz 1425 4.4 0.27 1.40 3.0 0.64 15.6 419
BRSW-49 0.12 428 1.5 0.028 021 23 G022 532 5 283 1.0 0.02 a.14 1.5 0.04 LX) 33
BRSW-i8 0.73 433 1.5 0.055 0.26 L8 (1A 4 4 {1] 1705 59 0.22 1.82 1 0.47 15.8 39,4
BREW-30 oo 587 33 0.041 0.6 32 0.22 il 13 234 1.4 0.0z 0.25 133 06.09 87 34
BRSW-39 .88 401 1.2 0.049 022 26 .11 4.6 16 1903 5.7 0.23 1.04 i2.3 0.52 %18 41.5
BRSW-38 12 375 L8 0045 0.18 27 0.98% 335 9.3 2265 4.8 0.27 104 16.3 0.54 235 56.2
BRSW.29 2.83 145 448 4.013 8.061 L1 8046 13 3 2213 13 0.20 .93 6.8 0.70 19.3 45.8
AW-003A 0.13 1281 <0.05 <G.001 <«0.0035 <0.03 <0.602 0.56 0.96 408 0.035 000 0.004 0.021 0.00t 0.4 0.7
BRSW-34 3408 172 0.52 0.013 0.088 093 0.066 13 .8 1858 B.6 022 146 15.5 1LID L6 46.5
BREW- 3.04 V78 8.23 4.61 0.052 0.57 4.034 .82 2.3 2919 K. 0.16 .85 9.3 0.56 i3.4 317
BRSW-41 0.085 418 0.28 0.04 0.079 041 0.0i4 LI 9.8 192 0.1 0.02 0.04 0.2 0.0l .5 4.5
BREW-36 0.085 263 4.9 0.033 0.44 6.2 0.16 58 6.2 121 22 0.02 6.20 28 0.07 27 2.8
BRIW-10 1.79 4.7 (062 <0.0002 0.004 0.069 <0.043 <91 0.027 45 0.6 Q.00 0.04 a7 0.03 0.1 [1X]
BRSW.33 578 140 .21 0.0{164 0.029 a.43 0.014 0.44 1.5 4365 6.5 0.20 8.90 13.4 044 13.7 £6.8
BRSW-43 0029 36 0.89 0.0072 G.23 ey 0.05 [+ 1.2 6 0.1 0.001 0,04 1.6 391 0.3 0.2
BRSW-32 5,57 151 0.2¢ 0.0066 0.037 0.48 8.01 0.46 1.6 1537 6.0 a.zo 0.81 144 0.30 138 48,1
BRSW-12 5.88 136 .18 0,006 0.022 8.33 0.008 0.42 1.5 4313 57 0.19 070 1.5 02.25 133 41.6
BRSW-31 8.24 104 0.17 0.0817 0.014 07 0.003 0.22 .68 4622 7.6 9.08 062 311 6.13 9.8 302
BHSW.16 7.69 10 0.30 3.0014 a.017 0.88 £.004 416 0.58 4148 124 .06 4.71 365 0.17 6.6 2.8

NOTES:

Bold sics are Biackfoot River masnsiom, Beartrsp Creek, and Mike Horse Creek sies; eaber stles are tributanes, secps, of adit waler trealmeal sysiem sies.
Where concensrations were befw detction limits, the detecaion limit was used o cafoubue assoeisod load,

cfs = cuhic feel por second

{TRC} = lad recaverahie
Sites shown in downstream order.
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acidic seepage with more neutral pH stream water. Maximum concentrations of metals and

sulfate observed during the April 2001 monitoring event were as follows:

Parameter 4/01 Maximuam (mg/L) Site Drainage

aluminum 6.1 BRSW-4 Upper Mike Horse Creek
copper 4.2 BRSW-4 Upper Mike Horse Creek
lead 042 BR3W-35 Lower Mike Horse Creek
manganese 6.2 BRSW.35 Lower Mike Horse Creek
zine 29 BRSW-44 Lower Mike Horse Creek
cadmium 0.16 BRSW-44 Lower Mike Horse Creek
sulfate 673 BRSW-44 Lower Mike Horse Creek

iron 2.7 BRSW-38 Lower Beartrap Creek

Contrasting trends in loading downstream of the confluence of Mike Horse Creek and
Beartrap Creek were exhibited by iron and sulfate (which generally showed increasing
trends), as compared to the remaining metals (which were relatively stable, with some smail
fluctuations; see Figure 2-1). As noted during previous monitoring events, a significant
increase in iron load was noted in the Blackfoot River through the natural marsh between
sites BRSW-12 and BRSW-31 (10.5 to 31.1 Ib/day, Table 2-5). In addition, some parameters
show several loading “spikes” on Figure 2-1, suggesting multiple sources in the drainage
separated by reaches of metals removal, presumably through adsorption or precipitation. For
example, lead loads peaked at site BRSW-35 in lower Mike Horse Creek (1.29 Ib/day), then
decreased again to less than 0.5 lb/day before peaking at site BRSW-34 on the Blackfoot
River downstream of the constructed wetlands treatment system (1.1 Ib/day, Table 2-5). Zinc
loads peaked at 92 Ib/day at BRSW-44, decreased to less than 40 lb/day, then increased to 56
Ib/day at site BRSW-38 (Table 2-5). In general, the concentration and loading trends for
April indicate primary loading sources in Mike Horse Creek, with downstream sources less

significant.
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