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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 mine 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.

Currently, the UBMC mine reclamation program is proceeding under the jurisdiction of
both state and federal regulatory programs. 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 pelition and the temporary standards became
effective on June 1, 2000. In accordance with Montana law, Asarco prepared an
Implementation Plan (Hydrometrics 1999 and 2000) outlining a conceptual plan and
schedule for identifying and addressing remaining sources of water quality impairment in

the three petitioned streams stream segments.

Implementation Plan activities were initiated in 2000 and continued during 2001 and in
2003. Activities completed to date include: 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.  The results of Implementation Plan activities
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conducted during 2000, 2001 (Hydrometrics 2001a, 2001b and 2002) and 2003 (Asarco

Consulting 2004a) are presented in several data summary reports.

This 2004 Monitoring Activities Report summarizes work conducted in accordance with
the 2004 Work Plan (Asarco Inc., 2004), the Temporary Standards Implementation Plan
and the U.S. Forest Service AOC (Administrative Order of Consent). Asarco also
entered into an Administrative Order of Consent in 2003 with the U.S. Forest Service for
development of an Engineering Evaluation/Cost Analysis (EE/CA) for portions of the
UBMC. The AOC specifically applies to those portions of the UBMC located on
National Forest System lands in Sections 20, 21, 27, and 28, including the Mike Horse

Tailings Impoundment (Figure 1-1).

Year 2004 activities focused on collection of data and other information necessary for a
more complete characterization of known and/or suspected sources of water quality
impairment in Mike Horse Creek drainage, Beartrap Creek drainage, and the upper

Blackfoot River drainage including:

« Seasonal surface water monitoring 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; This included:

o Seasonal surface water quality monitoring and flow measurement.
o DBiological monitoring to provide baseline information on benthic

macroinvertebrate community composition.

» 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;

e Soil sampling in the vicinity of the Mike Horse 200 level adit in upper Mike

Horse drainage to support scheduled 2004 mine waste removal actions;

KA Tac-Sec\UBMQUBMC Data Monitoring2004 doc 1/14/05
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o« Continued evaluation of the design and stability of the Mike Horse tailings

impoundment; and

e Various AOC related activities to support EE/CA development.
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2.0 SURFACE WATER MONITORING

Surface water monitoring at the UBMC in 2004 consisted of seasonal surface water and

biological monitoring in accordance with the 2004 Work Plan.

2.1 SEASONAL SURFACE WATER MONITORING

2.1.1 Seasonal Surface Water Monitoring Locations

The seasonal surface water monitoring program including water quality sampling and
flow monitoring locations are shown on Figure 2-1 and described Table 2-1. The
monitoring stations were selected to provide adequate spatial coverage in the three stream
segments where temporary standards apply. Five 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 2004 sampling sites have been previously sampled by Asarco.

Surface water monitoring also included flow measurement of several seeps located on the
Mike Horse Tailings dam (see Figure 2-2). Although a general pattern of seepage across
the Tailings Dam was observed, several seep monitoring locations were identified and are
summarized in Table 2-2. Seepage monitoring sites were sampled in April and June in

2004.

2.1.2 Sampling Methods and Analytical Parameters

The surface water sample collection and analysis program is summarized in Table 2-3.
The program included flow measurement, sampling and analysis for total recoverable
metals, dissolved metals, and common constituents (major cations/anions and physical
parameters) at each site. Flow measurement and sample collection proceeded in a
downstream to upstream direction to avoid possible contamination of downstream
samples due to upstream sampling activities and were collected using protocols described

in the 2004 Work Plan.
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2.1.3 Data Quality

In-organic constituents analyzed from surface water monitoring samples were validated
using Environmental Protection Agency (EPA) guidelines for data validation (U.S. EPA
2002) and the project work plan (Asarco Inc,, 2004). A data validation summary report is
in Appendix 1. The primary conclusion of the data validation report is that 2004 data are
acceptable for purposes of the UBMC monitoring project.

2.1.4 Monitoring Results
All 2004 sampling results are in Appendix 1 (Validation Summary Inorganic Analysis;
Appendix 2, Data Base). Key parameters are also summarized in Tables 2-4 and 2-5 and

are shown graphically in Figures 2-3 and 2-4.

2.1.4.1 Flow Measurement Results

Results of flow measurements are in Appendix 1 and are summarized in Tables 2-4 and
2-5. Stream flow results are also shown graphically in Figure 2-3. The 2004 stream flow
patterns were similar to monitoring results from previous years. In general, flow
measurements follow a pattern of lowest flows at the head of the Mike Horse drainage
(BRSW-4, BRSW-22 and BRSW-35) with general increasing flow at downstream flow
measurement stations. Highest measurements were typically at the lowest Upper
Blackfoot River stations (BRSW-23, BRSW-31 and BRSW-16)} where tributary inflow,
including flow from Bear Trap Creek (BRSW-23 and BRSW-38), and other downstream

tributaries contribute significant flow to the drainage.

Flow in Bear Trap Creek occurs as designed discharge from the impoundment behind a
tailings dam on the creek, and as several springs and seeps at the toe of the tailings dam
(see Figure 2-2). Flow measurements at BRSW-23 are a summary of these discharges as
they collect to form the flow in Bear Trap Creek. In general flow measured at BRSW-3A
represents much of the flow from numerous seeps in the toe of the tailings dam above
BRSW-23. Flow measurements from individual seeps were also conducted and these
measurements are summarized in Table 2-5. Flow measurements from all seeps in April

and June 2004 totaled from 278 gpm (.62 cfs) to 175 gpm (.39 cfs), respectively.
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Ultimately the discharge from all seeps on the Toe of the tailings dam reports to Bear
Trap Creek. Similar to previous years, no flow from these seeps was observed in late

summer and in Fall 2004 (see Table 2-5).

2.1.4.2 Water Quality

Water quality results from surface water sampling sites are in Appendix 1 and are
summarized in Table 2-4. Water quality results for key parameters are summarized in
Table 2-4 and are shown graphically in Figure 2-4. Highest concentration of total
recoverable metals occur in Mike Horse Creek (stations BRSW-4, BRSW-22 and BRSW-
35), with concentrations of lead, zinc, manganese, aluminum, copper and cadmium being
highest of the metal parameters measured. Seeps and springs at the toe of the tailings
dam on Bear Creek (see BRSW-3A, BRSW-3B and BRSW-23) also show some elevated
metal concentrations for lead, zinc, manganese and sometimes aluminum and iron.
Although data from seepage areas is inconsistent {(sometimes more elevated than others),
it seems likely that seepage water quality from the dam toe contributes to elevated metal
concentrations in Beartrap Creek as observed in Station BRSW-23. Downstream metal
concentrations generally show an overall declining trend in metals, but 2004
measurements at Blackfoot river sites BRSW-9 an BRSW-12, showed increased

concentrations for zinc (see Figure 2-4).

Metal concentrations were highest in late April when overall stream flow was high and
snow melt was common. Metal concentrations generally decreased in May and June with
generally declining flow rates but increased again to some degree with low flow

conditions in October.

Physical parameters generally were variable from site to site. Similar to 2003, sulfate and
TDS generally followed a pattern that was somewhat similar to metal concentrations and
showed concentration increases at the Tailings Dam seepage sites (BRSW-3A and
BRSW-3B), and at Blackfoot River sites (BRSW-9 and BRSW-12).  Highest
concentrations of total suspended solids, TDS and sulfate were observed at sites BRSW-

35 and BRSW-23 in April. This was coincident with high metal concentrations and
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coincident in time with elevated surface runoff, which was probably a factor in elevated

TSS concentrations at these sites.
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Total recoverable metal loads are shown in Table 2-6. Highest metal loads were
observed during the May sampling event when spring snow melt runoff is highest, and
water turbidity, suspended solids and total recoverable metal concentrations are also high.
Conversely, lowest concentrations occurred in fall when low flow conditions exist.
Upper Blackfoot river stations generally show higher calculated loads and generally

reflect the higher volume of flow compared to upstream sites.

2.1.5 Comparison to Temporary Water Quality Standards

Numeric temporary water quality standards are currently in effect at four locations at the
UBMC: sites BRSW-12 and BRSW-9 on the Blackfoot River, BRSW-23 on Beartrap
Creek, and BRSW-22 on Mike Horse Creek (see Figure 1). Table 2-7 summarizes the
2004 results of water quality sampling at these locations. Concentrations of metals at the
temporary standards monitoring locations were consistently below the associated
standards, with the exception of two sites for the April sampling event. Iron and lead
exceeded temporary standards at sites BRSW-23 (Beartrap Creek) and BRSW-9
(Blackfoot River, Upper) in April 2004,

2.2 BIOLOGICAL MONITORING

The following discussion in Section 2.2 (Bl(‘)!oglcal Monitoring) will be UPDATED FOR
the 2004 SCOPE OF WORK Macromvertebrate sampling was performed at two
locations, UBBS 1 (BRSW 12) and UBBS- 2 (BRSW-29) in the upper Blackfoot River
by Hydrometncs on October 23, 2004. While the fieldwork was compfeted accordmg to

the work plan schedule, the processing of this data is not yet complete. It is ant;c_npated

this data will eﬁ_so be submitted in February as a supplement to this dra_ft data monitoring

report.

Macroinvertebrate sampling was performed at two locations, UBBS-1 (BRSW-12) and
UBBS-2 (BRSW-29) in the upper Blackfoot River by Hydrometrics on October 23, 2003.
The purpose of this sampling was to collect additional baseline data on current

macroinvertebrate populations for comparison to future (post-reclamation) monitoring
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results. Biological monitoring station UBBS-1 is located on the Blackfoot River and
corresponds to surface water monitoring site BRSW-12 (Figure 2-2). UBBS-1 was
established and sampled in September 2000, and was sampled again in October 2001.
Additional monitoring sites were established in 2001 to increase baseline data coverage.
Site UBBS-2, located immediately downstream of the confluence of Beartrap Creek and
Anaconda Creek at surface water monitoring site BRSW-29 (Figure 2-2) was initially

established and sampled in October 2001.

2.2.1 Macroinvertebrate Sampling Methods
Benthic macroinvertebrate sampling was conducted in general accordance with MDEQ’s
Rapid Bioassessment Macroinvertebrate Protocols Standard Operating Procedure

(available online at http://www.deq.state.mt.us/ppa/mdm/SOP/pdf/12-1-3.pdf). In

general, sampling consisted of taking three qualitative subsamples from separate rock-
substrate riffles at each sample location, using a standard D-net with a mesh size of 1000
pin. Each sample was collected by kicking through the riffle at a rate of approximately
1/3-foot per second for one minute, traversing a total distance of about 20 feet. Benthic
material disturbed during the kick and captured in the D-net was then transferred to a
polyethylene sample container. The three subsamples collected at each monitoring
location were combined in the field to yield one composite sample each from UBBS-1

and UBBS-2.

Macroinvertebrate samples were preserved in the field with 95% ethanol and submitted to
EcoAnalysts, Inc. of Lewiston, Idaho for analysis. Laboratory processing included
identification to the lowest possible taxonomic level and enumeration by taxon. Analysis
included identification of species or taxa, relative abundance, number of taxa, dominant

taxa, and percent dominant taxa.

Analyses were performed to calculate biotic integrity indices, ratios of functional groups
(scraper, shredder and filtering taxa), ratios of EPT (Ephemeroptera, Plecoptera,
Trichoptera) and Chironomidae taxa, tolerance quotients, tolerance values, and

community similarity indices. Diversity was measured using the Shannon-Weaver
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Diversity Index ("), which is recommended by the Environmental Protection Agency
(EPA) to evaluate the effects of stress on invertebrate cornmunities (Klermnm gy 47., 1990).
The Shannon-Weaver Diversity Index generales values ranging from 0 to 4 with values
less than 1 indicating severe stress and values greater than 2.5 indicating a healthy
invertebrate community. EPT taxa include water quality sensitive invertebrate groups
such as Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies)
(Klemm g o7 1990; Barbour gy o7 1999) and their relative abundance indicates the
amount of environmental stress present in the aquatic system. The higher the EPT
percentage, the betler the assumed health of the stream. Detailed results of the 2004

sample analysis are presented in Appendix 2.

Seven biotic integrity indices calculated by EcoAnalysts were used to generate
impairment scores as described in the Rapid Bioassessment Protocol SOP

(http://www.deq.state.mt.us/ppa/mdm/SOP/pdf/12-1-3.pdf). Impairment to water quality

is expressed in terms of full, partial or non-support in a score ranging from 0 to 1 as

follows:
Score Impairment
Greater than 0.75 Full support
0.251t00.75 Partial support
Less than 0.25 Non-support

In order to assess stream conditions at the time of macroinvertebrate sampling, water
quality field parameters were measured at each site during the sampling. The field
parameters were measured following the protocol described for the seasonal surface

water sampling in Section 2.1. Results are summarized below:

Specific Dissolved
Site Date pH Conductance Oxygen Temperature
(S.U.) | {micromhos/cm) (mg/L) cC)
UBBS-1 | 10/23/03 | 743 378 8.79 76
UBBS-2 | 10/23/03 | 7.90 292 8.73 6.0
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Complete water quality data was obtained by Asarco Consulting, Inc. at sites UBBS-1
and UBBS-2 (surface water monitoring sites BRSW-12 and BRSW-29, respectively)

during the 2004 seasonal water sampling as discussed in Section 2.1.

2.2.2 Macroinvertebrate Sampling Results
Tables 2-8 and 2-9 include macroinvertebrate sampling data collected during 2000, 2001,
and 2003 at stations UBBS-1 and UBBS-2 (only station UBBS-1 was sampled in 2000).
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Station UBBS-1
A large portion of the total 2003 sample at UBBS-1 was EPT taxa (85%). EPT taxa
included 77% Plecoptera and 7.6% Trichoptera (Table 2-9). The relative scarcity of

Oligochaetae suggests that conditions favored by this family (soft mud bottoms and poor
water quality) were not present. Macroinvertebrate species richness in 2003 sampling
was 20 species, compared with 21 species in 2000 and 15 species in 2001 (Table 2-8).
Diversity was average for this location, measuring 2.50 (Table 2-8). The 2003
impairment score for this sample was calculated at 0.52 (Partial Impairment), compared

with a 2001 impairment score of 0.43 and a 2000 score of 0.57.

Similar to previous monitoring data, predators formed the dominant functional group,
comprising 61% of the sample, with shredders the second most common functional
group, comprising 27% of the sample (Table 2-9). Plecoptera was the most abundant
order in the UBBS-1 sample in 2000, 2001, and 2003 (Table 2-8). Members of the
Plecoptera order typically are characteristic of cold, fast flowing streams with high
oxygen content and good water quality. Again, the lack of Oligocheata indicates that
environmental conditions such as poor water quality and muddy stream bottoms are not
prevalent. The lack of the order Ephemeroptera, however, indicates some water quality

impairment.

Overall, the 2003 macroinvertebrate data for site UBBS-1 were similar to the 2000 and
2001 data sets i lerms of species richness, abundance, community composition,

diversity, and impairment scores.

Station UBBS-2

The community composition of the 2003 UBBS-2 macroinvertebrate sample consisted

primarily of Diptera (47%), and Plecoptera (34%), which dominated the EPT taxa
(Table 2-9). The percentage of EPT taxa increased from 27% in 2001 to 48% in 2003
(Table 2-9). Macroinvertebrate species richness in 2003 sampling was 32 species, as
compared to 22 species noted in the 2001 sample (Table 2-8). The Shannon-Weaver

diversity was higher than average for this location, measuring 3.78 (Table 2-8). The
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impairment score for this sample was calculated at 0.64 (Partial Impairment), as

compared to a 2001 impairment score of 0.29.

Gatherers formed the dominant functional group at UBBS-2, comprising 51% of the
sample, with predators the second most common functional group, comprising 25% of
the sample. The relative abundance of Diptera (family Chironomidae) is generally
indicative of either water quality and/or habitat impairment. Although Diptera continued
to dominate the macroinvertebrate assemblage at UBBS-2 in 2003, the percentage present

in 2003 (47%) was much lower than in 2001 (69%, Table 2-9).

Compared with site UBBS-1, location UBBS-2 showed greater changes in species
richness and composition between 2001 and 2003, with an increase in EPT taxa,

accompanied by a decrease in Diptera (Chironomids).
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3.0 GROUNDWATER MONITORING

Groundwater monitoring was conducted at selected monitoring wells and piezometers in
2004 during the May surface water monitoring!. Results of the groundwater monitoring
(groundwater quality sampling and water level monitoring) 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 GROUNDWATER MONITORING LOCATIONS

The groundwater monitoring program, including monitoring locations, are described in
Table 3-1 and are shown in Figure 2-2 and Figure 3-1. The 2004 groundwater
monitoring program consisted of water level measurement and groundwater sampling of
eight monitoring wells. Groundwater sample collection and water level measurements
were collected from five wells located in upper Mike Horse drainage and three wells
located near the base of the Mike Horse tailings dam (see Figure 3-1). Water levels were

also collected from 4 piezometers in the tailings dam on Bear Creek (see Figure 2-2).

3.2 SAMPLING METHODS AND ANALYTICAL PARAMETERS
The groundwater sample collection and analysis program is summarized in Table 3-1.
The program included water level measurements, sampling and analysis for dissolved

metals and common constituents (major cations/anions and physical parameters).

3.3 DATA QUALITY

In-organic constituents analyzed from surface water monitoring samples were validated
using Environmental Protection Agency (EPA) guidelines for data validation (U.S. EPA
2002) and the project work plan (Hydrometrics 2003). A data validation summary report
is in Appendix 1. The primary conclusion of the data validation report is that 2004 data

are acceptable for purposes of the UBMC monitoring project.

' Groundwater sampling planned for October 2004 was not conducted in October 2004 but will be completed January
2005 concurrent with the colleetion of Mike Horse Tailings impoundment sediment samples (sce Section 4 0) These
results will be submitted in February 2004 as a supplement to this monitoring summary report,
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3.4 MONITORING RESULTS
All 2004 sampling results are in Appendix 1 (Validation Summary Inorganic Analysis;

Appendix 2, Data Base). Key parameters are also summarized in Table 3-2.

3.4.1 Water Level Measurements

Water level measurements from the 8 monitoring wells are summarized in Table 3-2.
Weekly and Bi-weekly water level measurements from the tailings dam piezometers
measured in 2004 are summarized and discussed in Section 4.3 below. Typically, water
level measurement results show significant fluctuation occurs in response to seasonal
recharge. Highest groundwater occurs during the spring, coincident with high spring
runoff in the drainages. Lowest occurs in fall. Seasonal fluctuations of over 12 feet were

observed in some monitoring wells in 2004.

3.4.2 Water Quality

Monitoring well water quality results for 2004 are in Appendix 1 and are summarized in
Table 3-2. Of the wells monitored, UMHMW-1S, UMHMW-1D, UMHMW-2S,
UMHMW-2D showed the highest concentrations of metals. UMHMW-1S and
UMHMW-1D are located downgradient of the 200 Level Mike Horse Adit, while
UMHMW-28 and UMHMW-2D are located further downgradient on the Mike Horse
Drainage (see Figure 3-1). Monitoring well UMHMW-3 is located furthest downgradient
in the Mike Horse drainage and though total suspended solids were elevated, metal
concentrations were significantly lower than up-gradient monitoring well results for
metals. Similar to 2003 results, metal and common constituent concentrations from
Tailings Dam monitoring wells (IDMW-1, TDMW-2D and TDMW-28) were typically

low, with concentrations of most metals below laboratory detection limits.

Of the metals analyzed, zinc, manganese and aluminum had the highest concentrations,
with cadmium copper, iron and lead also being elevated. The highest concentrations of
metals were observed at well UMHMW-1S. The upper Mike Horse wells also showed a

pattern of elevated sulfate and TDS concentrations and low pH values for wells
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UMHMW-1S and UMHMW-2S. Lowest dissolved oxygen (DO) concentrations were
measured at wells UMHMW-1D, UMHMW-2D, and UMHMW-3.

K:\Tae-Sec\UBMCWBMC Data Monitoring2004 doc 1/14/05
3-3



4.0 MIKEHORSE TAILINGS POND/DAM INVESTIGATION
Asarco has been conducting investigations of the Mike Horse tailings dam and
impoundment over the past few years. A preliminary assessment was completed in 2001

for the purpose of:

1. Determining if the design, construction, and operation of the dam meets
applicable U.S.F.S. and State of Montana Dam Safety Requirements; and
2. Providing a preliminary evaluation of the overall stability and integrity of the

embankment structure.

Findings of the preliminary assessment were submitted to the U.S.F.S. and MDEQ in an
Auguost 20, 2001 memorandum (Hydrometrics, 2001). The preliminary evaluation
identified two potential problem areas related to the stability and safety of the existing
impoundment. Concerns were raised with the capacity of the existing spillway and with
seepage that daylights along the toe of the embankment. Hydrologic modeling
documented in the assessment predicts that the tailings dam may be overtopped by
inflows much less than half the probable maximum flood (PMF), which is the Spillway
sizing standard required by FSM 7500, water Storage and Transmission- 1n addition, the
report showed that analysis of the embankment soil material suggests that if seepage is

not being controlled the embankment could be prone to internal erosion, called piping.

Additional investigation of the latter concern with piping has been conducted. In 2003,
two new piezometers near the dam crest were installed to a greater depth than the four
previously installed piezometers, allowing the phreatic surface in the dam to be measured
over a greater range of reservoir levels, and in 2004, a location on the dam’s upstream
face adjacent to piezometer number 6 was surveyed so that the reservoir elevation could
be collected whenever piezometer levels were measured. These modifications greatly
mmproved the value of the piezometer data that was collected for 2004. In addition, four
v-notch weirs for monitoring the seasonal flow rates of seepage were installed along the
toe of the embankment and two additional weirs were installed in the channel near the

spillway outlet.
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The U.S. Forest Service identified an additional concern with the safety of the dam and in
2004 directed field testing to further explore their concerns with the seismic stability of
the dam. This field testing was conducted with a cone penetrometer (CPT) which used
shear waves to identify layers of the dam that may be prone to liquefaction during an

earthquake.

As outlined in the 2004 work plan (Asarco, 2003), field investigations conducted by
Hydrometrics in 2004 to further assess the stability and safety of the Mike Horse Mine

Tailings Impoundment included:

o Monitoring of reservoir levels;

« Monitoring of seepage flow from the toe of the tailings dam;

e Monitoring of water levels in the six piezometers located in the tailings dam; and
¢ Cone penetrometer testing of the dam fiil to identify stratigraphic zones that may

be prone to liquefaction.

Each of these activities is discussed below. In addition, as outlined in the 2004 work
plan, characterization of tailings pond bottom sediments is to be conducted as part of the
2004 work effort. As described in the work plan, this effort is dependent on freezing
conditions to provide ice cover for the pond to allow access for collection of the samples.
These conditions did not occur until winter 2005 and sediment sampling, along with
follow-up groundwater sampling will be conducted in January 2005 (see Section 3.0).
This information will be submitted in February as a supplement to this 2004 Monitoring

Summary Report.

4.1 RESERVOIR LEVEL MONITORING
As shown on Figure 4-1, a 2004 survey of the upstream dam face between Piezometer #6

and the reservoir pool provided a method for determining the reservoir level during
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readings of weirs and piezometers. Figure 4-2 shows the relationship of distance from

Piezometer #6 to the water line and reservoir elevation.

4,2 MONITORING OF SEEPAGE FLOW RATES AND CHARACTERISTICS

A number of seeps emerge during wet season conditions (spring through mid-summer) at
the toe of the Mike Horse Dam. These seeps, or seepage areas, have previously been
monitored for flow and/or water quality by Asarco (Hydrometrics, 2002; ACI, 2004) as
well as others (MBMG, 1998). While the previous monitoring focused on characterizing
the quality of this seepage, the 2004 monitoring focused on measuring the total quantity
of flow and determining how it varies spatially and temporally. The purpose of the 2004
data collection was to evaluate potential correlations between the pond stage elevation
and the seepage flow rates. The 2004 seepage flow measurements also provide a baseline
for comparison to seepage quantities measured in subsequent years so that increases in

flow rate can be identified and measured.

4.2.1 Monitoring Locations

Seepage monitoring points identified during previous investigations near the base of the
tailings dam are described in Table 4-1 and are shown in Figure 4-1. Initial efforts in
2004 1o accuraiely measure flow from these seepage sites proved difficult, due to the
dispersed nature of the flow (sheet flow in many cases), and thick vegetation. With the
approval of the U.S. Forest Service, a number of drainage channels were excavated by
hand to consolidate the seepage, and v-notch weir plates installed in the channels to
facilitate accurate flow measurement. Locations of the drainage channels and weir plates
are shown in Figure 4-1. A correlation between the weirs and previously identified seeps

is shown in Table 4-1.

4.2.2 Data Collection

Flow measurements were recorded approximately weekly from June through August at
each weir plate, in conjunction with the weekly pond stage and piezometer water level
readings. Water level readings were recorded on the upstream side of each weir plate

(Ha) during Asarco’s regularly scheduled inspections of the dam, and the seepage flow
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determined using the raling curve for a 90 degree v-notch weir, according to the

following equation:

Q (cfs) =2.49 Ha**®

In addition to flow monitoring, samples of the seepage water were collected, allowed to
settle, and visually inspected for sediment that could indicate piping. Similarly, the small
pools behind the measurement weirs were inspected for signs of sediment buildup.

Figure 4-3 shows samples collected from the four primary measurement weirs.

4.2.3 Results

The 2004 seepape flow measurements and corresponding pond stage elevations are
shown in Table 4-2. As shown in the table, after being initially read by Hydrometrics and
by ASARCO’s data collector in mid-June, weir 4 was not read again until Hydromeitrics
discovered the oversight in mid-August. In addition, weirs 5 and 6 were read only once
as spot checks of the amount of seepage that may be associated with the principal
spillway pipe. Therefore, the table includes a subtotal column for weirs 1, 2, and 3 which
were read continually as well as a total column for the five times when at least the four
primary weirs were all read. Figure 4-4 provides a graphical representation of this data as

it relates to reservoir levels.

In the time period between June 15" and the 25%, a maximum tota] seepage rate of nearly
400 gpm was measured at the tailings dam toe. However, this flow contained very little
sediment. Flow from all seeps decreased steadily through the summer to 21 gpm by
August 17" (Table 4-2). By August 24" all seepage had ceased except for
approximately 10 gpm originating from seep MHTDS-1 and reporting to weir 2. This
pattern continued until August 31% when seepage flow monitoring was terminated. Table
4-3 lists the date and reservoir elevation at which each of the other three seeps stopped

flowing.

In addition to the measured seepage, a significant amount of surface flow drains from the
dam toe area through a drainage channel leading from the old impoundment decant pipe

to Beartrap Creek (surface water monitoring site BRSW-3, Figure 4-1}. Flow within the
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drainage channel originates as seepage around the old concrete decant pipe (which was
plugged in 1980), seepage from the drainage channel banks, and flow from weirs 1 and 2.
On June 14, 2004, the measured flow at site BRSW-3a, the downstream end of the
drainage channel, was 0.34 cfs or about 150 gpm. Subtracting the approximately 100
gpm entering the channel from weirs 1 and 2, the additional drainage from the dam toe
area is 50 gpm. As previously mentions, this additional flow represents seepage around

the old concrete decant pipe and seepage of shallow groundwater into the channel.

Comparison of the tailings dam seepage rates to the pond stage level indicates a strong
correlation between the two for weirs 1 and 3, but a poor correlation for weir 2. Flow in
weir 4 went unrecorded for much of the summer, making a comparison for this weir
impossible from this year’s data. As shown in Figure 4-4, the slope of the seepage versus
reservoir level curves are not steep enough to be indicative of a serious piping condition,

as determined from a simple analysis of a pipe through the dam.

Figure 4-5 shows a model of a pipe through the Mike Horse Dam. A pipe diameter of 3.3
inches and a Hazen-Williams roughness coefficient (C) of 50 produces a flow similar to
the seepage measured in either weir 1 or 3 and hydraulic heads similar to those measured
in piezometers 1, 3, and 5 when the reservoir is full. As was done in Figure 4-5, this
model can be used to compare actual data from both weirs and piezometers to what

would actually be measured if piping has created a true pipe through the dam.

4.3 PIEZOMETER LEVEL MONITORING

Measurements of the depth to the phreatic surface, or water table, were recorded in the
six tailings dam piezometers in 2004. Collection of this data dates back to 1981.
However in previous years, the reservoir level monitoring capability explained in Section
4.1 did not exist, making analysis of previous data very difficult. Therefore for the first
time, piezometer data collected in 2004 can be correlated to reservoir level data and used
to analyze the phreatic surface being measured within the dam. This new ability will
allow a comparison of hydraulic gradients and phreatic surface levels within the dam

from year 1o year. Sudden changes or pradual trends in either could indicate that piping
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is occurring. Completion details for the six piezometers are included in Table 4-4. Table
4-5 includes the piezometer data coliected in 2004. Figures 4-6 through 4-11 graphically
depict this data.

Piezometer water levels were measured weekly from April through August. Depths to
water from the top of each piezometer were recorded with an electric sounding tape to the
nearest one-hundredth of a foot. The measured depths were converted to elevations
{(above mean sea level) based on the known top elevation of each piezometer. At
maximum pool, these measurements were compared to and found to be lower than the
phreatic surface used in the stability analyses completed by Dames and Moore (1975).
Therefore, at least the pore pressure assumptions used in the 1975 stability analysis still

appear to be conservative.

As shown for Piezometer 3 in Figure 4-8, piezometer data collected near a piping channel
would likely result in a linear, proportional relationship between reservoir level and
piezometer level that does not vary based upon whether the reservoir is filling or
emptying. This is the type of piezometer data seen in Figure 4-11 for Piezometer 6 when
the reservoir level is above elevation 5479.5. Piezometer data tends to be more linear the
closer the piezometer is to the reservoir. However, the data collected from Piezometers 3
and 4 on the downstream face of the dam embankment show significantly different
curves depending on whether the dam is filling or emptying, giving no indication of
piping. There is a significant delay in the level registered in these two piezometers that
can best be seen once the reservoir is full. As shown in Figure 4-12, following the
reservoir first reaching the level of the spillway, the levels in Piezometers 3 and 4
continued to rise for at least a month. If piping were influencing these two piezometers
the delay should have been much less. On the other hand, the proportionate rise in these
two piezometers from rises in reservoir level is almost one-for-one, which would seem to

suggest a direct hydraulic connection to the reservoir.

4.4 CONE PENETROMETER TESTING
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As requested by the U.S. Forest Service, Asarco contracted with Montana State
University to conduct cone penetrometer testing (CPT) of the Mike Horse Tailings Dam
in August of 2004. The purpose of this CPT testing was 1o “supplement existing data”
(USFS, 2004). In addition to the CPT, geophysical testing was conducted on the dam to
determine the depth to rock and augment seigmic cone measurements taken with the CPT.

This testing was conducted by MontanaTech, the University of Montana.

4.4.1 Background

Stability analyses for Mike Horse Tailings Dam have previously been conducted by
Dames and Moore (1975). Hydrometrics has previously reviewed these analyses and
found the design assumptions for soil strength, seepage conditions, and seismic
coefficient to be conservative. Dames and Moore aiso conducted liquefaction analyses

and concluded that:

Based on this analysis, it is our opinion the tailings embankment will probably be
safe during a design earthquake of 0.10 to 0.15g with water level elevations at
5470 to 5475 feet within piezometers I and 2.

However, given the method of construction of the original embankment structure and the
lack of data describing material parameters for the soil comprising the dam, the USFS

requested that CPT be conducted in 2004 to augment the previous data.

4.4.2 2004 Testing

The CPT investigation was conducted in August 2004 by Dr. Bob Mokwa of Montana
State University. Three CPTs were completed, as shown in Figure 4-1. The two CPT
locations along the dam crest correspond to the locations of previous soil borings and
Standard Penetration Tests (SPT) conducted 1n 1975 as part of the tailings dam breach
repairs (Dames and Moore, 1975). The third CPT was intended to characterize the dam
fill beneath the upstream slope and to provide data from which a cross-section of the
dam embankment could be constructed. A fourth CPT planned for the downsiream toe

of the dam was not completed.
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The Forest Service used the CPT data to calculate the Factor of Safety against
liquefaction and to estimate embankment movement. The results of these analyses are
shown in Figure 4-13. In addition to this data, the Forest Service reported that CPT 2
detected a void in an upper loose sand layer and CPT 3 detected one in a lower loose sand
layer. Results of the 2004 CPT testing and geophysical survey, along with analyses of
the phreatic surface within the dam and implications for tailings dam stability, will be

presented in an evaluation being conducted by the U.S, Forest Service.

4.5 SEEPAGE WATER QUALITY

The water quality of seepage from the Mike Horse Tailings Dam in 2004 is described in
Section 2.0 above. A supplemental investigation of tailings dam water quality was also
conducted by Hydrometrics in 2004 and this supplemental data is included in Appendix
3.

5.0 2004 RECLLAMATION ACTIVITIES SOIL SAMPLING

51 MAY 2004 MINE WASTE AND SOIL SAMPLING IN SUPPORT OF
RECLAMATION PLANNING

In May 2004, soil samples were collected in support of the removal of mine wastes from
the Upper and Lower Mike Horse Mine Waste Areas and their amendment prior to
incorporation into the Pay Master Repository. Mine waste samples were also collected
from sludge drying bed gravels stockpiled on the upper slope of the Paymaster
Repository. Soil samples were also collected from Asarco Property in the lower Meadow
Creek drainage area and adjacent to the Paymaster Repository for evaluation as a cover
soil for reclaimed areas. Appendix 4 details the Mine Waste and Soil Sampling Effort

that was conducted in support of these activities.

5.2 UPPER MIKE HORSE CREEK DRAINAGE

Asarco conducted reclamation activities in 2004 in Upper Mike Horse Creek drainage in
accordance with the temporary standards implementation plan (Hydrometrics, 2000).
Based on the modified implementation plan schedule (extended two years in response to
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the AOC effective date), the upper Mike Horse mine waste reclamation is scheduled to
occur between 2004 and 2006. The 2004 reclamation actions included removal of two
mine waste piles from upper Mike Horse drainage and disposal in the existing Paymaster
Repository. The mine waste is believed to be the source, at least in part, of the high
metals concentrations and acidity in seepage waters that flow from the toe of the piles
during the spring season. Reclamation activities began in 2004 and will continue in
2005. The 2004 reclamation action is described in the 2004 reclamation work plan
(Hydrometrics, 2004).

Hydrometrics conducted soil sampling in conjunction with the mine waste removal
activities to help guide the mine waste excavation and removal. The reclamation
sampling followed the general procedures outlined in Section 2.2.2 of the work plan for
post-excavation confirmation sampling (Hydrometrics, 2004). Each sample consisted of
three or more grab samples collected with a decontaminated metal trowel and composited
in a plastic mixing bowl. Composited samples were placed in plastic Ziploc bags for
storage and transport to the lab. Each sample was assigned a unique sample number
(starting with UWRA for upper removal area samples and LWRA for lower area
samples), and the sample location and description recorded in the project field book and

marked on a map.

A total of 28 soil samples were collected in October and November 2004, with 12
samples collected from the upper mine waste removal area (UWRA, or waste pile 4), and
16 samples from the lower waste removal area (LWRA, or waste pile 1). Each sample
was tested for total metals concentrations (arsenic, cadmium, copper, lead and zinc) and
pH. Metals analyses were performed by Asarco at their Ruston, Washington soils lab
using X-ray fluorescence (XRF) techniques. Samples were shipped to the lab either the
day of or the day after collection, and the XRF results were made available the same day
the samples were received at the lab. As a check on the XRF accuracy, seven of the 28
soil samples weie split and submitted to an independent laboratory (STL Laboratories in
Seattle) to do analysis by wet chemistry methods (ICP-MS by EPA Method 6020). Al
pH analyses were performed by STL labs using EPA Method 9045C. A replicate of each
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soil sample was retained by Hydrometrics to allow future examination or testing, if

necessary.

The sample descriptions and analytical results are included in Table 5-1 and the
laboratory data reports are included in Appendix 5. Metals concentrations in many of the
samples remain high, indicating that additional soil removal and/or soil treatment is
necessary. Review of the wet chemistry verification results show good correlation with
the laboratory XRF results. Of the 35 metals tested by XRF and wet chemistry (seven
samples/five metals each), results for all but seven (80%) were within 20% of each other.
The greatest relative percent difference between the XRF and wet chemistry results, 37%,
occurred for zinc on sample LWRA-0411-109 (Table 5-2). In the majority of cases, the

laboratory XRF results were greater than the wet chemistry results.

The 2004 soil sampling results will be used in planning additional reclamation activities
in upper Mike Horse drainage in 2005. The post-excavation confirmation soil sampling
described in the reclamation work plan (Hydrometrics, 2004) will be conducted once the

mine waste removal is completed.
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6.0 OPERATION AND MAINTENANCE ACTIVITES
In 2004 Operation and Maintenance (O&M) activities included cleaning and unplugging
piping, and replacement and maintenance of wetland gravel beds. O&M activities were

recorded and summarized in weekly reports and are included in Appendix 7 of this

report.
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7.0 DEVIATIONS FROM WORK PLAN

Deviations from the Work Plan in 2004 have been discussed in the previous sections. In

summary Work Plan deviations included:

« The collection of Mike Horse Mine tailings pond bottom samples has been delayed

to winter 2005. Mild fall weather conditions did not result in ice cover in fall 2004,

and has delayed collection of these samples until Winter 2005, These data will be

provided as a supplement to this draft report in February 2004.

o Fall groundwater samples were not collected in October/November as expected.

These data will be collected concurrently with tailings pond sampling in January

2005 and will be submitted in February 2004 as a supplement to this draft report.

» Ihe Data Validation Report will be completed the week of January 17, and will be

forwarded as a supplement to complete Appendix 1 of this draft report.

« Macroinvertebrate sampling was performed at two locations, UBBS-1 (BRSW-12)
and UBBS-2 (BRSW-29) in the upper Blackfoot River by Hydrometrics on Qctober
23, 2004. While the fieldwork was completed according to the work plan schedule,

the processing of this data is not yet complete. It is anticipated this data will also be

submitted in February as a supplement to this draft data monitoring report.

o Operation and Maintenance Summary. The weekly reports are complete and will be

forwarded to complete Appendix 7 to this report.
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TABLE 2-1. UBMC SEASONAL SURFACE WATER MONITORING
LOCATIONS

Site Code Description

Upper Blackfoot River Drainage

BRSW-16  Blackfoot River below Meadow Cr. Bridge, approximately 3,500 feet downstream of Paymaster Cr.
BRSW-31 Blackfoot River at Meadow Creek Road bridge, downstream of first natural marsh

BRSW-12  Blackfoot River upstream of {first natural marsh, near downstream end of stream segment where

temporary standards apply.
BRSW-9 Blackfoot River at county road crossing approximately 1,400 feet upstream of Shave Creek

BRSW-29  Blackfoot River downstream of confluence of Anaconda/Beartrap Crecks

Beartrap Creek Drainage

BRSW-38  Beartrap Creek upstream of confluence with Anaconda Creek.

BRSW-23 Beartrap Creek downstream of Mike Horse Creek confluence.

BRSW-3 Seepage stream at toe of tailings dam on Beartrap Creek. Seepage will be sampled at downstream
end (BRSW-3A) and at upstream end (BRSW-3B).

Mike Horse Creek Drainage
BRSW-35 Mike Horse Creek upstream of confluence with Beartrap Creek, adjacent to tailings dam
BRSW-22  Mike Horse Creek downstream of county road crossing, within Lower Mike Horse waste piles

BRSW-4 Upper Mike Horse Creek between 300 Level adit and 200 Level adit
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TABLE 2-2 2004 MIKE HORSE TAILINGS DAM SEEPAGE MONITORING LOCATIONS

Site

Code Description

MHTDS-1 Orange/whitefyellow-stained seep above seepage culvert at base of dam (site BRSW-3)
MHTDS-2 Clear seep above MHTDS-1 on east edge of dam face

MHTDS-3 Orange/white stained sheet flow west fo MHTDS-1

MHTDS4 Clear seepage from grassy area at dam toe near Mike Horse Creek {flows directly into creek).
MHTDS-5 Representative orange/white stained seep along Mike Horse Creek bark west of MHTDS-4
MHTDS-6 Clear seep from beneath rock outcrop aiong Mike Horse Creek west of MHTDS-5.

MHTDS-7 Orangefred stained seep immediately west of pond overfiow culvert aiong Mike Horse Creek.
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Table 2-4  Summary of 2004 Surface Water Analytical Resulis for Physical Parameters, Common Censtituents and Fotal Recoverable Metals
Physical Parameters and Common Constitucnts Metals (mg/l)
DO DS S8 Water Sulfate

Date Location Site Flow (cfs) (Field) pH(Field) (mg/h (mg/)  Temp(°C) (50" AlL{TRC) As(TRC) Cd(TRC) Cu(¥RC) Fe(TRC) Pb(¥RC) Mn(TRC} Zn(TRC)
4/28/04 Mike Horse Creek Drainage BRSW-4 0.38 8.6 67 208 14 22 120 272 0.005 0.0383 0.02 0.059 2.52 6.6
4/28/04 Mike Horse Creek Drainage BRSW-22 0.51 847 645 229 10 2.1 110 1.59 0.005 0.0306 0.04 0.037 1.6 58
4/28/04 Mike Horse Creek Drainage BRSW-35 1 8.66 6.73 304 34 i.2 200 315 0.005 0.0414 269 0.448 236 10.97
4/28/04 Beartrap Creck Drainage BRSW-3B B 65 683 259 10 4.2 130 0.42 0.005 00211 0.25 0012 249 4.42
4/28/04 Beartrap Creck Drainage BRSW-3A 0.38 847 6.83 237 10 5.1 110 012 0005 0.007 0.1 0.003 1.05 2.03
4/28/04 Beartrap Creek Drainage BRSW-23 2.75 885 6.87 260 18 2.6 140 152 0.003 0.0195 104 0.146 1.59 4.
4/28/04 Beartrap Creck Drainage BRSW-38 7.06 8.8 6.98 193 10 1.8 76 0.53 0.005 0.0113 (.43 0.049 1.39 295
4/28/04 Upper Blackloot River Drainage BRSW-29 11.32 8.81 6.79 131 10 16 37 G.19 0.6035 0.0037 0.16 0.017 0.37 0.99
4/28/04 Upper Blackfoot River Drainage BRSW.-9 9.43 589 6.88 156 10 0.1 53 0.54 0.003 0.0061 0.5t 0.043 0.63 1.55
4/28/04 Upper Blackfoot River Drainape BRSW-12 24.69 8.34 6.8 113 10 0.4 37 0.26 0.605 0.0033 0.22 0.016 0.3 0.92
4/28/04 Upper Blackf{oot River Drainage BRSW-11 58.13 8.75 6.15 104 10 2.2 33 6.17 0.005 0.0015 041 0.003 0.07 0.5
4/28/04 Upper Black{oot River Drainage BRSW-16 36.56 15.48 5.78 117 10 1.9 43 0.17 0.005 6.0014 0.38 0.003 0.07 0.56
5/26/04 Mike Horse Creek Drainage BRSW-4 084 10.93 7.85 140 10 59 38 057 0.005 00157 0.389 6.01 0021 0.89 238
5£26/04 Mike Horse Creek Drainage BRSW.22 1.23 10.57 7.62 202 10 7.1 87 0.41 0.005 0.0197 0.265 003 0.036 0.75 16
5/26/04 Mike Horse Creek Drainage BRSW-35 667 1089 7.83 157 10 13 44 028 0.003 0.009 009 6.13 0035 0.68 1.86
5/26/04 Beartrap Creck Drainage BRSW-3B 10.0! 7.58 223 10 8.2 95 034 0.005 4.0127 0.066 0.13 0.069 2,22 211
5/26/04 Beartrap Creck Drainage BREW-3A 0.65 875 7.64 232 10 82 109 .14 0.005 0.0087 0.033 0.15 0004 1.23 1.72
5/26/04 Beartrap Creek Drainage BRSW-23 7.85 10.08 7.8 163 10 7 57 027 0.005 0.0074 0.069 0.18 0.026 0.7 1.34
5/26/04 Beartrap Creek Drainage BRSW-38 10.07 101 7.68 186 10 1.2 75 (.27 0.005 0.0089 0.064 0.29 0.027 1.07 1.66
5/26/04 Upper Blackfoot River Drainage BRSEW-29 2901 1038 7.79 116 10 39 23 0035 0.005 0.0029 0.019 0.09 0.009 0.31 0.59
5/26/04 Upper Blackfoot River Drainage BRSW.G 28.92 1033 71.76 137 10 6.3 37 0.07 0.603 0.0044 0.031 0.16 0.017 0.51 1
5/26/04 Upper Blackfoot River Drainage BRSW-12 5861 10,55 793 116 10 6.1 32 06 0.005 0.0043 0.035 0.27 0.018 0.49 0.89
5/26/04 Upper Blackfoot River Drainage BRSW-31 71.48 1025 7.48 132 1 59 32 0.08 0.605 0.002 0018 0.48 0.007 0.1 6.59
5/26/04 Upper Black foot River Drainage BRSW-186 77.38 10.21 7.03 120 10 6.1 N 6.19 0.003 3.0015 0.02 0.69 0.009 0.3 0.55
6/14/04 Mike Horse Creek Drainage BRSW-4 0.36 7.92 7.18 141 16 1.7 38 0.6 0.005 0.016 0.01 0.023 0.77 2,18
6/14/04 Mike Horse Creek Drainage BRSW-22 0.39 8.65 6.66 182 10 113 52 0.45 0.605 0.014 0.0 0.018 202
6/14/04 Mike Horse Creek Drainage BRSW-35 1.85 851 7.26 131 10 10.6 34 02 0.005 0.0661 0.03 0.038 0.32 107
6/14/04 Beartrap Creck Prainage BRSW-3B 83 6.99 193 10 114 81 017 0.005 0.0095 01 0.0t1 1.31 [.42
6/14/04 Beartrap Creck Drainape BREW-3A 0.34 7.59 69 179 10 105 69 0.08 0.005 0.0065 0.04 0.004 0.95 124
6/14/04 Beartrap Creek Drainage BRSEW-23 372 8.56 713 150 10 98 47 0.16 0.005 0.0044 0.21 0.03 0.6 0.76
6/14/04 Beartrap Creek Drainage BRSW-38 6.25 8.33 7.08 143 10 88 40 0.08 0.005 0.0045 0.07 0014 0.6 092
6/14/04 Upper Black{oot River Drainage BRSW-29 932 8.13 7.09 122 10 79 30 0.05 (0.005 ¢.0027 0.05 (0.009 0.36 0.58
6/14/04 Upper Blackfoot River Drainage BRSW-9 9.13 822 728 140 10 7.6 42 0.05 0.005 0.0031} 0.04 0 009 0.38 0.76
6/14/04 Upper Blackfoot River Drainage BRSW-12 1537 8.09 6.73 123 10 7.6 39 0407 0.005 0.0033 0.04 0.006 0.31 D3
6/14/04 Upper Black{oot River Drainage BRSW-31 20,49 7.91 6.78 121 i0 72 38 0.07 0.005 0.0016 017 0.603 0.08 0.5]
6/14/04 Upper Biackfoot River Drainage BRSW-16 23.87 8.15 6.41 120 10 7.5 39 0.05 0.005 0.0013 0.11 0.003 0.04 0.39
10/12/04 Mike Horse Creek Drainage BREW-4 0.04 587 676 196 10 7 87 0.51 (.005 0.0291 0.01 0.061 1.28 468
10/12/04 Mike Morse Creck Drainage BRSW.22 0.04 5.49 7.01 316 10 6.9 81 6.05 0.005 0.0136 0.0 0011 6.19 32
10/12/04 Mike Horse Creck Drainage BRSW-35 0.04 603 717 338 10 99 168 0.05 6.005 0.015 .0t 0.024 029 3.46
1O/12/04 Beartrap Creek Drainage BRSW-3B 0.1 428 6.8 110 10 10.2 41 0.05 0.005 1E-04 o 0.003 0.01 002
10/12/04 Beartrap Creek DPrainage BRSW-3A 0.11 4.94 6.87 127 10 103 27 (.05 0.005 0.0002 0.02 0.003 006 0.4
10/12/04 Beartrap Creek Drainage BREW-23 0.22 6.51 7.067 184 10 10.1 57 0.05 (.005 6.0619 0.06 0.004 0.52 0.53
16/12/04 Beartrap Creek Dirainage BRSW-38 0.69 5.59 6.98 191 16 8.6 64 0.05 0.005 0.0046 0.1 0.004 0.88 119
10/12/04 Upper Blackfoot River Drainage BRSW-29 .89 552 6.96 163 10 g 46 0.05 0.005 0.0032 0.07 6.003 0.57 0.86
10/12/04 Upper Black{oot River Drainage BREW-9 1.08 6.22 7.36 278 16 10.5 105 0.05 0.005 .0637 005 0003 0.44 228
10/12/04 Upper Blackfoot River Drainage BRSW-12 2.59 509 672 230 10 74 84 G.05 0.005 (.0033 0.03 0.003 6.26 1.59
10/12/04 Upper Blackfoot River Dralnage BRSW-31 157 312 646 183 10 57 77 014 0.005 0.0014 047 6.003 0.26 0.66
10/12/04 Upper Blackfoot River Drainage BRSW-16 13 4.54 629 181 10 56 74 005 0.005 0.0009 0.12 0.063 0.06 044
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Table 2-5. 2004 Surface Water and Seepage Station Flow Measurements

Discharge (cfs)
Site April May June QOctober
BRSW 16 36.56 77.38 23.87 2.30
BRSW 31 58.13 71.48 20.49 2.57
BRSW 12 24.69 58.61 16.37 2.59
BRSW 8 9.43 28.92 9.13 1.08
BRSW 28 11.32 29.01 9.32 0.89
BRSW 38 7.06 10.07 6.25 0.69
BRSW 23 2.75 7.85 3,72 0.22
BRSW 3A 0.38 0.65 0.34 0.11
BRSW-3B NA NA NA 0.11
BRSW 35 1.10 6.67 1.85 0.04
BRSW 22 0.51 1.23 0.39 0.04
BRSW 4 0.38 0.84 0.36 0.04

Note:BRSW-3B and BRSW 4 estimated using volumetric method

Discharge (cfs)

4/28/04 5/26/04 6/14/04 10/12/04

Q {cfs)
MHTDS-1 0.045 NA 0.010 Dry
MHTDS-2 0.096 NA 0.108 Dry
MHTDS-3 0.005 NA 0.015 Dry
MHTDS-4 0.193 NA 0.163 Dry
MHTDS-5 0.002 NA 0.089 Dry
MHTDS-6 NA NA 0.007 Dry
MHTDS-7 NA NA NA Dry
MHTDS-7A NA NA NA Diry
Total 0.62 0.39 0.00
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