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FOREST ROSE MINE AND MILL COMPLEX
Draft Site Investigation

DRAFT SITE INVESTIGATION

Forest Rose Mine and Mill Complex

Beaverhead-Deerlodge National Forest

1.0 INTRODUCTION

MCS Environmental Inc. (MCS) has prepared this Site Investigation Report for the US Department
of Agriculture, Forest Service, Region 1 (USFS) under terms and conditions of Contract No. 53-343-
0-0009. This report documents the completed site investigation at the Forest Rose Mine and Mill
Complex, located east of Hall, Montana. The site investigation focused on tailings impoundments
and associated waste rock dump areas. Tailings at the site were slurried into a series of three
impoundments in the Dunkelberg valley. Previous investigations at the site indicate that tailings
contain elevated metals concentrations, particularly lead. Surface water did not appear to be
degraded by the site. A flood event in 1992 caused a failure at the lowest impoundment, releasing
tailings into surface water below the site. The stability of the tailings impoundments has not yet
been investigated. The purpose of this investigation is to document the chemical characteristics of
the tailings and waste rock, and to evaluate the stability of the tailings impoundments. The mine and
mill site are located on private land and lands administered by the Beaverhead-Deerlodge National
Forest. The field investigation activities were completed during the summer and fall of 2003 by
MCS.

This report has been prepared for the USFS in accordance with Contract No. 53-0343-0-009, Task
Order No. HNF-MCS-03-04.
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FOREST ROSE MINE AND MILL COMPLEX
Draft Site Investigation

2.0 BACKGROUND

The Forest Rose Mine and Mill Complex is located within the historic Dunkleberg Mining District.
Milling operations at the Forest Rose Mine have filled a portion of the Dunkleberg Creek Drainage
with tailings and waste rock. The district is located in the northwest region of the Flint Creek Range
about 50 miles northwest of Butte, Montana (Figure 2.1). The mines and prospects encompass an
area of approximately 2 miles wide and 5 miles long (Pardee 1917).

21 SITE LOCATION

The Forest Rose Mine is located in Granite County within the Beaverhead-Deerlodge National
Forest. The site is accessible from Interstate 90 approximately 8 miles east of Drummond at Exit
162 (Jens Exit), then traveling south-southwest approximately 11 miles on Dunkleberg Creek Road
(FDR 707) (Figure 2.1). The Forest Rose Mine and Mill Complex is located on the east side of FDR
707. The legal description of the site is Section 22, Township 9N, Range 21W, Principle Meridian
Montana.

2.2 SITE HISTORY

Lode mining began in the 1880s and several claims, including the Forest Rose, were staked in 1884.
Approximately $200,000 in silver and lead was produced by 1916, about half originating from the
Forest Rose claim. For this reason, many of the district’s environmental problems stem from
activities associated with the Forest Rose Mine. Other mines within the Dunkleberg District include
the Hatta, Jackson, Monarch or Old Tanglefoot, Pearl or Happy New Year, Summit, Sunset, and
Wasa. The Forest Rose, Wasa, and Jackson were the district’s primary producers (MDEQ 2002).

The Forest Rose Mine is positioned west of Dunkleberg Creek on a steep slope at an elevation of
approximately 5,500 feet (MDEQ 2002). In 1916, J.T. Pardee conducted a reconnaissance of the
area. He observed large waste rock dumps indicating that extensive underground development had
taken place, but only the surface workings were accessible for examination. At this time, the surface
vein was about one foot in width and was composed of quartz, limonite, and some galena and pyrite.
The dumps contained significant amounts of iron-stained quartz (Pardee 1917).

The mine was prepared for reopening in 1917. Production continued at the Forest Rose nearly
nonstop from 1918 to 1927. Operations reopened again at the Forest Rose and Wasa Mines during
World War II with a 100-ton concentrator being built in 1941. Associated mill works were
constructed to process ore produced mainly from Forest Rose and Wasa mines. The ore was crushed
using a combination of a jaw crusher and ball mill. The crushed ore was conditioned for lead
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FOREST ROSE MINE AND MILL COMPLEX
Draft Site Investigation

flotation and transferred to a bank of eight cells for concentration. The ore was then re-conditioned
for zinc concentration (Popoff 1953; cited in Madison et al. 1998). Combined, both mines produced
about 113,000 tons of ore, nearly equal to the whole district’s production (MDEQ 2002).

2.3 SITE DESCRIPTION

The Forest Rose Mine and Mill Complex is located 5.8 miles southwest of Jens, Montana (Figure
2.1). A topographic map of the site is shown on Figure 2.2 and a site aerial photo is shown on
Figure 2.3. The mine and mill workings are located on private property on the hillside west of
Dunkleberg Creek (Figures 2.2 and 2.4). The mill processed ore from the Forest Rose and other
mines in the area. Tailings from the mill were slurried into a series of three tailings impoundments
within the Dunkleberg Creek drainage. Waste rock, produced from mine workings, was placed into
drainage adjacent to and above the mill works.

The impacted area associated directly with the Forest Rose Mine site is approximately 1200 feet
long and 515 feet wide at its greatest breadth and encompasses an area of approximately 4.2 acres
(Figure 2.4). The total elevation relief from top to bottom of the site is approximately 180 feet. The
lowest impoundments (T1 Area) is located on lands administered by the Beaverhead-Deerlodge
National Forest. The upper impoundments (T2 and T3 Areas), mine and mill site, and waste rock
dump are located on private land. The T1 Area represents the lowest tailings impoundment, T2 Area
the middle, and T3 Area forming the uppermost impoundment. The T3 Area is located adjacent to
the north of the mill works referred to in this site investigation as the mill works building area.

The waste rock area is located south and adjacent to the T3 impoundment (Figure 2.4). A waste rock
dump is located at the south end of this area. The dump consists of two lobes, one that extends up
the valley and a second lobe that extends to the east forming a dam across Dunkleberg Creek. A
collapsed adit is located near the southwest corner of the dump. An area of red/orange waste rock is
located approximately 15 feet west of the mill works building area.

2.4 T1 AREA IMPOUNDMENT DAM FAILURE

A failure of the T1 tailings impoundment occurred in 1992 releasing water and tailings as a
suspended sediment load downstream and onto the floodplain adjacent to and below the
impoundment. The remnant failure surface and down-gradient slide mass are located near the center
of the T1 impoundment dam (Figures 2.4 and 2.5). The failure surface covers and area of
approximately 3600 square feet and is approximately 60 feet in wide and 5 to 10-feet in deep. The
remnant slide mass covers an area of approximately 6,402 square feet and is approximately 95 feet
long and 72 feet wide. Mr. Bob Wintergerst, of the USFS Region 1, stated that the failure ultimately
occurred as the result of a failed decant tower located on the east end of the lower impoundment
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FOREST ROSE MINE AND MILL COMPLEX
Draft Site Investigation

(Figure 2.5). The tower previously drained the lower impoundment into Dunkleberg Creek. It is ‘
hypothesized that when the decant tower failed and no longer drained the area, the lower ‘ |
impoundment was overtopped and/or became saturated causing the impoundment structure to fail. |
Mr. Wintergerst also stated that it is likely that the impoundment failed along the tailings and

Blackleaf Shale interface on which the T1 impoundment dam was constructed. The Blackleaf Shale

in the area is highly fractured and unstable. An emergency drainage and collection system was

created in 1992 by the USFS on the west end of the T1 Area (Figure 2.5) to decrease the risk of

additional failure until a permanent corrective action could be established. This system is still

functioning to date.

2.5 PREVIOUS INVESTIGATIONS

The Montana Bureau of Mines and Geology investigated abandoned mine sites in the Deerlodge
National Forest (Madison et al. 1998). The Forest Rose Mine was included in this investigation.
Surface water at the site was sampled at three locations. Mercury concentrations exceeded the
chronic aquatic life standard in two of the samples. No other metals exceeded water quality
standards in the samples.

2.6 GEOLOGY |
The Forest Rose Mine is located within heavily folded and intruded Cretaceous rocks in the '
northeast quarter of the Sapphire tectonic block. Gabbroic and dioritic sills, up to 1000 or more feet

in thickness, outcrop within a half-mile of the Forest Rose. These sills are intruded at a higher

stratigraphic level than the Forest Rose and predate the local folding. The Forest Rose Mine is

located near the axial plane on the west limb of a northeast trending, northward plunging anticline

near a local marker bed of Lower Cretaceous Kootenai formation gastropod bearing limestone

(Pardee 1917). Mineralization of the limestone produces ore that consists mainly of galena,

sphalerite, pyrite, quartz, and calcite. Ore deposits are quartz veins which cross-cut the rocks. These

veins are generally thin but can be up to four feet thick. The primary ore mineral is silver-bearing

galena. The ores shipped from the Dunkleberg Mining District yielded 40 % lead and 40 ounces of

silver per ton (Pardee 1917).

2.7 HYDRGEOLOGY

Dunkleberg Creek is a perennial stream that flows north from its origins approximately one mile to

the south of the site. The Dunkleberg watershed obtains a maximum elevation of approximately

6,800 feet and a minimum elevation of approximately 4,080 feet. Dunkleberg creek empties into the

Clark Fork River approximately 13 miles northeast of the site. The slope of the drainage is .
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FOREST ROSE MINE AND MILL COMPLEX
Draft Site Investigation

approximately 13% within the mine area. The creek flows through a narrow V-shaped valley.
Recurrence flood interval flows were calculated for the Dunkleberg Creek drainage using a formula
developed by the USGS (Omang 1992) for ungauged streams in Montana. The watershed area used
for calculations encompassed the drainage above the lower end of the site. Flood magnitude
estimated at specified recurrence intervals are shown below (Table 2.1). Flood recurrence interval
calculations for Dunkleberg Creek are based on an area of 0.649 square miles and an annual
precipitation of 20 inches.

Table 2.1 Dunkleberg Creek Flood Recurrence Intervals

Recurrence Interval (years) Flood Magnitude (cfs)
Q2 2.43
Qs 4.80
Q1o 6.76
Qzs 9.19
Qso 11.38
Q00 13.35
Qso0 18.57
Drainage area, in square miles = 0.649
Annual Precipitation, in inches 20
West Region

Formula generated using USGS Water Investigations Report 92-4048, Table 2.

2.7.1 Mine and Mill Site Hydrogeologic Summary

At the time of the site investigation (August 2003) the surface flow of Dunkleberg Creek
disappeared into the subsurface approximately 250 feet above the southern extent of the waste rock
dump (Figure 2.4). The flow of the stream at this location was estimated at 3-8 gallons per minute
(gpm). Flow estimates were noted on August 8, 2003. Surface water flows onto and through the
waste rock dump and tailings impoundment via several entry and discharge locations. A small seep
is located adjacent to the collapsed adit (Figure 2.4). The discharge from this seep was estimated at
0.5to 1 gpm. The seep disappears into the subsurface (waste rock) approximately 10 feet from the
adit opening. A second groundwater source discharges to the ground surface via two small square
wooden discharge pipes near the northeast corner of the mill works building area. The source of the
groundwater is unknown. The southern pipe produced a water flow of approximately 2 to 4 gpm.
The northern pipe discharged water at approximately 0.25 to 1.0 gpm. The water discharging from
these two pipes flow down slope onto the T3 Area where it seeps into the tailings.

February 13, 2004 15 MCS ENVIRONMENTAL




FOREST ROSE MINE AND MILL COMPLEX
Draft Site Investigation

Groundwater discharges at a rate of approximately 3 to 8 gpm from the base of the head cut of the |
main incised channel located in the T3 Area (Figure 2.4). The water flows through the length of the

incised channel, and across the T2 Area then enters the T2 Area pond water. Surface water flow to ‘
the pond was not observed during late September/early October site visits. The pond water drains

into a decant tower located adjacent to the west central edge of the T2 Area. This water flows via an
underground pipe to the toe of the T2 impoundment dam where it discharges onto the T1 Area

surface (Figures 2.4 and 2.5). Surface water discharges to the T1 Area at a rate of approximately 1

to 2 gpm. Water flowing to the T1 Area is collected and flows in an excavated ditch along the toe of

the T2 impoundment dam then into a pond (Figures 2.4 and 2.5). The pond collects water from both

the excavated ditch and from a spring located adjacent to the southwest of pond. The USFS

excavated the ditch and pond after the 1992 T1 impoundment dam failure. The T1 Area pond water

is decanted via black plastic sewer drainpipe located on the north end of the pond. The water is

piped beneath the west side of the T1 impoundment dam and discharges at the toe of the T1

impoundment dam. Water discharges from the sewer pipe at a rate of 15 to 30 gpm. This water

combines with springs and seeps discharging from within and below the T1 Area failure surface to

form Dunkleberg Creek. The flow of Dunkleberg Creek at this location was estimated to be 30 to 50

gpm.

Observations of the surface water noted during site visits conducted from May of 2003 through
November of 2003 indicate a gradual decrease in surface water flow over the impoundment area. \
Significant surface water flow was not observed in October and November of 2003 site visits. .

2.8 SITE VEGETATION

The Forest Rose Mine site is located north-south oriented valley. The site has a high potential for
rich vegetative growth. There are three primary habitat types found on the different aspects of the
site. The east side of the valley is classified as a lodgepole pine / grouse whortleberry (Pinus
contorta / Vaccinium scoparium) community type (Pfister et al. 1977). The west side of the valley is
open, drier, and significantly warmer than the east slope and valley bottom. Ponderosa pine and
Douglas-fir co-dominate the dryer parts of the valley. The site is classified as a Douglas-fir /
snowberry (Pseudotsuga menziesii / Symphoricarpos alba) habitat type (Pfister et.al. 1977). The
valley bottom is classified as a Douglas-fir / blue huckleberry (Pseudotsuga menziesii / Vaccinium
globulare), blue huckleberry phase, habitat type (Pfister et al. 1977).

Multiple entry logging has taken place on the west side of the valley and both the east and the west
slopes have been roaded for mining and logging access. The natural forest habitat has been
disturbed within the mine, waste rock, and tailings impoundment areas. Lack of nutrients and
possible phytotoxic concentrations of metals within the tailings and waste rock likely limit primary
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succession. Grasses and clover, possibly from a stabilization seeding, occur along the primary forest
service access road.

29 CLIMATE

Climate conditions within the Dunkleberg Creek drainage are influenced by continental climate
regimes. The local area is relatively dry and typically experiences very warm summers and cold
winters. Drummond Aviation, Montana is the nearest climate center to the Forest Rose site. During
the summer, day temperatures at the Drummond locale usually range from 70 to 80° F, often
extending beyond 90°. July is typically the warmest month with a mean maximum temperature of
83.9° and a mean minimum temperature of 44.9° F. During the winter, temperatures below freezing
occur frequently and temperatures well below 0° are common. January and December are the
coldest months having mean maximum temperatures of 31.6° (Jan.) and 31.3° F (Dec.). Mean
minimum temperatures for January and December are 21.8° and 21.7° F respectively. Precipitation
has ranged from 7.15 to 22.22 inches annually with an average of 12.82 inches. May and June are
the wettest months, with average precipitation levels of 1.75 and 1.97 inches, respectively (WRCC
2001). Precipitation at the Forest Rose Mine is expected to be higher than at Drummond. The first
snowfall usually occurs in late October or early November. However, these storms are generally
followed by several weeks of fair weather. By December, the area is normally blanketed with snow.
Heavy snows are frequent in the winter, as are periods of melting and freezing. Spring thaw
generally occurs in April or May.
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3.0 FIELD ACTIVITIES

3.1 SAMPLING METHODS

The investigation consisted of four parts: (1) collecting geotechnical soil samples sufficient to
determine the stability of the impoundments at the site; (2) soil sampling to determine the chemical
characteristics of tailings and waste rock at the site, as well as the lateral and vertical extent of
contamination; (3) surface water and ground water sampling to determine how the solid waste
impacts local water resources; and (4) surveying the site for tailing volumes calculations.

All water and soil samples were identified with an area designation (below), sample number, depth,
and material sampled (below). Depth is depth below the ground surface (bgs). For example T1-01-

3-T was collected from the T1 Area, sample number 01, at 3 feet bgs, and the material sampled was
tailings.

Area designations are as follows:

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

Material sampled:
¢
¢
¢
¢
¢
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AD - Sample Collected from Wooden Pipes

B1 or PZ1 - Sample Collected from Boring 1 or Piezometer 1
B2 or PZ2 - Sample Collected from Boring 2 or Piezometer 2
B3 or PZ3 - Sample Collected from Boring 3 or Piezometer 3
B4 or PZ4 - Sample Collected from Boring 4 or Piezometer 4
DT — Sample Collected near T1 Area Decant Tower

DTD — Sample Collected from T2 Area Decant Discharge

T1 - Sample Collected from the T1 Area

T2 - Sample Collected from the T2 Area

T3 - Sample Collected from the T3 Area

TS - Sample Collected from Tailings Seep

SP - Sample Collected from Potential Spring

STR — Sample Collected from Dunkleberg Creek

WRD - Sample Colleted from the Waste Rock Dump Area

T - Tailings

S — Native Soil

WR - Waste rock
GW - Groundwater
SW - Surface Water
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3.1.1 Geotechnical Borings

Four soil borings were advanced into the native ground surface below the tailings-native soil contact
zone. Soil borings were located at the crest (B1) of the T1 Area impoundment, north of the toe (B2)
and at the crest (B3) of the T2 Area impoundment, and north of the toe (B4) of the T3 Area
impoundment (Figure 2.4). The borings were excavated using a mobile B-50 geotechnical rubber
track mounted drill rig by advancing hollow stem auger bits in 5-foot flights (Photo 1). A 2-inch
outside diameter (OD) split spoon was advanced using a 50 Ib hammer at specified intervals within
each boring. An on-site geologist logged the cuttings and split spoon soil samples. Blow counts and
soil samples were collected for laboratory analysis.

3.1.2 Stability Evaluation

Stability of the tailings was evaluated by geotechnical borings. Ruen Drilling advanced the borings
using a Mobile B-50 hollow stem auger drill rig. Borings penetrated native ground surface below
the tailings. Standard Penetration Tests were used to gage relative density and to collect samples
used to determine material types and strata according to the Unified Classification System and to
observe evidence of groundwater. Information obtained during drilling was used to prepare boring
logs. Pertinent information on boring logs includes soil strata depths and thickness, Unified
Classification System symbol and description, Standard Penetration Test results, observed water
level, and total depth of boring. Data collected from soil borings were compiled into the
Geotechnical report included in Appendix C.

313 Soil Sampling

Composite soil sampling was conducted from each tailings area and from the waste rock dump.
MCS used the United States Geologic Survey Method for determining the average concentration of
mine waste (Smith et al. 2000). The USGS method for mine waste sampling requires composite
samples consisting of 30 individual samples be collected from the sample site. Individual samples
were collected from approximately twelve to eighteen inches below ground surface (bgs). The
method calls for the sample to be screened using a 2 mm sieve, discarding the >2 mm fraction. A
total of four composite samples were completed for the Site: T1 Area sample T1-04-1.2-T; T2 Area
samples T2-05-1.5-T and T2-05-1.5-T; T3 Area sample T3-10-1.5-T; and waste rock dump (WRD)
sample WRD1-16-1-WR. Approximate tailings and waste rock composite sampling locations are
illustrated in Figures 2.5, 3.1, and 3.2.

Sediment samples were collected above and below at the Forest Rose Mine site. Sample STR-02-

0.1-S was collected below the slumped area of the T1 impoundment dam approximately 200 feet
downstream from the T1 Area decant discharge point (Figure 2.5). The second stream sediment
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sample STR-15-0.1-S was collected approximately 300 feet above the uppermost extent of waste
rock (Figure 2.2).

Six tailings grab samples and two native soil samples were selected for laboratory analysis from soil
borings B1 and B3 (Figure 2.4). Soil grab samples collected from the B1 boring in the T1 Area are
as follows: tailings sample B1-17-10-T at 10 feet bgs; tailings sample B1-18-20-T at 20 feet bgs; and
from approximately 2.0 feet below the tailings in native soil (B1-19-30-S) at 30 feet bgs. Soil grab
samples collected from the B3 boring in the T3 Area are as follows: tailings sample B3-22-10-T at
10 feet bgs; tailings sample B3-23-20-T at 20 feet bgs; tailings sample B3-24-40-T at 40 feet bgs;
tailing sample B3-29-49-T from the base of the tailings at 49 feet bgs; and from approximately 0.5
feet below the tailings in native soil (B3-25-50.5-S) at 50.5 feet bgs.

3.1.4 Surface Water Sampling

Eight surface water samples were collected for laboratory analysis using a peristaltic pump. Surface
water samples from Dunkleberg Creek were collected above the waste rock area (STR-13-0-SW)
and below the T1 Area (STR-01-0-SW) (Figures 2.2 and 2.5). Sample STR-11-0-SW was
collected near the head cut of the main incised channel within the T3 Area (Figure 3.2). Sample DT-
08-0-SW was collected from the ponded area adjacent to the decant tower installed by the USFS on
the western edge of the T1 Area (Figure 2.5). The DTD-09-0-SW sample was collected from the
discharge of the historic decant system at the toe of the T2 impoundment (Figure 3.1).

Seeps, spring, and wood pipe discharge water samples were collected by MCS during the site
investigation. These samples are as follows: SP-03-0-SW was collected from a spring or seep at the
base of the T1 Area on the slope east of Dunkleberg Creek; TS-07-0-SW was collected from water
seeping out the base of the slump on the toe of the T1 Area; and a wood pipe discharge (AD-12-0-
SW) was sampled below the mill workings to the west of the T3 Area (Figures 2.5 and 3.2).

All surface water samples were analyzed for total arsenic, cadmium, copper, lead, mercury, and zinc.
Stream water samples STR-01-0-SW and STR-13-0-SW were analyzed for dissolved arsenic
cadmium, copper, lead, mercury, and zinc. All surface water samples except TS-07-0-SW were
analyzed for dissolved arsenic. The laboratory analyzed all surface water samples for pH, calcium,
chloride, hardness, magnesium, and sulfate. The following field parameters were measured in the
field using a YSI model 556 multi-parameter system coupled with a flow through cell: temperature,
PH, specific conductance (SC), conductivity, and dissolved oxygen (DO). Field alkalinity was
measured in all surface water samples except TS-07-0-SW. Field alkalinity was titrated immediately
in the field using a Hach kit.
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215 Groundwater Sampling

Four temporary piezometers (PZ-1, PZ-2, PZ-3, and PZ-4) were installed in the soil borings (Figure
2.4). Groundwater within the four piezometers was measured for water table elevation using an
electronic tape and sampled using clean disposable bailers. Water samples from PZ-1, PZ-2, and
PZ-3 were analyzed at the laboratory for alkalinity, pH, hardness, total metals, and dissolved metals.
Total metals analysis including arsenic, cadmium, copper, lead, and zinc were completed for all four
groundwater samples. The monitoring well PZ-4 produced a limited amount of water (~500 mL)
and therefore could only be analyzed for total metals. As a result of several cyanide barrels located
within the T3 Area, groundwater sample (PZ-1) was analyzed for total cyanide. No groundwater
field parameters were measured during groundwater sampling efforts due to below freezing air
temperatures at the time of collection.

3.1.6 Site Survey, Tailings and Volume Calculations

MCS staff completed an engineering survey of the site using a LycaTM (Model TCR303) total
station. Surveying focused on the waste rock and tailings impoundment areas. Existing USFS
boundaries markers were also surveyed to estimate property boundaries. Approximately 1,000 feet
of creek bottom was surveyed including adequate surrounding undisturbed topography adjacent to
the mine site. Topographic contours and detailed site maps were generated using Autodesk® Land
Desktop 3 and Autodesk® Civil Design 3.

The horizontal extent of tailings and waste rock located in the base and sides of the valley were field
verified and surveyed. The vertical extent of tailings and waste rock within the drainage were
estimated using projections of existing valley and stream slopes/elevations and soil boring data.
Volumes were calculated by comparing the existing topographic surface to the calculated pre-
tailings/waste rock topography of the drainage and slopes using Autodesk® Civil Design 3.

3.2 ANALYTICAL METHODS

Tailings and waste rock soil samples were analyzed for arsenic, cadmium, copper, lead, mercury,
and zinc. Analysis was according to EPA Method 200.7/6010B. Samples were digested using EPA
Method 3050. Selected samples used the synthetic precipitation leaching procedure (SPLP)
digestion (EPA Method 1312) with analysis for the same metals. Acid base accounting (ABA) was
also completed on four selected samples using the LECO furnace method with titration. Total
mercury was analyzed according to EPA Method 245.1/7470, 7471.

Surface and groundwater samples were analyzed for arsenic, cadmium, copper, lead, zinc, calcium,

and magnesium according to EPA Method 200.7/6010B; pH according to EPA Method 150.1;
hardness according to EPA Method 2340B; and alkalinity according to EPA Method 2320B.
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Chloride and sulfate were analyzed according to EPA Method 300.0. Total mercury was analyzed

according to EPA Method 245.1/7470, 7471. Total cyanide in water was analyzed colormetrically
according to EPA Method 335.2/335.4.
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4.0 RESULTS

MCS conducted field work at Forest Rose Mine Mill Complex to characterize the tailings and waste
rock chemistry and determine the stability of the T1 and T2 impoundments. MCS also characterized
the chemistry of the surface and groundwater system above, within and below the impacted areas.
Field work, including surveying was completed at the site between July 1, 2003 and November 5,
2003. Data Evaluation Reports are included Appendix B.

4.1 TAILINGS CHARACTERISTICS
4.11 T1 Area

The T1 impoundment is located at the northern edge of the site mostly on lands administered by the
Beaverhead-Deerlodge National Forest (Figure 2.5). The surface area of the impoundment is
approximately one acre. The impoundment surface is not vegetated and contained small areas of
ponded water (Photo 2). During drilling attempts near the base of the T2 impoundment, the weight
of the drill rig liquefied tailings adjacent to rig. The surface color of the tailings in the T1 Area 18
orange to red-orange. Surface tailings are dense, moist, poorly graded sand with a few % to 3 inch
angular rock clasts and iron cementing. The T1 area tailings turned gray in color at approximately
two feet bgs. According to boring and test pit observations, tailings at and below approximately two
feet bgs were loose to very loose, wet, gray, sandy silt or silty sand. The T1 impoundment dam face,
excluding the failure surface, is vegetated with mostly pole and sapling sized spruce and lodge pole
pine with grass and moss groundcover. It is likely that the tailings dam is comprised of tailings and
reinforced with locally derived materials (Photo 3). The area of the tailings dam failure is readily
visible. The remnant failure surface is not vegetated. The residual slide mass north of the failure
surface is vegetated with grasses, shrubs, pines and spruce trees.

MCS collected a total five soil samples from the T1 Area surface and subsurface for laboratory
analysis (Figure 2.5).

4.1.1.1  Surface Sample
T1-04-1.2-T

The surface composite soil sample T1-04-1.2-T consisted of 30 sub-samples collected from 1 to 1.5
feet bgs. The soil sub-samples consisted of slightly dense, moist, orange to orange-brown, silty
sand. Two of the 30 sub-samples consisted of a slightly dense, moist, gray, sand. The T1-04-1.2-T
composite sample analytical results are as follows: 295 mg/kg arsenic, 19.6 mg/kg cadmium, 304
mg/kg copper, 365 mg/kg lead, 2,390 mg/kg zinc, and 0.176 mg/kg mercury (Table 4.1). ABA for
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Table 4.1  Soil Sample Total Metals Analytical Results

Sample ID Arsenic | Cadmium l Copper ’ Lead { Zinc | Mercury ‘
All results in mg/kg

Near Surface Tailings Composite Soil Samples

T1-04-1.2-T 295 19.6 304 365 2,390 0.176
T2-05-1.5-T 302 3.47 204 633 940 NA

T2-06-1.5-T 311 43.8 412 5,870 4,440 NA

T3-10-1.5-T 539 63.1 584 5,830 5,950 0.200
Average 362 32.49 376 3,175 3,430 0.188
Minimum 295 3.47 204 365 940 0.176
Maximum 539 63.1 584 5,870 5,950 0.200

Subsurface Tailings and Soil Grab Samples from Borings

B1-17-10-T 139 65.8 639 506 7,030 NA
B1-18-20-T 231 40.5 664 4,790 4,140 NA
B1-19-30-S 38.1 6.58 99.4 353 1,110 NA
B3-22-10-T 540 70.4 573 853 7,930 NA
B3-23-20-T 266 36.2 391 2,300 4,460 NA
B3-24-40-T 367 50.9 449 3,780 5,420 NA
B3-25-50.5-S 44.0 8.49 333 700 1,030 NA
B3-29-49-T 243 32.3 428 6,000 3,320 NA
Average 204 46 577 3,253 3,320 | -
Minimum 38.1 6.58 99.4 353 1,030 | -
Maximum 540 70.4 664 6,000 7,930 et

Waste Rock Dump Composite Soil Sample
WRD1-16-1-WR | 43 | 515 [ 366 [5630] 5710 | 149

Stream Sediment Soil Samples
SRT-02-0.1-S 13.8 5.73 63.9 299 563 NA
STR-15-0.1-S 33.0 11.2 38.8 201 2,170 <0.0333

Proposed Cleanup Guidelines
Soil Ingestion Levels Maximum Use* 370 2,079 63,616 | 2,572 | 514,412 | -
Soil Ingestion Levels Moderate Use** 741 4,158 127,231 | 5,144 | 1,000,000 | -

* Proposed cleanup guidelines for human health under a maximum use recreational rockhound/goldpanner
scenario (Tetra Tech 1996)

** Proposed cleanup guidelines for human health under a moderate use recreational scenario (Tetra Tech 1996)

Bold = Exceeds proposed cleanup goal soil ingestion level maximum use scenario

NA = Not analyzed for specified analyte
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the T1-04-1.2-T sample showed an acid base potential (ABP) of -82.8 T CaCO;/1000 T waste rock,

acid generating potential (AGP) of 89.1 T CaCO3/1000 T, acid neutralization potential (ANP) of

6.20 T CaC0O4/1000 T, 0.040 percent non-extractable sulfur, 2.85 percent pyritic sulfur, 4.16 percent
sulfate sulfur, and 7.05 percent total sulfur (Table 4.2). The SPLP extract of the T1-04-1.2-T sample
contained < 0.010 mg/L arsenic, 0.0322 mg/L cadmium, <0.0030 mg/L copper, <0.0050 mg/L lead,

and 0.185 mg/L zinc (Table 4.3).

Table 4.2 Acid Base Accounting Analytical Results

Non-ext. Pyritic Sulfate Total
Sample ID ABP' | AGP? | ANP® Sulfur Sulfur Sulfur Sulfur
TCaCO,5/1000T Percent

Surface Tailings Composite Soil Samples
T1-04-1.2-T -82.8 | 89.1 | 6.20 0.040 2.85 4.16 7.05
T2-05-1.5-T -28.7 | 28.8 | <0.50 0.030 0.920 5.02 5.97
T3-10-1.5-T 291 198 489 0.150 6.34 0.470 6.96
Tailings Grab Samples from Soil Borings
B1-17-10-T 117 165 282 0.050 5.27 0.570 5.89
B1-18-20-T 430 107 537 0.020 342 0.530 3.97
B3-22-10-T -153 | 393 240 0.040 12.6 2.20 14.8
B3-23-20-T 136 223 359 0.130 7.13 0.080 7.34
B3-24-40-T 195 199 395 0.180 6.37 0.320 6.87
B3-29-49-T 512 113 625 0.030 3.60 0.420 4.05
Waste Rock Dump Composite Soil Sample
WRD1-16-1-WR | 261 | 101 | 362 0.090 3.22 | 0.940 4.25

' ABP = acid base potential

2 AGP = acid generating potential

3 ANP = acid neutralizing potential
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Table 4.3  Synthetic Precipitation Leaching Procedure Analytical Results

Arsenic | Cadmium | Copper ‘ Lead Zinc ‘
el SPLP (mglL) |
T1-04-1.2-T <0.010 0.0322 <0.0030 | <0.0050 | 0.185
T2-05-1.5-T <0.010 0.0284 0.681 0.0162 2.43
T3-10-1.5-T <0.010 0.0592 0.0044 0.0442 4.55
WRD1-16-1-WR <0.010 <0.0020 <0.0030 <0.0050 0.0518

Water Quality Standards

Aguatic Life - Acute 0.034 0.0032* 0.0205* | 0.1368* | 0.1689*
Aquatic Life - Chronic 0.015 0.0004* 0.0132* | 0.0053* | 0.1689*
Human Health - Surface Water 0.018 0.005 1.3 0.015 2.0
Secondary Standard 10 | - |
Source Criteria Used to Derive Water

Quality Standard S bigL R i L

HA = Health advisory from EPA's "Drinking Water Standards and Health Advisories" (October 1996)
MCL = Maximum contaminant Level from the drinking water regulations

PP = Priority pollutant criteria

Bold = Exceeds one or more water quality standards

* Standard calculated at 150 mg/L hardness

4.1.1.2  Subsurface Samples ‘

Three soil samples from the B1 geotechnical boring were analyzed for total metals concentrations
(Figure 2.5). Tailings samples were collected at 10 and 20 feet bgs. A native soil sample was
collected at 30 feet bgs. ‘

B1-17-10-T

Soil sample B1-17-10-T, collected at 10 feet bgs, consisted of loose, wet, gray, sandy silt. The B1-
17-10-T analytical results are as follows: 139 mg/kg arsenic, 65.8 mg/kg cadmium, 639 mg/kg
copper, 506 mg/kg lead, and 7,030 mg/kg zinc (Table 4.1).

B1-18-20-T

Soil sample B1-18-20-T collected at 20 feet bgs consisted of loose, wet, gray, sandy silt. This
sample contained 231 mg/kg arsenic, 40.5 mg/kg cadmium, 664 mg/kg copper, 4,790 mg/kg lead,
and 4,140 mg/kg zinc (Table 4.1).

B1-19-30-S
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The B1-19-30-S collected within the native soil horizon, approximately two feet below the base of
the tailings and consisted of dense, wet, dark gray, silty sand with some roots and black shale rock
fragments. The B1-19-30-T analytical results are as follows: 38.1 mg/kg arsenic, 6.58 mg/kg
cadmium, 99.4 mg/kg copper, 353 mg/kg lead, and 1,110 mg/kg zinc (Table 4.1).

41.2 T2 Area

The T2 Area is located south of the T1 Area and is almost entirely on private lands (Figure 3.1). The
T2 impoundment dam is intact except for a small area of slumping located near the toe of the dam
(Photo 4). The area of the impoundment is approximately 1.2 acres and contains an area of ponded
water (Photo 5). The impoundment surface is not vegetated, except for grass established along the
northern edge of the pond. The face of the impoundment dam is vegetated with mostly pole and
sapling sized spruce and lodge pole pines with grass and moss groundcover. The surface color of the
tailings in the T2 Area is orange to red-orange north of the ponded area. The surface tailings south
of the pond are gray in color. The orange/red-orange colored surface tailings are dense, moist,
poorly graded, silty sand with some iron cementing. The gray surface tailings are dense to slightly
dense, moist, sandy silt. According to boring and test pit observations, tailings at and below
approximately two feet bgs were loose, wet, gray, sandy silt and silty sand with some sand layers.
Orange to red-orange tailings were encountered in random test pits excavated in the gray colored
surface tailings portion of the T2 Area at depth from 2 to 3 feet bgs (Photo 0).

MCS collected a total of seven soil samples from the T2 Area surface and subsurface for laboratory
analysis (Figure 3.1).

4.1.2.1  Surface Samples

Two composite soil samples were collected from the T2 area surface. One sample (T2-05-1 5-T)
was collected from the area of orange/orange-red colored tailings surface and one sample (T2-06-
1.5-T) from gray colored tailings surface.

12-05-1.5-T

Sample T2-05-1.5-T consisted of 30 sub-samples collected from 1 to 1.5 feet bgs. The sub-samples
consisted of slightly dense, moist, orange to orange-brown, silty sand. The T2-05-1.5-T composite
sample results are as follows: arsenic 302 mg/kg, cadmium 3.47 mg/kg, copper 204 mg/kg, lead 633
mg/kg, and zinc 940 mg/kg (Table 4.1). The ABA for the T2-05-1.5-T sample indicates an ABP of -
28.7 T CaCO5/1000 T waste rock, AGP of 28.8 T CaC0O3/1000 T, ANP of <0.50 T CaCO5/1000 T,
0.030 percent non-extractable sulfur, 0.920 percent pyritic sulfur, 5.02 percent sulfate sulfur, and
5.97 percent total sulfur (Table 4.2). The SPLP extract of the T2-05-1.5-T sample contained <0.010
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mg/L arsenic, 0.0284 mg/L cadmium, 0.681 mg/L copper, lead 0.0162 mg/L, and 2.43 mg/L zinc

(Table 4.3). ‘

T2-06-1.5-T

Sample T2-06-1.5-T consisted of 30 sub-samples collected from 1 to 1.5 feet bgs (Figure 3.1). The
sub-samples consisted mostly of slightly dense, moist, gray, sandy silt. Two of the 30 sub-samples
consisted of a slightly dense, moist, gray, silt. The silt was encountered at a depth of 1.0 foot bgs.
The T2-06-1.5-T composite sample analytical results are as follows: 311 mg/kg arsenic, 43.8 mg/kg
cadmium, 412 mg/kg copper, 5,870 mg/kg lead, and 4,440 mg/kg zinc (Table 4. 1)

4.1.2.2  Subsurface samples

Five soil samples from the B3 geotechnical boring were analyzed for total metals concentrations
(Figure 3.1). Tailings soil samples were collected from 10, 20, 40, and 49 feet bgs. A soil sample of
native material was collected at 50.5 feet bgs.

B3-22-10-T

B3-22-10-T collected at 10 feet bgs consisted of loose, wet, gray, coarse sand with some silt. The
B3-22-10-T sample contained 540 mg/kg arsenic, 70.4 mg/kg cadmium, 573 mg/kg copper, 853

mg/kg lead, and 7,930 mg/kg zinc (Table 4.1). ‘

B3-23-20-T

Sample B3-23-20-T collected at 20 feet bgs consisted of loose, wet, gray, coarse sand with some silt.
The B3-23-20-T laboratory analytical results show the following concentrations of total metals: 266
mg/kg arsenic, 36.2 mg/kg cadmium, 391 mg/kg copper, 2,300 mg/kg lead, and 4,460 mg/kg zinc
(Table 4.1).

B3-24-40-T

Sample B3-24-40-T collected at 40 feet bgs consisted of loose, wet, gray, coarse to fine sand with
some silt. Sample B3-24-40-T contained 367 mg/kg arsenic, 50.9 mg/kg cadmium, 449 mg/kg
copper, 3,780 mg/kg lead, and 5,420 mg/kg zinc.

B3-25-49-T

Sample B3-29-49-T collected near the base of the tailings impoundment consisted of loose, wet,
gray, sandy silt. The B3-29-49-T sample analytical results are as follows 243 mg/kg arsenic, 32.3

mg/kg cadmium, 428 mg/kg copper, 6,000 mg/kg lead, and 3,320 mg/kg zinc. .
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B3-25-50.5-S

The B3-25-50.5-S collected within the native soil horizon below the tailings consisted of dense, wet,
dark gray to black, silty sand with some roots. The native soil sample B3-25-50.5-S collected at
50.5 feet bgs from the B3 boring contained 44.0 mg/kg arsenic, 8.49 mg/kg cadmium, 333 mg/kg
copper, 700 mg/kg lead, and 1,030 mg/kg zinc.

41.3 T3 Area

The T3 Area is located south of the T2 Area and is entirely on private lands (Figure 3.2). The T3
impoundment dam is breached and an incised channel has eroded through the central portion of the
dam (Figure 3.2; Photo 7). Three smaller incised tributary channels divide the T3 Area
impoundment into three sections (northwest, northeast and south). The head cut of the T3 Area
incised channel is covered with waste rock (Figure 3.2). The waste rock is composed mostly of
gastropod limestone of the Kootenai Formation and appears to have been placed in this location after
mining operations ceased. The waste rock contains some pyrite and quartz veins and 1s not
vegetated. A car is also located at the head cut of the incised channel. Additional limestone waste
rock is located in the area above the central channel. Several empty 50-gallon barrels that formerly
contained cyanide are located along the western edge of this impoundment, along with woody
debris.

The exposed surface area of the impoundment is approximately 0.75 acres. The impoundment
surface and impoundment dam face is vegetated with only a few pine trees (Photo 8). The surface
tailings consist of dense to slightly dense, moist, gray, sandy silt. The surface of the slope adjacent
to the western edge of the impoundment and below FDR 707 contains waste rock.

MCS collected one composite soil sample from the T3 Area surface for laboratory analysis.
T3-10-1.5-T

Soil sample T3-10-1.5-T consisted of 30 sub-samples collected from 1 to 1.5 feet bgs. Five sub-
samples were collected from the surface of the northwest section, 10 from the northeast section, and
15 from the main or south section (Figure 3.2). The soil sub-samples consisted mostly of slightly
dense, moist, gray, sandy silt. The T3-10-1.5-T composite sample analytical results are as follows:
539 mg/kg arsenic, 63.1 mg/kg cadmium, 584 mg/kg copper, 5,830 mg/kg lead, and 5,950 mg/kg
zinc (Table 4.1). The laboratory analysis of the T3-10-1.5-T sample for ABA showed an ABP of
291 T CaC0O5/1000 T waste rock, AGP of 198 T CaCO;/1000 T, ANP of 489 T CaCO3/1000 T,
0.150 percent non-extractable sulfur, 6.34 percent pyritic sulfur, 0.470 percent sulfate sulfur, and
6.96 percent total sulfur (Table 4.2). The SPLP extract of the T3-10-1.5-T sample contained <0.010
mg/L arsenic, cadmium 0.0592 mg/L, 0.0044 mg/L copper, 0.0442 mg/L lead, and 4.55 mg/L zinc
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(Table 4.3). Arsenic was not detected above laboratory practical quantitation limits (PQLs). No
geotechnical borings were completed in the T3 Area. .

4.2 WASTE ROCK CHARACTERISTICS

The main waste rock area at the Forest Rose Mine and Mill Complex is located south of the mill
works building area (Figure 4.1). The waste rock dump located at the south end of the site covers an
area of approximately 0.4 acres. The waste rock in the dump consists mainly of mineralized
limestone, iron cemented sand and silts and orange to brown silty sands. The limestone contained
quartz and pyrite veins. Very little vegetation has established on the steeper slopes within the waste
rock area. Vegetation including grasses, pines and spruce trees is established on gently sloped and
flat portions of the waste rock area.

Two locations within the T3 Area contain waste rock (Figures 3.2 and 4.1). A waste rock pile

comprised mainly of cobble sized limestone is located at the head cut and in the area above the main

incised channel. The limestone cobbles contain some quartz and pyrite veins. It is likely that this

waste rock was placed within and above the T3 Area tailings head cut to limit additional erosion and
upward migration of the incised channel. A car body, also located at the top of the head cut, may

have also been placed there for erosion control. The waste rock in this area is located over the T3

Area tailings surface. No vegetation is established in this area. Additional areas of waste rock were
observed on the slope between the T3 Area and FRD 707 (Figure 3.2). The mineralized waste rock .
is not extensive over this slope.

Small piles of red-orange waste rock are located within and around the mill works buildings (Figure
4.1). A larger red-orange waste rock pile is located west of the former mill works buildings. The
waste rock pile at this location covers an area of approximately 2,389 square feet. The pile is
approximately 60 feet long, 30 feet wide and on average 3 feet thick.

MCS collected one composite soil sample from the waste rock dump surface for laboratory analysis.
WRDI1-016-1-WR

MCS collected a thirty-point composite soil sample (WRD1-016-1-WR) for laboratory analysis from

north and south facing slopes of the waste rock dump (Figure 4.1). Ten of the sub-samples were

collected from the south facing slope and twenty from the north-facing slope. Samples were

collected at approximately one-foot bgs. Total metals analysis of the composite soil sample WRD1-
016-1-WR contained the following detectable concentrations of analyzed metals: 436 mg/kg arsenic,

51.5 mg/kg cadmium, 366 mg/kg copper, 5,630 mg/kg lead, 5,710 mg/kg zinc, and 1.49 mg/kg

mercury (Table 4.1). The WRD1-16-1-WR composite sample T1-04-1.2-T contained an ABP of

261 T CaCO3/1000 T waste rock, AGP of 101 T CaCO3/1000 T, ANP of 362 T CaCO3/1000 il .
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0.090 percent non-extractable sulfur, 3.22 percent pyritic sulfur, 0.940 percent sulfate sulfur, and
4.25 percent total sulfur for ABA analysis (Table 4.2). The SPLP extract of the WRD1-16-1-WR
sample contained 0.0518 mg/L of zinc. No other analyzed constituents were detected.

4.3 STREAM SEDIMENT SAMPLES

MCS collected two stream sediment samples from Dunkleberg Creek. Samples were collected above
the waste rock dump and below the T1 Area. Stream sediment samples were collected from adjacent
to the active stream channel. Surface water samples were collected at the same locations.

STR-02-0.1-S

The downgradient stream sediment sample STR-02-0.1-S was collected approximately 25 feet below
the T1 slide mass (Figure 2.5). This sediment sample consisted of loose, wet, black, silty sand with
some gravel, pine needles and other forest detritus. Results of the laboratory analysis for the STR-
02-0.1-S sample show the following detectable concentrations of CoCs: 13.8 mg/kg arsenic, 5.73
mg/kg cadmium, 63.9 mg/kg copper, 299 mg/kg lead, and 563 mg/kg zinc (Table 4.1).

STR-15-0.1-S

MCS collected stream sediment sample STR-15-0.1-S from Dunkleberg Creek approximately 300
feet upstream of the waste rock dump (Figure 2.2). The STR-15-0.1-S soil sample consisted of
loose, wet, black, fine sand silt and gravel with some pine needles and other forest detritus. This
sample contained 33.0 mg/kg arsenic, 11.2 mg/kg cadmium, 38.8 mg/kg copper, 201 mg/kg lead,
2,170 mg/kg zinc, and <0.0333 mg/kg mercury (Table 4.1).

4.4 SURFACE WATER SAMPLES

MCS collected surface water samples from eight locations at the Forest Rose Mine site on August 8,
2003. Surface water samples were collected from Dunkleberg Creek above and below the mine and
mill site and from six surface water locations within the mine and mill site. Water samples were
collected from the center of the channel. Unfiltered/acidified water samples were collected for total
metals analysis and filtered/acidified samples were collected for dissolved metals analysis. Surface
water field parameter and analytical results are included in Table 4.4.

STR-01-0-SW

Surface water sample STR-01-0-SW was collected from an undisturbed portion of Dunkleberg
Creek approximately 25 feet below the northern extent of the slide mass (Figure 2.5). The stream
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bank at this location was highly vegetated with grasses, ferns, and mosses (Photo 9). The stream j
water contained no obvious suspended sediment load. Analytical results indicate the sample

contained 0.0641 mg/L total zinc and 0.0655 mg/L dissolved zinc (Table 4.4). Total and dissolved .
arsenic, cadmium, copper, lead and mercury concentrations were below laboratory PQLs. This

sample contained the following general water quality parameters: 98.9 mg/L total calcium, 12.1

mg/L total magnesium, 140 mg/L sulfate, 0.69 mg/L chloride, 297 mg/L hardness, and pH of 7.98.

STR-13-0-SW ?

Surface water sample STR-13-0-SW was collected from an undisturbed portion of Dunkleberg
Creek approximately 300 feet south of the waste rock dump (Figure 2.2). Stream banks at this
location were highly vegetated with grasses, ferns, and mosses (Photo 10). The stream water
contained no obvious suspended sediment load. Analytical results indicate the sample contained
0.0049 mg/L total cadmium, 0.0106 mg/L total copper, 0.187 mg/L total lead, and 0.595 mg/L total
zinc (Table 4.4). Total and dissolved arsenic, and total mercury concentrations were below
laboratory PQLs. This sample contained the following general water quality parameters: 69.1 mg/L
total calcium, 4.18 mg/L total magnesium, 49.9 mg/L sulfate, 0.69 mg/L chloride, 190 mg/L
hardness, and a pH of 7.83.

AD-12-0-SW
Surface water sample AD-12-0-SW was collected from the wooden pipe discharge below the NE ‘
corner of the mill works building area (Figure 3.2). There are two discharge pipes at this location

(Photo 11). The origin of these square wooden discharge pipes is unknown. Water sample AD-12-
0-SW was collected from the southern discharge pipe. The southern pipe flowed at a rate of
approximately 2 to 4 gpm at the time of sample collection. The pipes discharge water onto waste
rock and tailings. This water then flows onto the T3 Area where it collects and infiltrates into the
sub-surface (Figure 3.2). The water sample was collected from a pool MCS excavated below the
southern pipe. The area directly adjacent to the discharge pipes is not vegetated. The slope and
impoundment surface that is wetted by this discharge is vegetated with shrubs, grasses and mosses.
Analytical results indicate the sample contained 0.0049 mg/L total copper, 0.0087 mg/L total lead,
and 0.0808 mg/L total zinc (Table 4.4). Total and dissolved arsenic, total cadmium, and total
mercury concentrations were below laboratory PQLs. This sample contained the following general
water quality parameters: 90.2 mg/L total calcium, 8.94 mg/L total magnesium, 102 mg/L sulfate,
0.70 mg/L chloride, 262 mg/L hardness, and a pH of 7.91.

STR-11-0-SW

Surface water sample STR-11-0-SW was collected just below the head cut of the incised channel in
the T 3 Area (Figure 3.2). The incised channel is comprised of tailings and is not vegetated. A car
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body is located just above were the sample was collected (Photo 12). The water contained no
obvious suspended sediment load and was flowing over T3 Area tailings when sampled. Analytical
results indicate the sample contained 0.108 mg/L total zinc and 0.112 mg/L dissolved zinc (Table
4.4). Total and dissolved arsenic, cadmium, copper, lead and mercury concentrations were below
laboratory PQLs. This sample contained the following general water quality parameters: 62.1 mg/L
total calcium, 2.91 mg/L total magnesium, 40.6 mg/L sulfate, 0.69 mg/L chloride, 167 mg/L
hardness, and a pH of 8.30.

DTD-09-0-SW

Surface water sample DTD-09-0-SW was collected near the outlet of the decant tower associated
with the T2 Area (Figure 3.1). The discharge point is located at the west end of the T2
impoundment dam. There is no pipe located at the discharge point. Waters is flowing from the base
of a slumped area at the toe of the dam onto the T1 impoundment surface. Surface sample DTD-09-
0-SW was collected at the discharge point. The discharge water contained no obvious suspended
sediment load.

Analytical results indicate the sample contained 0.0021 mg/L total cadmium, 0.0091 mg/L total
copper, 0.0402 mg/L total lead, and 0.268 mg/L total zinc (Table 4.4). Total and dissolved arsenic
and total mercury concentrations were below laboratory PQLs. This sample contained the following

general water quality parameters: 75.6 mg/L total calcium, 5.53 mg/L total magnesium, 97.1 mg/L
sulfate, 0.74 mg/L chloride, 211 mg/L hardness, and a pH of 8.22.

DTD-08-0-SW

Surface water sample DT-08-0-SW was collected from the T1 Area pond (Figure 2.5). The water
sample was collected adjacent to the T1 Area decant system created in 1992 by the USFS. There
was no water was flowing through the T1 Area collection ditch at the time of sampling. A large
percentage of the water contained and flowing through the pond was from the spring located SW of
the pond. The pond and water sample contained no obvious suspended sediment load. Analytical
results indicate the sample contained 0.0025 mg/L total cadmium, 0.00110 mg/L total copper,
0.0571 mg/L total lead, and 0.234 mg/L total zinc (Table 4.4). Total and dissolved arsenic and total
mercury concentrations were below laboratory PQLs. This sample contained the following general
water quality parameters: 79.4 mg/L total calcium, 9.01 mg/L total magnesium, 66.5 mg/L sulfate,
0.76 mg/L chloride, 235 mg/L hardness, and a pH of 7.66.

1S-07-0-SW
Surface water sample TS-07-0-SW was collected from a small channel water created from water

seeping from within and adjacent to the T1 Area failure (Figure 2.5). The seeping and channelized
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water in this area is flowing over red/orange tailings which is partially vegetated with grasses. The |
water flowing over the tailings surface contained no obvious suspended sediment load. However, ‘
some clay and silt sized sediment was suspended during surface water sampling and included in '
unfiltered samples. Analytical results indicate the sample contained 0.033 mg/L total arsenic,

0.0422 mg/L total cadmium, 0.217 mg/L total copper, 0.0859 mg/L total lead, and 6.13 mg/L total

zinc (Table 4.4). Total mercury concentrations were below laboratory PQLs. This sample contained

the following general water quality parameters: 267 mg/L total calcium, 123 mg/L total magnesium,

854 mg/L sulfate, 1.03 mg/L chloride, 1,170 mg/L hardness, and a pH of 5.48.

SP-03-0-SW

Surface water sample SP-03-0-SW was collected from a channel located along the west central edge
of the slide mass (Figure 2.5). This channel water is a mixture of water discharging from the T1
Area failure face and from a spring or seep discharging from the slope located approximately 15 feet
SE of sample SP-03-0-SW. The channel produced from water discharging from the failure surface is
stained orange up to the point where it connects with the spring or seep channel (Photo 13). The
combined channel, in which sample SP-03-0-SW was collected, contains sediments that are stained
orange in a few locations. The channel banks at this location were highly vegetated with grasses,
ferns, shrubs, and mosses (Photo 14). The water contained no obvious suspended sediment load.
Analytical results indicate the sample contained 0.0229 mg/L total zinc (Table 4.4). Total and
dissolved arsenic, cadmium, copper, lead and mercury concentrations were below laboratory PQLs.
This sample contained the following general water quality parameters: 126 mg/L total calcium, 11.2
mg/L total magnesium, 200 mg/L sulfate, 0.64 mg/L chloride, 361 mg/L hardness, and a pH of 7.22.

4.5 GROUNDWATER SAMPLES

MCS collected groundwater samples from four piezometers (PZ-1, PZ-2, PZ-3 and PZ-4) finished
within the T1 and T2 Areas (Figure 2.4). Groundwater samples were collected from the piezometers
on November 5, 2003 (Photo 15). The piezometers were completed on October 1, 2003 with 10 feet
of well screen located at the base of the boring excavation. Water samples were collected using a
clean disposable bailer and were not field filtered. The potentrimetric surface within each well at the
time of sample collection was 16.4, 9.1, 51.2, and 41.3 feet bgs in PZ-1, PZ-2, PZ-3 and PZ-4,
respectively.

PZ1-30-16-GW

MCS collected groundwater sample PZ1-30-16-GW from piezometer PZ-1, located in the T1 Area
near the base of the T2 impoundment dam (Figure 2.5). Analytical results indicate the sample
contained 0.0035 mg/L total copper, 0.0128 mg/L total lead, and 0.201 mg/L total zinc (Table 4.5).
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Total arsenic and cadmium concentrations were below laboratory PQLs. This sample contained the
‘ following general water quality parameters: 286 mg/L Alkalinity, < 0.010 mg/L total cyanide and a

pH of 7.14. The water sample collected from PZ-1 contained little to no suspended sediment.
PZ2-31-9-GW

MCS collected groundwater sample PZ2-31-9-GW from piezometer PZ-2, located near the western
crest of the T1 impoundment dam (Figure 2.5). Analytical results indicate the sample contained
0.0057 mg/L total copper, 0.0381 mg/L total lead, and 0.0982 mg/L total zinc (Table 4.5). Total
arsenic and cadmium concentrations were below laboratory PQLs. This sample contained the
following general water quality parameters: 184 mg/L Alkalinity and a pH of 7.50. The water
sample collected from PZ-2 contained little to no suspended sediment.

Table 4.5 Groundwater Sample Analytical Results

Cyanide-
TOT Arsenic | Cadmium | Copper Lead Zinc | Alkalinity'

Sample ID Results in mg/L pH
PZ1-30-16-GW <0.010 <0.010 | <0.0020 | 0.0035 | 0.0128 | 0.201 286 7.14
PZ2-31-9-GW NA <0.010 | <0.0020 | 0.0057 | 0.0381 | 0.0982 184 7.50
PZ3-32-51-GW NA <0.010 | <0.0020 | 0.0038 | 0.0802 | 0.469 163 7.50
PZ4-33-41-GW NA 6.92 1.64 5.57 71.9 249

'Water Quality Standards
Human Health - Ground 0.02 0.018 1.3 0.015 | 0.00005 2.0
Secondary Standard | - - 0.02 1.0 6.5-8.5
Source Criteria Used
v Derve Standard HA MCL PP PP PP HA | - NSDWR

HA = Health advisory all from EPA's "Drinking Water Standards and Health Advisories" (October 1996)
MCL = Maximum contaminant Level from the drinking water regulations

PP = Priority pollutant criteria

NSDWR = National Secondary Drinking Water Regulations

Bold = Exceeds one or more water quality standards

NA = Not analyzed for specified analyte
' Alkalinity as HCOs, CaCO3

PZ3-32-51-GW

MCS collected groundwater sample PZ3-32-51-GW from piezometer PZ-2 located near the central

crest of the T2 impoundment dam (Figure 3.1). Analytical results indicate the sample contained

0.0038 mg/L total copper, 0.0802 mg/L total lead, and 0.469 mg/L total zinc (Table 4.5). Total
‘ arsenic and cadmium concentrations were below laboratory PQLs. This sample contained the
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following general water quality parameters: 163 mg/L Alkalinity and a pH of 7.50. The water |
sample collected from PZ-3 contained little to no suspended sediment. ‘

PZ4-33-41-GW

MCS collected groundwater sample PZ4-33-41-GW from piezometer PZ-4 located near the base of
the T3 impoundment dam (Figure 3.1). Analytical results indicate the sample contained 6.92 mg/L
total arsenic, 1.64 mg/L total cadmium, 5.57 mg/L total copper, 71.9 mg/L total lead, and 249 mg/L
total zinc (Table 4.5). The water sample collected from PZ-4 contained significant suspended
sediment (Photo 15).

4.6 STABLITY EVALUATION

Slope stability was modeled using XSTABL. XSTABL modeled a two-dimensional failure surface
of both the T1 and T2 areas. The existing slope failure on the T1 impoundment was used to
establish soil parameters. Groundwater levels at the time of the investigation were from 2 to 16 feet
below ground surface. These water levels were measured at the end of the summer of a very dry
year. For purposes of the model, groundwater was assumed to be at ground surface.

Model results for the T1 Area indicate that the previous failure surface is stable. However, the ‘
steeper slopes on either side of the previous failure are unstable when groundwater is at ground ‘
surface.

Model results for the T2 Area indicate that the existing dam is unstable when groundwater is at

ground surface. The critical failure surface is approximately 25 feet thick. Groundwater levels in

the model were dropped until the dam became stable. Stability was found when groundwater is 10

feet below ground surface at the crest of the dam. Complete model results and geotechnical report

are included in Appendix C.

4.7 TAILINGS VOLUME

MCS staff estimated tailings and waste rock volumes contained at the Forest Rose Mine Site by
comparing the existing topographic surface to the calculated pre-tailings/waste rock topography of
the drainage using Autodesk® Civil Design 3. Pre-tailings/waste rock topography was generated by
estimating the elevation and slope of the buried stream channel and flood plain. Elevation estimates
were generated using existing stream and valley slope projections and soil boring data. MCS
estimates that 95,000 cubic yards of tailings over an area of 2.92 acres are contained within the

Dunkleberg Creek Drainage at the Forest Rose Mine Site. This estimate does not include small piles
of surface tailings located within and adjacent to the mill works buildings and tailings contained .
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within the failure mass north of the T1 Area. According to site observations, the volume of tailings
contained within the small surface tailings piles is less than 100 cubic yards. It is estimated that
approximately 1,000 cubic yards of tailings and native T1 impoundment dam materials are contained

within the remnant slide mass.

It is estimated that 21,000 cubic yards waste rock over an area of 0.98 acres are contained within the
Dunkleberg Creek Drainage at the Forest Rose Mine Site. This estimate likely includes some native
fill material that is contained within the drainage. This estimate does not include surface waste rock
piles located in T3 Area, the mill works building area, and waste rock observed on the slope between
the T3 Area and FDR 707. According to site observations and volume calculations the amount of
waste rock contained within these areas is estimated to be less than 700 cubic yards.

Calculations indicate that the thickest tailings are located above the buried stream channel and at the
crest of each tailings impoundments. It is estimated that tailings are up to approximately 52 feet
thick in the T1 Area, 68 feet thick in the T2 Area, and 35 feet thick in the T3 Area. The T3 Area
thickness was estimated from the base of the incised channel. The tailings located in the remnant
slide mass located below the T1 Area are calculated to be up to 12 feet thick. Waste rock contained
within the drainage is estimated to be up to 40 feet thick at the top of the main waste rock dump.
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5.0 DISCUSSION

5.1 TAILINGS

The three tailings impoundments (T1, T2, and T3 Areas) located within the Dunkleberg Creek
Drainage were created in series from north to south to dispose of tailings from the floatation milling
processes that began at the Forest Rose Mine site in 1941. The milling processes were completed to
concentrated and extracted both lead and zinc from ore mined and/or shipped to the site. The ore
body at the Forest Rose Mine was hosted in the Kootenai Formation limestone and had a very high
pyrite content. Subsequently the tailings produced from milling operations contain a very high AGP
due to the pyritic sulfur content, and very high ANP because of the high limestone or calcite content
(Table 4.2).

The orange to red-orange color of the near surface tailings down to two feet bgs in the T1 Area and
north of the T2 pond indicate that the pyrite is oxidized (Photos 3 and 5). The near surface tailings
in the T3 Area and south of the T2 Area pond are gray in color and mostly reduced (Photos 5 and 7).
It is important to note that orange to red-orange tailings were encountered in random test pits
excavated in the gray surface tailings south of the T2 Area pond at depths from 2 to 3 feet bgs (Photo
6). Itis likely that these orange to red-orange tailings represent the oxidized surface of the T2 Area '

prior to erosion and transport of gray reduced tailings from the T3 Area. Deeper tailings below the
oxidized zones within the T1 and T2 areas are gray in color and reduced to the base of the
impoundments (Photo 16). The oxidized tailings in the T1 and T2 Areas contain lower pyritic sulfur
content (0.92% and 2.85%) than those measured in subsurface tailings samples (3.42 % to 12.6 %
pyritic sulfur) and the T3 Area surface tailings (6.34% pyritic sulfur) (Table 4.2). In contrast, the
sulfate sulfur (4.16 % and 5.02 %) is significantly higher in the near surface tailings than at depth
(0.08 % and 2.20 % sulfate sulfur) and in the T3 Area near surface tailings (0.47 % sulfate sulfur).
These results indicate that pyrite oxidation and subsequent acid production is occurring within the
near surface tailings in the T1 and T2 Areas and an oxidation front is located at approximately 2 feet
bgs. The tailings located below this oxidation front and within the T3 Area are not oxidized and
have a high potential for acid generation (Table 4.2).

In general, AGP decreases and ANP increases with depth within the T1 and T2 Areas (Table 4.2).

Of particular interest is the fact most of the ANP within the orange to red-orange (oxidized) tailings

has been exhausted with significant AGP still present. This relationship is a likely result acid

production and immediate buffering reactions occurring within the surface tailings. Relatively low

total metals concentrations measured in the composite surface soil samples, T1-04-1.2-T and T2-05-

1.5-T indicate that metals are being leached from the oxidized tailings in the T1 and T2 Areas

(Figures 2.5 and 3.1; Table 4.1). Most of the metals leached from these sediments are likely '
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precipitated at depth near the oxidation front. In contrast, deeper tailings below the oxidized zones
within the T1 and T2 areas contain significantly higher metals concentrations. Samples B1-18-20-T,
B3-24-40-T, and B3-29-49-T contain lead levels (3,780 ppm to 6,000 ppm) above proposed cleanup
guidelines under a maximum use scenario (Figures 2.5 and 3.1; Table 4.1). The reduced surface
tailings located in the T3 Area and south of the T2 Area pond also contain relatively high metal
concentrations. Surface composite samples T2-06-1.5-T and T3-10-1.5-T also contain lead levels
(5,870 ppm and 5,830 ppm, respectively) above proposed cleanup guidelines under a maximum use
scenario. Tailings samples T3-10-1.5-T and B3-22-10-T contain arsenic levels (539 ppm and 540
ppm, respectively) above cleanup guidelines under a maximum use scenario. The metals
concentration in native soil samples B1-19-30-S and B3-25-50.5-S collected beneath the T1 and T2
Areas were relatively low, but indicate metals impacts to native soils beneath the impoundments.
Lead levels measured in native soils were 353 ppm and 700 ppm. SPLP results indicate that water
infiltrating through the near surface tailings may leach metals into the subsurface and/or
groundwater system at concentrations above water quality standards (Table 4.3).

5.2 WASTE ROCK

Most of the waste rock located at the Forest Rose Mine is contained within the main waste rock
dump located at the southern end of the site (Figure 4.1). This waste rock dump extends across
Dunkleberg Creek. Metals concentrations in the waste rock are relatively high, exceeding the
proposed cleanup guidelines under a maximum use scenario for arsenic and lead. ABA results from
the waste rock dump indicate that the mineralized waste rock has a high AGP with pyritic sulfur
concentrations of 3.22 %, but also has a high ANP (Table 4.2). Low sulfate sulfur concentrations of
0.94 % in the dump indicate that very little pyrite oxidation and acid generation is occurring in the
top one foot of the dump. SPLP results indicate that water infiltrating through the waste rock is not
likely to leach significant metals concentrations into the subsurface (Table 4.3).

5.3 STREAM SEDIMENTS

Stream sediments above and below the impacted areas at the Forest Rose Mine contain elevated
metals concentrations (Table 4.1). In particular, most metals concentrations measured in up-gradient
stream sediment sample (STR-15-0.1-8) are significantly higher than those measure below the site.
Historic mining activities located near the top of the drainage have also impacted the Dunkleberg
Creek Drainage sediments.
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5.4 SURFACE AND GROUND WATER

Surface water samples were collected during the middle (August) of a very dry summer prior to any ' !
significant rain events and represent base flow conditions. The stream water sample STR-13-0-SW

collected from Dunkleberg Creek above the site contains si gnificantly less sulfate, magnesium, and

calcium than samples collected within and below the site (Figure 2.2; Table 4.4). Sulfate

concentrations increase approximately three times, magnesium concentrations increase by more than

four times, and calcium concentrations almost doubled in stream sample STR-01-0-SW collected in
Dunkleberg Creek below the site.

Surface and Groundwater samples collected from within the tailings areas, in particular sample TS-

07-0-SW, contain metals at concentrations above one or more of the water quality standards set for

aquatic life and human health (Figure 2.5; Table 4.4). In contrast, stream water samples collected
from Dunkleberg Creek above and below the impacted areas only contain slightly elevated zinc '
levels. All other total and dissolved metals concentrations measured in the stream water were below
laboratory PQLs and zinc levels are below all water quality standards.

Elevated sulfate concentrations in water collected within and below the impacted areas indicate that
pyrite oxidation, acid generation, and leaching of metals are occurring as water flows through the
tailings areas. However, increased calcium and magnesium, and pH values greater than 7, indicate
that buffering reactions are also occurring rapidly within tailings. The absence of metals in sample
STR-01-0-SW, which represents surface water flowing from the site at the time of sampling,

indicates that buffering reactions occurring within the tailings areas are causing precipitation of
metals prior to discharging into Dunkleberg Creek below the site (Figure 25}

In comparison to the three other piezometers installed within the tailings impoundments, the
groundwater in the sample collected from PZ-4 contained extremely high total metals concentrations
(Figure 3.1; Table 4.5). This sample was also contained a significant quantity of suspended
sediment for total metals analysis (Photo 15). The analytical method for total metals analysis in
water adds acid and heat to the sample in order to release metals attached to colloidal or particulate
matter. This process is likely responsible for the high metals concentrations measured in this
sample. The total metals analysis of this sample indicate that if the sediments contained within the
tailings areas are suspended and ingested they may pose a significant risk to human health and the
environment. At the time of sampling no surface water contained an observable suspended sediment
load. However, during runoff events tailings are likely suspended and transported down gradient
into Dunkleberg Creek.
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B0 STABILITY EVALUATION

Both the T1 and T2 Area impoundment dams are potentially unstable with groundwater at ground
surface, based on the XSTABL model. The model indicates that a failure of the T2 Area would be
up to 25 feet deep, compared to 10 feet deep at the T1 failure. The slope of the failure surface would
be about 17 degrees, the same slope as the T1 failure surface. Results of the model suggest that
eventually the dams will fail to their stable slope of 17 degrees.

Groundwater at ground surface seems a reasonable assumption given that groundwater was almost at
ground surface in the T1 Area at the time of the investigation. Groundwater was up to 16 feet below
ground surface in the T2 Area. It is reasonable to assume that during the spring, particularly during
a wet year, groundwater levels could rise to the surface in the T2 Area. Further study of the area
would be required to confirm that groundwater levels in the T2 Area rise to ground surface.

Standard penetration tests conducted during the geotechnical investigation showed that the tailings
had little to no cohesion. One to three blow counts were generally required to drive the split spoon 6
inches. At some places in the tailings, one blow by the hammer would drive the split spoon 18
inches. These results indicate that the tailings are highly erodable if water were to top either of the
dams. The condition of the decant system in the T2 Area is questionable and a failure of the system
could cause surface water to top the dam. In addition, the outlet of the T2 Area decant tower onto
the T1 Area surface is not visible and water is likely discharging through the base of the T2 Area
dam from a collapsed portion of the effluent pipe buried inside the T2 Area dam. It is likely that the
effluent water discharging through the base of the Dam is causing the active slumping and erosion
observed at this location (Figure 3.1). Continued slumping at the base of the T2 Area dam may
decrease the stability of this impoundment.
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6.0 SUMMARY AND CONCLUSION

Tailings at the Forest Rose Mine contain concentrations of lead, and to a lesser extent arsenic, at
concentrations that exceed cleanup guidelines for a maximum use rockhound/gold panner scenario
(Tetra Tech 1996). Metals concentrations in the oxidized surface tailings are much lower than in the
reduced tailings at depth. Lead is the primary metal of concern at the site. Five out of 10 samples
exceed the proposed cleanup guideline under a maximum use scenario of 2,572 mg/kg lead. Arsenic
exceeds the proposed cleanup guideline under a maximum use scenario of 370 mg/kg in two of 10
samples. Waste rock at the site also contains lead and arsenic at concentrations above the maximum
use scenario (Table 4.1).

Pyritic sulfur content of the reduced tailings ranges from 3.42% to 12.6%, making associated acid
generating potential very high. The veins at area mines occurred in limestone and contained
significant calcite. The presence of calcite in the reduced tailings can be seen in the very high acid
neutralization. However, pyritic sulfur remains in the oxidized tailings after all the acid neutralizing
potential has been used. These data suggest that at some point in time the tailings have the potential
to generate acid.

Surface water in Dunkelberg Creek upstream from the Forest Rose Mine contains elevated zinc
concentrations, but below aquatic and human health standards. Dunkelberg Creek below the tailings
also meets all aquatic and human health standards and zinc concentrations are lower than above the
mine. However, water quality within the tailings is degraded with cadmium, lead, and zinc
exceeding aquatic life or human health standards in each of the samples collected in the Forest Rose
Mine site. Geochemical processes occurring in the tailings are eliminating most of the metals prior
to the water discharging into Dunkelberg Creek. Sampling took place at the end of the summer

during one event. Metals concentrations in water discharging into Dunkelberg Creek from the
tailings may increase at other times of the year as weather and water conditions vary.

Stability of the tailings at the site is an important concern because of the previous failure in the T1
impoundment dam. Modeling of the T1 and T2 Areas indicate that the impoundment dams, except
for the portion that failed, are unstable if groundwater is at the tailings surface. A failure of the T2
impoundment dam would likely be up to 25 feet thick and reduce the slope to 17 degrees. If the
water table stays below 10 feet below ground surface, the model indicates that the T2 dam is stable.
Groundwater was present near the surface of the T1 area at the time of the investigation and it seems
reasonable to assume that the water table may rise to the surface of the T2 Area under wet spring
conditions. However, further investigation of seasonal groundwater levels in the T2 Area would be
required to confirm this assumption. A second mode of failure would be the topping of the dam by
surface water if the decant system were to fail and rapid down cutting and erosion of the tailings.
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VL ANALYTICAL, INC. Certificate: ID ID00019
. ie Government Gulch " P.0. Box 929 " Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 a  Fax: (208)783-0891]

CLIENT : MCS Environmental SVL JOB: 107076
BROJECT: 11018.016 SAMPLE: 347235

‘QENT SAMPLE ID: T1-04-1.2-T
m

ple Collected: 8/08/03 11:30 % Solids: B871.8%

ple Receipt : 8/12/03 Matrix: SOLL
LgEate of Report : 8/28/03 As Received Basis
Determination Result Units Dilution Method Analyzed
ABP =828 TCaC03/1000T EPA600 8/15/03
Acid Generating 89.7 TCaco3/1600T EPA600 8/15/03
Acid Neut. Pot. 6.20 TCaC03/1000T EPA60O 8/13/03
Non-Ext Sulfur, S 0.040 % LECO 8/15/03
Pyritiec Sulfur,s 2..85 % LECO 8/15/03
Sulfate Sulfur,S 4.16 % LECO 8/15/03
Total Sulfur,; 8 705 % LECO 8/13/03
Arsenic 295 mg/kg 6010B 8/24/03
Cadmium 19.6 mg/kg 6010B 8/24/03
Copper 304 mg/kg 6010B 8/24/03
Mercury 0.176 mg/kg 7471 8/27/03
Lead 365 mg/kg 6010B 8/24/03
Zine 2390 mg/kg 6010B 8/24/03

Reviewed By: /%Z%;;f— Date &EWQ$

8/28/03 12:19

\ .




SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch = P.0. Box 929 u Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 a  Fax: (208)783-0891

CLIENT : MCS Environmental SVEL; JOB:z 10707
PROJECT: 11018.016 SAMPLE: 3472
CLIENT SAMPLE ID: T2-05-1 .5-T
Sample Collected: 8/08/03 13:00 : % Solids: 79.7%
Sample Receipt : 8/12/03 Matrix: SOIL
Date of Report : 8/28/03 As Received Basis

Determination Result Units Dilution Method Analyzed

ABP =28. 7 TCaC03/1000T EPA60O 8/15/03

Acid Generating 28.8 TCaCO03/1000T EPA600 8/15/03

Acid Neut. Pot. <0.580 TCaC03/1000T EPA6Q0 8/13/03

Non-Ext Sulfur,Ss 0.030 % LECO 8/15/03

Pyritie Sulfur,s 0.920 % LECO 8/15/03

Sulfate Sulfur,S 5.02 % LECO 8/15/03

Iotal sulfiuf, S 587 % LECO 8/13/03

Arsenic 302 , mg/kg 6010B 8/24/03

Cadmium 3.47 mg/kg 6010B 8/24/03

Copper 204 mg/kg 6010B 8/24/03

Lead 633 mg/kg 6010B 8/24/03

Zinc 940 mg/kg 6010B 8/24/03

Reviewed By: éﬁ%&;&v—’ Date 34&@?

8/28/03 12:19




VL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch " P.0. Box 929 x Kellogg, Idaho 83837-0929 u Phone: (208)784-1258 &  Fax: (208)783-0891
CLIENT : MCS Environmental SVL JOB: 107076

OJECT: 11018:016 SAMPLE: 347237
ENT SAMPLE ID: T2-06-1.5-T
ple Collected: 8/08/03 14:00 % Solids: 80.0%

Sample Receipt £/12/03 Matrix: BOTIT
I Date of Report 8/28/03 As Received Basis

Determination Result Units Dilution Method Analyzed
Arsenic 311 mg/kg 6010B 8/24/03
Cadmium 43.8 mg/kg 6010B 8/24/03
Copper 412 mg/kg 6010B 8/24/03
Lead 5870 mg/kg 10 6010B 8/24/03
Zinc 4440 mg/kg 6010B 8/24/03

Reviewed By:

7

Date &é$é3

8/28/03 12:19




SVL ANALYTICAL, INC.

Certificate:

ID ID00019

One Government Gulch = P.0. Box 929 x Kellogg, Idaho  83837-0929 N Phone: (208)784-1258 &  Fax: (208)783-0891
CLIENT : MCS Environmental SVL JOB: 10707
PROJECT: 11018.016 SAMPLE: 3472
CLIENT SAMPLE ID: T3-10-1.5-T
Sample Collected: 8/08/03 16:00 % Solids: 90.0%
Sample Receipt : 8/12/03 Matrix: B80IL

LﬁDate of Report : 8/28/03 As Received Basis

Determination Result Units Dilutien Method Analyzed
ABP 291 TCaC03/1000T EPA600 8/15/03
Acid Generating 198 TCaC03/1000T EPA600 8/15/03
Acid Neut. Pot. 489 TCaC037/1000T EPA60O 8/13/03
Non-Ext Sulfur,S 0.150 % LECO 8/15/03
Pyritic Sulfur,S 6.34 % LECO 8/15/03
Sulfate Sulfur,s 0.470 % LECO 8/15/03
Total Sulfur, 8 6.96 % LECO 8/13/03
Arsenic 539 mg/kg 6010B 8/24/03
Cadmium 63 .1 mg/kg 6010B 8/24/03
Copper 584 mg/kg 6010B 8/24 /083
Mercury 0.200 mg/kg 7471 8/27/03
Lead 5830 mg/kg 10 6010B 8/24/03
Zine 5950 mg/kg 6010B 8/24/03

Reviewed By:

Date @Qaéf

8/28/03 12:19




One Government Gulch =

INC.
P.0. Box 929

VL ANALYTICAL,

Kellogg, Idaho 83837-0929 =

ID ID00019
Fax: (208)783-0891

Certificate:
Phone: (208)784-1258

|

CLIENT : MCS Environmental

SVL JOB: 107076

JECT: 11018.016 SAMPLE: 347239
ENT SAMPLE ID: SRT-02-0.1-8
mple Collected: 8/08/03 8:30 % Bolids: 59.B%

Sample Receipt : 8/12/03 Matrix: SOIL
Date of Report : 8/28/03 As Received Basis

Determination Result Units Dilution Method Analyzed

Arsenic 13.8 mg/kg 6010B 8/24/03

Cadmium 5473 mg/kg 6010B 8/24/03

Copper 63.9 mg/kg 6010B 8/24/03

Lead 299 mg/kg 6010B 8/24/03

Zine 563 mg/kg 6010B 8/24/03
Reviewed By: ﬂézzllkd/’ Date 5%“%03

8/28/03 12:19




5VL ANALYTICAL, INC. Quality Control Report
Part I Prep Blank and Laboratory Control Sample

Client :MCS Environmental SVL JOB No: 107076
Analysg

Analyte Method |Matrix| Units Prep Blank True LCS—Found LCS 2R Date
Arsenic 6010B |SOIL mg/kg £1..0 110 102 92.7 8/24/03
Cadmium 6010B |[SOIL mg/kg %0.20 101 93.5 92.6 8/24/03
Copper 6010B |SOIL mg/kg 0.49 118 L8 100-0 8/24/03
Lead 6010B |SOIL mg/kg <0 .50 102 96.4 94.5 8/24/03
.Zinc 6010B |SOIL mg/kg <050 193 176 91.2 8/24/03
Mercury 7471 SOIL mg/kg <0.0333 371 3.98 107.3 8/27/03
ABP EPA600 {SOIL TCac03/k N/A 42.0 43.0 102.4 8/15/03
Acid Generating |EPA600 |SOIL TCaCO03/k N/A 9.31 10.0 107 4 8/15/03
Acid Neut. Pot. |EPA600|SOIL TCaC03/k N/A 52 10 5340 101 /9 8/13/03
Total Sulfur, 8 |LECO SOIL % [ N/A 0.298 0.320 107 .4 8/13/03
LEGEND:

LCS = Laboratory Control Sample LCS ZR = LCS Percent Recovery N/A = Not Applicable

8/28/03 12‘




5 L ANALYTICAL, INC. Quality Control Report
Part II Duplicate and Spike Analysis

’ "ient :MCS Environmental SVL JOB No: 107076
i C SAMPLE ID Duplicate or MSD Matrix Spike ———Analysis
T‘Aethod Matrix ’—Snits Result Found RPD% Result SPK ADD $R Date

\ 6010B SOIL 4 mg/kg 295 402 M 3.0 390 100 85.0| 8/24/03
Blel 6010B SOIL 1 mg/kg 19.6 102 M 0.0 102 100 82.4| 8/24/03
5451 6010E SOLL 1 mg/kg 304 413 M 6.0 389 100 85.0| 8/24/03
% 6010B SOIL 1 mg/kg 365 © 430 M 6.5 459 100 94.0| 8/24/03
i 6010B SOIL 1 mg/kg 2390 2470 M 3.3 2390 100 R >48| 8/24/03
ig 7471 SOLL 1 mg/kg 0.176 0171 2.9 0.383 0.167 124.0| 8/27/03
1901 - 999 SOIL 1T % 81.8 81.8 0.0 N/A N/A N/A 8/13/03
o2 EPA600 SOIL ] Teacos/ -82.8 -83.1 0.4 N/A N/A N/A 8/15/03
o 2 EPA600 SOIL 1 TCaCO03/ 89.1 89.1 0.0 N/A N/A N/A 8/15/03
\NP EPA600 SOIL 1 TCaCO03/ 6.20 6.00 3.3 N/A N/A N/A 8/13/03
3¢M-EX LECO SOIL 1 % 0.040 0.040 0.0 N/A N/A N/A 8/15/03
- YR LECO SOIL I 2 .85 2.85 0.0 N/A N/A N/A 8/15/03
=004 LECO SOIL 1 % 4.16 4.17 0 2, N/A N/A N/A 8/15/03
=TOT LECC: S6TL 1 % 7:05 7.06 @ sl N/A N/A N/A 8/13/03

1 GEND:

R.F’D% = (|SAM - DUP|/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.
RPDZ = (|SPK - MSD|/((SPK + MSD)/2) * 100) M <n Duplicate/MSD column indicates MSD.

S KE ADD column, A = Post Digest Spike; %R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added
¢ Sample 1: SVL SAM No.: 347235 Client Sample ID: T1-04-1.2-T

‘.

. ' 8/28/03 12:19
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5VL ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS
One Government Gulch = P.0. Box 929 @ Kellogg, Idaho 83827-0929 & Phone: (208)784-1258 = Fax: (208)783-0891

CLIENT : MCS Environmental Sample Receipt: 8/12/03 Page 1 of 1
OJECT: 11018.016 Report Date: 8/26/03 SVL J0B: 107077
Il
As Cd Cu Pb Zn
SvL ID | CLIENT SAMPLE ID 60108 6010B 60108 60108 60108
E347242| T1-04-1.2-T 8/08/03| <0.070mg/L E 0.0322mg/L E <0.0030mg/L E <0.0050mg/L E  0.185mg/L E
E347243| T2-05-1.5-T 8/08/03|| <0.010mg/L E 0.0284mg/L E 0.681mg/L E 0.0162mg/L E 2.43mg/L E
E347244| T3-10-1.5-T 8/08/03]| <0.010mg/L E 0.0592mg/L E 0.0044mg/L E 0.0442mg/L E  4.55mg/L E

E347287| EXTRACTION FLUID <0.010mg/L E <0.0020mg/L E <0.0030mg/L E <0.0050mg/L E <0.0050mg/L E
| .

Samples with SVL ID prefix 'E' were extracted according to: SPLP
|Certificate: ID ID000T9
l on A} . J

Reviewed By: A %{W‘ Date: fé%é?




SVL ANALYTICAL, INC. Quality Control Report
Part I Prep Blank and Laboratory Control Sample

Client :MCS Environmental SVL JOB No: 107077
Analysj
Analyte Method |[Matrix| Units Prep Blank True LCS—7Found LCS %R Date
Arsenic 6010B |ESOIL |mg/L EXT <0.010 1.00 1.01 101.0 8/25/
Cadmium 6010B |ESOIL |mg/L EXT <0.0020 1.00 1.07 101 .06 8/25/03
Copper 6010B |ESOIL |mg/L EXT <0.0030 100 1.04 104.0 8/25/03
Lead 6010B |ESOIL |mg/L EXT <0.0050 1.00 0.999 99.9 8/25/03
| Zinc 6010B [(ESOIL |mg/L EXT £0.0050 1.00 0.991 99.1 &1 25/03
I - =
LEGEND:
LCS = Laboratory Control Sample LCS %ZR = LCS Percent Recovery N/A = Not Applicable

8/26/03 1‘




S L ANALYTICAL,

INC.

Quality Control Report
Part II Duplicate and Spike Analysis

lient :MCS Environmental

SVL: JOB Ne: 107077

C SAMPLE ID Duplicate or MSD Matrix Spike Analysis

T.Method Matrix | Units Result| Found RPD% Result SPK ADD %R Date
[

Y 6010B ESOIL 1 mg/L EX =01,.0%0 <0.010 UDL 1 .08 e EH0 183.0 | 8/25/03
B! 6010B ESOIL 1 mg/L EX 00322 0.0332 3.1 0.968 1.00 93.6| 8/25/03
T 6010B ESOIL 1 mg/L EX <0 .0030 <0.0030 UDL 107 100 1070 | 8/25/03
2 6010B ESOIL; 1 mg/L EX <0 .0050 <0 .0050 UDL 0.964 1,00 96.4| B/25/03
7 6010B ESOIL 1 mg/L EX 0:185 0190 2 T 1.710 1.00 g1 45| B/25/03
T.EGEND:
b T4 (lSAM - DUPI/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.

F )% = (|SPK - MSD|/((SPK + MSD)/2) * 100) M in Duplicate/MSD column indicates MSD.

SPIKE ADD column, A = Post Digest Spike;

~7 Sample 1:

SVL

SAM No.:

34

%R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added
72472 Client Sample ID: T1-04-1.2-T

8/26/03 13:35
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LJL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch " P.0. Box 929 u Kellogg, Idaho  83837-0929 " Phone: (208)784-1258 »  Fax: (208)783-0891

CLIENT : MCS Environmental SVL JOB: 107092
JECTz 11018:016 SAMPLE: 347510
ENT SAMPLE ID: STR-01-0-Sw ‘ TOT/DIS

gmple Collected: 8/08/03 8:30
‘ Sample Receipt : 8/12/03 Matrix: WATER
Date of Report : 8/27/03
Determination Result Units Dilution Method Analyzed
T pH 7.89 150.1 8/13/03
T Calcium 98.9 mg/L 200.7 8/24/03
T Chloride 0.69 mg/L 3000 8/22/03. |
T Hardness 297 mg CaCO3/L 2340B 8/24/03 |
T Magnesium 17kl mg/L 200.7 8/24/03
T Sulfate, S04 140 mg/L 1:0) 3040 .0 8/22/03
T Arsenic <0.010 mg/L 200.7 8/24/03
T Cadmium <0.0020 mg/L 200.7 8/24/03
T Copper <0.0030 mg/L 2007 8/24/03
T Mercury <0.00020 mg/L 245.1 8/26/03
T Lead <0.0050 mg/L 200 77 8/24/03
T Zing 0.0641 mg/L 200 .7 8/24/03
D Arsenic <0.010 mg/L 200.7 8/24/03
D Cadmium <0.0020 mg/L 200..7 8/24/03
D Copper <0.0030 mg/L 200 .7 8/24/03
D Mercury <0.00020 mg/L 245:1 8/26/03
D Lead <0.0050 mg/L 200.7 8/24/03
| B Zine 0.0655 mg/L 200.7 8/24/03

L |
ered fraction: 347518

‘inewed By: /Ag//l-" Date f’/z?/o?

8/27/03 9:57




INC.

SVL ANALYTICAL, Certificate: ID IDO00T9 |
One Government Gulch " P.0. Box 929 u Kellogg, Idaho  83837-0929 = Phone: (208)784-1258 w  Fax: (208)783-0897
CLIENT MCS Environmental SVL JOB: 10709
PROJECT: 170185016 SAMPLE: 34751
CLIENT SAMPLE ID: SP-03-0-SW TOT/DIS
Sample Collected: 8/08/03 11:00
Sample Receipt =: 8/12/03 Matrix: WATER
Date of Report : 8/27/03
Determination Result Units Dilution Method Analyzed

I

T pH .22 150.1 8/13/03

T Calcium 126 mg/L 2007 8/24/03

T Chloride 0.64 mg/L 300.0 8/22/03

T Hardness 361 mg CaCO3/L 2340B 8/24/03

T Magnesium il mg/L 200.9 8/24/03

T Sulfate, S04 200 mg/L 10 300.0 8/22/03

T Arsenic <0.010 mg/L 200.7 8/24/03

T Cadmium <0.0020 mg/L 200.7 8/24/03

T Copper <0.0030 mg/L 200.7 8/24/03

T Mercury <0.00020 mg/L 245.1 8/26/03

T Lead <0.0050 mg/L 200.7 8/24/03

T Zine 0.0229 mg/L 2007 8/24/03

D Arsenic <0.010 mg/L 200.7 8/24/03
Filtered fraction: 347519

St

Date %7/0%

8/27/03 9:57

Reviewed By:




{ 7L ANALYTICAL, INC.

Certificate: ID ID00019

One Government Gulch u P.0. Box 929 " Kellogg, Idaho  83837-0929 Phone: (208)784-1258 »  Fax: (208)783-0891
CLIENT : MCS Environmental SVL JOB: 107092
( JEET: 11078.016 SAMPLE: 347512
QENT SAMPLE ID: TS-07-0-SW
mple Collected: 8/08/03 14:30
‘ Sample Receipt : 8/12/03 Matrix: WATER
Date of Report : 8/27/03
Determination Result Units Dilution Method Analyzed
pH 5.48 TS50 8/18/03 i
Calcium 267 mg/L 2007 8/24/03
Chloride 103 mg/L 300.0 8/22/03
Hardness 1170 mg CaCO3/L 2340B 8/24/03
Magnesium 123 mg/L 200.7 8/24/03
Sulfate, S04 854 mg/L 50 300:0 8/22/03
Arsenic 0.033 mg/L 2007 8/24/03
Cadmium 0.0422 mg/L 200.7 8/24/03
Copper 0.217 mg/L 200.7 8/24/03
Mercury <0.00020 mg/L 245.1 8/26/03 |
Lead 0.0859 mg/L 200:7 8/24/03
Zinc 613 mg/L 200.7 8/24/03
L

Reviewed By:

79

Date 57;733

8/27/03 9:57




SVL ANALYTICAL, INC. Certificate: ID IDO0OT9
One Government Gulch n P.0. Box 929 . Kellogg, Idaho  83837-03929 n Phone: (208)784-1258 a  Fax: (208)783-0891

CLTENT : MCS Environmental SVL JOB: 107092
PROJECZ: 110718.018 SAMPLE: 34751
CLIENT SAMPLE ID: DT-08-0-SW TOT/DIS
Sample Collected: 8/08/03 15:30
Sample Receipt : 8/12/03 Matrix: WATER
Date of Report : 8/27/03
Determination Result Units Dilutien Method Analyzed

| T pH 766 150. 1 8/13/03

T Caledipm 7944 mg/L 2007 8/24/03

T Chleride 0:76 mg/L 300.0 87/22./03

T Hardness 2.35 mg CaCO3/L 2340B 8/24/03

T Magnesium 9.01 mg/L 200.9 8/24/03

T Sulfate, S04 66 ..5 mg/L 5 300.0 8/22/03

T Arsenic <0.010 mg/L 200.7 8/24/03

T Cadmium 0.0025 mg/L 200.7 8/24/03

T Copper 0.0110 mg/L 200.7 8/24/03

T Mercury <0.00020 mg/L 245.1 8/26/03

T Lead ' 0.05717 mg/L 200.7 8/24/03

T Zinc 0.234 mg/L 200.7 8/24/03

D Arsenic <0 010 mg/L 200.7 8/24/03
|

Filtered fraction: 347521

Reviewed By: /%2%%:22/_ Date %ﬁg/;;

8/27/03 9:57




{ 7L ANALYTICAL, INC. Certificate: ID ID000T9
One Government Gulch n P.0. Box 929 u Kellogg, Idaho  83837-0929 M Phone: (208)784-1258 »  Fax: (208)783-0891

CLIENT : MCS Environmental SVL JOB: 107092
I JECT: 11018:0186 SAMPLE: 347514
QENT SAMPLE ID: DTD-09-0-SW TOT/DIS
ple Collected: 8/08/03 16:15
Sample Receipt =: 8/12/03 Matrix: WATER
‘ Date of Report : 8/27/03
Determination Result Units Dilution Method Analyzed
]
T pH B.27 150.1 8/13/03 |
T Caleium 75:..B mg/L 200.7 8/24/03
T Chleride 0.74 mg/L 800..0 8/22/03
T Hardness 2101 mg CaCO3/L 2340B 8/24/03
T Magnesium 5.53 mg/L 200.7 8/24/03
™ Sulfate, S04 97.1 mg/L 5 300.0 8722403
T Arsenic <0.010 mg/L 200.7 8/24/03
T Cadmium 0.00217 mg/L 200 .7 8/24/03
T Copper 0.0091 mg/L 200.7 8/24/03
T Mercury <0.00020 mg/L 24541 B/26/03
T Lead 0.0402 mg/L 2007 8/24/03
T Zine 0.268 mg/L 200 .7 8/24/03
D Arsenic <0.010 mg/L 200.7 8/24/03

?iltered fraction: 347522
Reviewed By: /%f Date é>/7’7/95
; 8/27/03 9:57




SVL ANALYTICAL,

INC.

Certificate: ID ID00019

One Government Gulch " P.0. Box 929 u Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 »  Fax: (208)783-0891
CLIENT MCS Environmental SVL JOB: 10709
PROJECT: 11018.016 SAMPLE: 34751
CLIENT SAMPLE ID: AD-12-0-SW TOT/DIS
Sample Collected: 8/08/03 16:45
Sample Receipt : 8/12/03 Matrix: WATER
Date of Report : 8/27/03

Deterhination Result Units Dilution Method Analyzed

T
T pHE 7.81 150.1 8/13/03
T Calcium 90.2 mg/L 200.7 8/24/03
T Chloride 070 mg/L 300.0 8/22/03
T Hardness 262 mg CaCO3/L 2340B 8/24/03
T Magnesium 8.94 mg/L 2001.'7 8/24/03
T Sulfate, S04 102 ng/L 5 300.0 8/22/03
T Arsenic <0.010 mg/L 200.7 8/24/03
T Cadmium <0.0020 mg/L 200.7 8/24/03
T Copper 0.0049 mg/L 20 0:.7 8/24/03
T Mercury <0.00020 mg/L 245 .1 8/26/03
T Lead 0.0087 mg/L 200.7 8/24/03
T Zinc 0.0808 mg/L 2007 8/24/03
D Arsenic <0.010 mg/L 200.7 8/24/03

|

Filtered fraction: 347523 )

Reviewed By: // Date %éﬁé@

8/27/03 9:57




/L ANALYTICAL, INC. Certificate: ID ID000T9
One Government Gulch . P.0. Box 929 n Kellogg, Idaho  83837-0929 Phone: (208)784-1258 »  Fax: (208)783-0891
CLIENT MCS Environmental SVL, JOB = 107092
’ JRCT: 1710718.016 SAMPLE: 347516
ENT SAMPLE ID: STR-11-0-SW TOT/DIS
mple Collected: 8/08/03 17:30
‘ Sample Receipt : 8/12/03 Matrix: WATER
Date of Report : 8/27/03
Determination Result Units Dilution Method Analyzed
I |
T pH T+83 1.50..1 B/13/03 |
T Calcium 691 mg/L 200.7 8/24/03 |
T Chloride 0.68 mg/L 3000 8722/03
T Hardness 190 mg CaCO3/L 2340B 8/24/03
T Magnesium 4.18 mg/L 200.7 8/24/03
T Sulfate, S04 49.9 mg/L 5 300.0 8/22/03
T Arsenic <0.010 mg/L 200.7 8/24/03
T Cadmium 0.0049 mg/L 200.-7 8/24/03
T Copper 0.0106 mg/L 2007 8/24/03
T Mercury <0.00020 mg/L 245 .. 1 8/26/03 |
T Lead 0.187 mg/L 200.7 8/24/03
T Zinc 0. 595 mg/L 2007 8/24/03
| D Arsenic <0.010 mg/L 2007 8/24/03
L
Filtered fraction: 347524

Reviewed By:

Date 54%43

8/27/03 9:57




INC.
P.0s

SVL ANALYTICAL,

One Government Gulch "

Box 929 N Kellogg, Idaho

Certificate:
Phone: (208)784-1258 «

1D ID00019

83837-0929 . Fax: (208)783-0891

CLTENT ¢
PROJECT'2 11018;0816
CLIENT SAMPLE ID:
Sample Collected:

MCS Environmental

STR-13-0-SW
8/08/03 18:00

SVL JOB: 10709
SAMPLE: 3475
TOT/DT

Sample Receipt : 8/12/03 Matrix: WATER
Date of Report : 8/27/03
Determination Result Units Dilution Method Analyzed

1
T PH 8.30 150.1 8/13/03
T Calcium 62.1 mg/L 200.7 8/24/03
T Chloride 0-69 mg/L 300.0 8/22/03

| T Hardness 167 mg CaCO3/L 2340B 8/24/03
T Magnesium 2.91 mg/L 206..7 8/24/03
T Sulfate, S04 40.6 mg/L 5 300.0 8/22/03
T Arsenic <0070 mg/L 2007 8/24/03
T Cadmium <0.0020 mg/L 200.7 8/24/03
T Copper <0.0030 mg/L 200.7 8/24/03
T Mercury <0.00020 mg/L 245 .1 8/26/03
T Lead <0.0050 mg/L 200.7 8/24/03
T Zine 0.108 mg/L 20047 8/24/03
D Arsenic <0.010 mg/L 200.7 8/24/03
D Cadmium <0.0020 mg/L 200.7 8/24/03
D Copper <0.0030 mg/L 200.7 8/24/03
D Mercury <0.00020 mg/L 245 .1 8/26/03
D Lead <0.0050 mg/L 200.7 8/24/03
D Zing G112 mg/L 200.7 8/24/03 |

J
Filtered fraction: 347525

Reviewed By:

Date -§é7/33

8/27/03 9:57




va

L ANALYTICAL,

INC.

Quality Control Report
Part I Prep Blank and Laboratory Control Sample

‘lient :MCS Environmental SVL JOB No: 1070;;?
, . I [ — Analysis|

Qyte Method|Matrix| Units Prep Blank True——LCS——Found LCS %R | Date
h nic 200.7 |WATER |mg/L <0.010 1.00 0.940 94.0 8/24/03
Calcium 200.7 |WATER |mg/L <0.040 20:0 2001 100.5 8/24/03
Cadmium 200.7 |WATER |mg/L <0.0020 1.00 0:942 | 94.2 8/24/03
.opper 200.7 |WATER |mg/L <0.0030 1.00 1.00 | 100.0 | 8/24/03
‘ardness 2340B |WATER |mg/L 20265 132 1:3% 99.2 8/24/03
Magnesium 200.7 |WATER |mg/L <0.040 20.0 18:5 99.5 8/24/03
Tead |200.7 |WATER |mg/L <0, 0050 1.00 0.954 95.4 | 8/24/03
ing 200.7 |WATER |mg/L <0.0050 1.00 0.941 94 .1 8/24/03
‘riercury 245.1 |WATER |mg/L <0.0002 0.0050 0.0047 94.0 8/26/03
Chloride |300.0 |WATER |mg/L <0.20 5.00 51101 100.2 | 8/22/03]
" ulfate, S04 |300.0 |WATER |mg/L <0.30 1020 9:56 95,6 Bi/22/03
H | 150.1 |WATER 5:79 *| 6.10 6:17 100.2 8/13/03
| | | 1 | |

LEGEND:
CS = Laboratory Control Sample LCS %R = LCS Percent Recovery N/A = Not Applicable

8/27/03 9:59




SVL ANALYTICAL, INC. Quality Control Report |
Part II Duplicate and Spike Analysis

-
[Client :MCS Environmental SVL JOB No: 107092ﬁ
[ —QC SAMPLE ID rDuplicate or MSD—p———— Matrix Spike —— Analysj
|Test Method Matrix | Units Result| Found RPD%| Result  SPK ADD $R Dat
— | [
As 200.7 WATER 1 mg/L | <0.010 =0, 01 UDL 0.973 1.00 97.3] 8/2470
As 200.7 WATER 2 mg/L <0.010 <0.010 UDL 1.03 1.00 103.0| 8/24/03
a 200.7 WATER 1 mg/L 98..9 101 2.1 119 200 100.5| B/24/03
2d 200.7 WATER 1 mg/L <0.0020 <0.0020 UDL 0.920 100 92.0| 8/24/03
/| 200.7 WATER 2 mg/L <0.0020 <0.0020 UDL 0.976 1.00 97.6| 8/24/03
cu 200.7 WATER 1 mg/L <0.0030 <0.0030 UDL 0.990 1.00 99.0| 8/24/03
Zu 200.7 WATER 2 mg/L <0.0030 <0.0030 UDL 0.975 100 97.5] 8/24/03
idns 2340B WATER 1 mg/L 291 303 2.0 426 132 9%7.7| 8/24/03
1g 200.7 WATER 1 mg/L 1321 123 146 B2 20.0 95.5| 8/24/03
Elo) 200.7 WATER 1 mg/L | <0.0050 <0.0050 UDL 0l-936 1.00 93.6| B/24/03
2B 200.7 WATER 2 mg/L <0.0050 <0.0050 UDL 0.991 1.00 99.1| 8/24/03
in 200.7 WATER 1 mg/L 0.0641 0.0646 0.8 0= 970 100 90.6| 8/24/03
n 200.7 WATER 2 mg/L 0.0655 0.0653 0.3 1.04 100 97.5| 8/24/03
ig 245.1 WATER 1 mg/L <0.0002 <0.0002 UDL 0.0011 00010 110.0| 8/26/03
ig 245.1 WATER 2 mg/L <0.0002 <0.0002 UDL 0.0011 0.0010 110.0| 8426403
=1 300.0 WATER 1 mg/L 0.69 068 0.0 2:52 2.00 91.5| 8/22/03
504 300.0 WATER 1 mg/L 140 140 0.0 192 500 104.6| 8722403
>H 150.1 WATER 1 72889 =9 0.3 N/A N/A N/A 8/13/03
| L
LEGEND:

RPDZ = ([SAM - DUPI/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.
RPDZ = (}SPK - MSD[/((SPK + MSD)/2) * 100) M 4in Duplicate/MSD column indicates MSD.

SPIKE ADD column, A = Post Digest Spike; %R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added
QC Sample 1: SVL SAM No.: 347510 Client Sample ID: STR-01-0-SW P

QC Sample 2: SVL SAM No.: 347518 Client Sample ID: STR-01-0-SW =D

8/27/03 .
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/L ANALYTICAL, INC.

Certificate: ID IDO001S

One Government Gulch » P.0. Box 929 " Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 « Fax: (208)783-0891

CLIENT : MCS ENVIRONMENTAL SVL JOB: 107482
JECT: 11018.016 SAMPLE: 352344
ENT SAMPLE ID: STR-15-0.1-S

@ ple Collected: 9/03/03 16:30 % Solids: 70.2%

Sample Receipt : 9/05/03 Matrix: BOIL

Date of Report » 9/18/03 As Received Basis
Determination Result Units Dilution Method Analyzed
Arsenic 33..0 mg/kg . 6010B 9/17/03

Cadmium 11:2 mg/kg 6010B 9/17/03
Copper 38.8 mg/kg 6010B 9/17/03
MERCURY <0.0333 mg/kg T4T71A 9/12/03
Lead 201 mg/kg 6010B 9/18/03
Zine, 2170 mg/kg 6010B 9/17/03

Reviewed By: %Mzﬁ{/— Date 7//‘7/5 3

9/19/03 10:13




SVL ANALYTICAL, INC.

Certificate: ID ID00C1Q

One Government Gulch . P.0. Box 929 " Kellogg, Idaho  83837-03929 Phone: (208)784-1258 &  Fax: (208)783-0891
CLIENT : MCS ENVIRONMENTAL SVL JOB: 1074
PROJECT: 17018.016 SAMELE: 3523
CLIENT SAMPLE ID: WRD1-16-1-WR
Sample Collected: 9/03/03 17:00 % Solids: 92.2%
Sample Receipt : 9/05/03 Matrix: SOIL
Date of Report : 9/19/03

Determination Result Units Dilution Method Analyzed
ARP 261 TCaC03/1000T EPA60OQ S/12/03
Acid Generating 101 TCaC03/1000T EPAG0O 912703
Acid Neut. Pot. 362 TCaC03/1000T EPA60O 9/12/03
Non-Ext Sulfur,S 0.090 % LECO 9/12/03
Pyritie Sulfunr,S 3:22 % LECO 9/12/03
Sulfate Sulfur,s 0.940 % LECO 9/12/03
Total Sulfur; S 4.25 % LECO 9/12/03
Arsenic 436 mg/kg 6010B 9/17/03
Cadmium 515 mg/kg 6010B 9/17/03
Copper 366 mg/kg 6010B 9/17/03
MERCURY 1.49 mg/kg 7471A 9412/03
Lead - 5630 mg/kg 10 60108 9/18/03
Zinc 5710 mg/kg 60108 S/17/03
SAMPLE SIEVED TO 2MM
L 7).
Reviewed By: /%ﬁf— Date f//f’/é3

9/19/03 10:13




: L ANALYTICAL, INC. Quality Control Report
. Part I Prep Blank and Laboratory Control Sample

. Client :MCS ENVIRONMENTAL SVL JOB No: 107482
Analysis
Analyte Method |Matrix| Units Prep Blank Trae=—=LCS Found LCS %R Date
“ic 60108 |SOIL mg/kg <1.0 110 1:07% 97.3 S /1T /03
L ___6lbial 6010B |SOIL mg/kg <0.20 101 991 98.1 9/17/03
Copper 6010B |SOIL |mg/kg <0.30 118 121 10245 9/17/03
Lead 6010B |SOIL mg/kg <050 102 105 102 .9 9/18/03
Jing 6010B |SOIL mg/kg <0 550 193 181 99.0 9/17/03
. 1ERCURY 7471A |SOIL mg/kg <0.0333 3.77 3.94 106 ..2 9/12/03
Acid Neut. Pot. |EPA600|SOIL TCaC03/k N/A 52:0 50.6 97:3 9/12/03
_Non-Ext Sulfur,S|LECO SOIL % <0.010 N/A N/A 9/12/03
writic sulfur,S|LECO [8OIL % 0,010 N/A N/A 9/12/03|
sulfate Sulfur,S|LECO SOIL % <0.010 N/A N/A 912403
Total Sulfur,; 8§ [(LECO SOIL % <0.010 0.298 0320 107.4 9/12/03
JGEND
LCS = Laboratory Control Sample LCS 7ZR = LCS Percent Recovery N/A = Not Applicable

9/13/03 10:13




5VL ANALYTICAL, INC. Quality Control Report
Part II Duplicate and Spike Analysis

Client :MCS ENVIRONMENTAL SVL JOB No: 107482
C SAMPLE ID Puplicate or MSD Matrix Spike ——————Analysis

Test Method Matrix (—gnits Result Found RPD% Result SPK ADD %R Date

s 6010B SOIL 4 mg/kg 436 577 M| 2.1 565 100 R >4S| 9/17

4 6010B SOIL 1 mg/kg 51.5 140 M| 0.0 140 100 88.5| 9/17 ;

pio: 6010B SOIL 1 mg/kg 366 516 M| 11.7|| 459 100 93.6| 9/17/03: °

b 6010B SOIL 1 mg/kg 5630 6550 M| 29.6]| 4860 100 R >45| 9/18/03

n 6010B SOIL 1 mg/kg 5710 6050 M| 0.3| 6070 100 R >43| 9/17/03

ig 7471A SOIL . 1 mg/kg 1.49 1.34 10.6 1.53 0.167 R >45| 9/12/03

s Sol. 999 SOIL 1 % B7.2 93.5 1.4 N/A N/A N/A | 9/09/03

\BP  EPA600 SOIL 1 TCaCO3/| 261 258 1.2 N/A N/A N/& | 9712703

\GP  EPA600 SOIL 1 TCaCO3/| 101 103 2410 N/Aa N/A N/A | 9/12/03 |

WP  EPA600 SOIL 1 TCaCO3/| 362 361 0.3 N/A N/A N/A | 9/12/03

; N-EX LECO SOIL 1 % 0.090 0.090 0.0 N/A N/A N/A | 9/12/03

;-PYR LECO SOIL 1 % 3022 3.29 2.2 N/A N/A N/A | 9/12/03 ¢

;-S04  LECO SOIL 1 % 0.940 0.880 6.6 N/A N/A N/A | 9/12/03

-TOT LECO SOIL 1 % 4.25 4.26 0.2 N/A N/A N/A | 9/12/03

LEGEND:

RPDZ = (’SAM - DUPj/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.
RPD% = (|SPK - MSD|/((SPK + MSD)/2) * 100) M 4in Duplicate/MSD column indicates MSD. : Lt

SPIKE ADD column, A = Post Digest Spike; ZR = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added }
Control 1imits for MS recoveries apply only if the spike add is at least 0.25 times'thevconcentration of the analyte in the"samp1e.”
Control Timits for the RPD apply only if the concentration of the analyte in the sample is at least five times the reporting limit.
QC Sample 1: SVL SAM No.: 352342 Client Sample ID: WRD1-16-1-WR '

9/19/03 10:14




CHAIN OF CUSTODY RECORD Page_ | of |

Client:_ PACS Enydlop i We NOTES:
Contact: W2 _.[' .\.u, KU muAv 1) Ensure proper container packaging. Table 1. -- Matrix Type FOR SVL USE ONLY
Address: i b bﬁ i C.\ el 2) Ship samples promptly following collection. 1 = Surface Water, 2= Ground Water SVL ,—O@ ]
vz ®ey BT S5AR * 3) Designate Sample Reject Disposition 3 =Soil/Sediment, 4 = Rinsate, 5= Oil s
T ;o
Phone Nuniber: ey Nr\ﬁmw .. MNUU ¢ PO#: :& A , &/ﬁb ; 6 = Waste, 7= Other (Specify) : o
FAX Number: 1 & 2 "0j S S e . 's Signature:
FAX Number b\mN B . MLW%«M Nwmbw Project Name ﬂm..iwH <% ﬁwhm.vmﬁ Samplers Signature -
Lab Name: SVI, Analytical, Inc. (208) 784-1258 FAX (208) 783-0891 Analyses Required
Addeess:  One Government Gulch, Kellogg, ID 83837-0929 ,, m J
Collection Miscellaneous Preservative(s) L8 nm
z |& 1o
) > |0 ’
g 5|3 |2 = 0
Sample ID Date Time 2 |2 5 = 5 W 5 B W Comments
3 E2)5 |5 | NP3 % B
g Eslz [ElElBl. BB |E AT
= sl [E |21z 18 |= | |4 |- BN
Q = b ] »n =2 | |m =z O
i e . &) & \
"Wy i 1 - WO p{mq\cu [ o | wh W b, SH) :
. i D SAHRLE
N.CLN,UU ay - u Jﬁw. o3 A7) rrmwv W ~W Z VA o Pl
sRere (ot |9z)ed phisg |9 S [ WX
i . B .
t wm\dhhx\ J\H\SJ\J}P *7. |
: [ ldiy & sievel},,
6. ‘ Tm tore \VEJQ._,W
9.
10.

Relinquished by: p ate: Time: Received h:Y - & ate: Time:
, : 1 dun, e Qe mj
~D \ Cﬁp s A krr\/ L \JWOJV M

Received by: Date: Time:

Relinquished by: . ate: Time:

N

ct: | | Return | | Dispose | | Store (30 Days) White: LAB COPY Yellow: CUSTOMER COPY SVL




CLIENT: TOM MCCAMANT
MCS ENVIRONMENTAL
5562 ALLOY SOUTH

i1 et 1

SVL ANALY , INC.

One Government Gulch - ogg, ID 83837-0929
SAMPLE RECEIPT CONFIRMATION SVL. JOB No: 107482
Received: 9/05/03
Expected Due date: 9/19/03

MISSOULA MT 59808
FAX: (406)728-7367
SVL# M|ClientID Sampled| Time| By |Received|Sample Comments
352342 S |{WRD1-16-1-WR 9/03/03|17:00 |wPP| 9/05/03
352343 S |WRD2-14-1-WR 9/03/03(10:00|WPP| 9/05/03|SVL TO HOLD SAMPLE PER COC
352344 S|STR-15-0.17-0.5" 9/03/03|16:30 (WPP| 9/05/03
14°c.

ADDITIONAL COMMENTS FOR JOB: Sample Cooler temp:

[X] These samples will be DISPOSED
[ 1 These samples will be ARCHIVED

45 days after job completion.
45 days, then you will receive a letter requesting disposal options.

Pleazse contact Crystal sevy (208-784-1258) if you have questions regarding the receipt of these samples.

9/05/03 16:27




5VL ANALYTICAL, INC. Certificate: ID ID0O0019
One Government Gulch u P.0. Box 929 u Kellogg, Idaho  83837-0929 " Phone: (208)784-1258 " Fax: (208)783-0891

IENT : MCS ENVIRONMENTAL SVIL, JOB: 107808
JECT: 11018.016 SAMPLE: 356174
IENT SAMPLE ID: WRD1-16-1-WR

Sample Collected: 9/03/03 17:00

f Sample Receipt : 9/23/03 Matrix: ESOIL
' Date of Report : 10/06/03 Extraction: SPLP
Determination Result Units Dilution Method Analyzed
Arsenic h <0.010 mg/L EXT 200.7 10/05/03
Cadmium 20.0020 myg/L EXT 2007 10705703
Copper <0.0030 mg/L EXT 20007 10/05/03
Lead <0, 0050 mg/L BXT 200..7 10/05/03
Zine 0.0518 mg/L EXT 200 .7 10/05/03

SAMPLE FROM PREVIOUS SVL JOB #107482

-47 )
Reviewed By: ,d%,@gzy’ Date ro/L/eo
e ass

10/06/03 13:48




SVL ANALYTICAL, INC. Quality Control Report
Part I Prep Blank and Laboratory Control Sample

Client :MCS ENVIRONMENTAL SVL JOB No: 107808
Analysis

Analyte Method [Matrix | Units Prep Blank True 1.CS Found ILCS &R Date
Arsenic 200.7 |ESOIL |mg/L EXT <0.010 1.00 0.948 94.8 10/0‘5.
Cadmium 200.7 |(ESOIL |mg/L EXT <0.0020 1..00 0.974 97.4 10/05/03
Copper 200.7 |ESOIL |mg/L EXT <0.0030 1.00 1,077 101 .0 10/05/03
Lead 200.7 |ESOIL |mg/L EXT <0.0050 1.00 0.964 96.4 10/05/03
Zine 200.7 |ESOIL |mg/L EXT <0.0050 1.00 0.962 96.2 10/05/03
LEGEND:

LCS = Laboratory Contro1'8amp1e LCS ZR = LCS Percent Recovery N/A = Not Applicable

10/06/03 13:48




5 L ANALYTICAL, INC.

Quality Control Report
Part II Duplicate and Spike Analysis

‘ient :MCS ENVIRONMENTAL

JOB No: 107808

QC SAMPLE ID Duplicate or MSD— Matrix Spike Analysis
Matrix Units Result Found RPD% Result SPK ADD $R Date
]

i 1 mg/L EX <0.010 20010 UDL 0.930 1.00 93.1010405/03
B4 200.7 ESOIL 1 mg/L EX <0.0020 <0.0020 UDL 6933 1..00 93.3110/05/,03
gl 200,7 ESOIL 1 mg/L EX <0.0030 <0.0030 UDL 103 1..00 103:0(10/05/03
bl 200.7 ESOIL 1 mg/L EX <0.0050 £ 0050 UDL 0.948 1.00 94.8]10/05/03
4 200.7 BSOIL 1 mg/L. EX 0.0518 0. 0515 0.6 02952 1.00 90.0(10/05/03

LEGEND:

F % = (|SAM - DUP|/((SAM +7DUP)/2) * 100) UDL = Both SAM & DUP not detected.
R )% = (]SPK - MSDI/((SPK + MSD)/2) * 100) M in Duplicate/MSD column indicates MSD.
SPIKE ADD column, A = Post Digest Spike; %R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added

C~ntrol 1imits for MS recoveries apply only if the spike add is at least 0.25 times the concentration of the analyte in the sample.
( 1trol limits for the RPD apply only if the concentration of the analyte in the sample is at least five times the reporting limit.

. Sample 1: SVL 8AM No:z 356174

Client Sample ID: WRD1-16-1-WR

*Result or *Found: Interference required dilution.

10/06/03 13:48
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Chris Meyer

g % . ‘S‘Z/ ‘/
From: Warren Phillips [warren.p@mcs-environmental.com] 0 T P 9 B zi/_
Sent: Friday, September 19, 2003 11:47 AM Le T 4IRS R3 8
To: Chris Meyer
Subject: RE: Forest Rose Sample i . _

] m;/' /VP z50/ %/ L, éé( ,'0/, L

Ar, Cd, Cu, Bb, Zin Xa'f" Jﬁ-y’—('ff\fi) +H = /SO _/52 -

————— Original Message----- A /0,30
From: Chris Meyer [mailto:chris@svl.net]
Sent: Friday, September 19, 2003 12:28 PM
To: Warren Phillips

Subject: RE: Forest Rose Sample

Warren....
Which metals do you want analyzed on the SPLP extract? We'll set it up once

I know which metals you need. Thanks......

————— Original Message-—----
From: Warren Phillips [mailto:warren.p@mcs—-environmental.com]

Sent: Friday, September 19, 2003 11:31 AM
To: chris@svl.net
Subject: Forest Rose Sample

Hi Chris could you please analyze sample #352342 for Job: 107482
for SPLP please

Thanks, ‘
Warren

VVVVVVVVVVVVYVYV




SVL ANALYTICAL, INC. Page 1 of 1
one Government Gulch - Kellogg, ID 83837-0929
from
CLIENT: TOM MCCAMANT SAMPLE RECEIPT CONFIRMATION SVL JOB No: 107482
MCS ENVIRONMENTAL Received: 9/05/03
Expected Due date: 9./19/03

5562 ALLOY SOUTH

MISSOULA MT 59808
FAX: (406)728-7367

SVL# M|clientID Sampled Received|Sample Comments

352342 WRD1-16-1-WR 9/03/03 9/05/03
SAMPLE SIEVED TO 2MM

352343 WRD2-14-1-WR 9/03/03 9/05/03|SVL TO HOLD SAMPLE PER COC
352344 STR-15-0.1-8 9/03/03 9/05/03

ADDITIONAL COMMENTS FOR JOB: Sample Cooler temp:

[X] These samples will be DISPOSED 45 days after job completion.
[ 1] These samples will be ARCHIVED 45 days, then you will receive a letter requesting disposal options.

Please cont ystal sSevy (208-784-1258) if you have question arding the receipt of these samples.




SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch " P.0. Box 929 x Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 a Fax: (208)783-0891]

CLIENT : MCS ENVIRONMENTAL SVL JOB: 108046
PROJECT: 11018.016 SAMPLE: 35889
CLIENT SAMPLE ID: B1-17-10-T
Sample Collected: 9/30/03 11:00 % Bolidg: 73.71%
Sample Receipt : 10/03/03 ‘ Matrix: S0IL
Date of Report : 10/21/03 As Received Basis

Determination Result URits Dilution Method Analyzed

ABP R ML TCaC03/1000T EPA600 10/17/03

Acid Generating 165 TCaCo3/1000T EPA600 10/17/03

Acid Neut. Pot. 2872 TCaCO03/1000T EPA600 10/17/03

Non-Ext Sulfur,S 0..050 % LECO 10/17/03

PYFi B BUlEar, 8 5:.27 % LECO 10/17/03

Sulfate Sulfur,S 0.570 % LECO 10/17/03

Total Sulfur, S 5589 % LECO 10/17/03

Arsenic 139 mg/kg 6010B 10/20/03

Cadmium 658 mg/kg 6010B 10/20/03

Copper 639 mg/kg 10 6010B 10/20/03

Lead 506 mg/kg 6010B 10/20/03

ZARE 7030 mg/kg 6010R 10/20/03

Reviewed By: /% Date (8/edo3

10/21/03 11:16




oJL ANALYTICAL,

INC.

Certificate: ID ID00019

One Government Gulch P.0. Box 929 N Kellogg, Idaho  83837-0929 » Phone: (208)784-1258 = Fax: (208)783-0891
I, ITENT MCS ENVIRONMENTAL SVL JOB: 108046
JECT e 11018.016 SAMPLE;: 358897
ENT SAMPLE ID: B1-18-20-T
ample Collected: 9/30/03 12:30 % Solids: 74.6%
Sample Receipt 10/03/03 Matrix: SOIL
Date of Report 10/21/03 As Received Basis
Determination Result Units Dilution Method Analyzed
ABP i 430 TCaCO03/1000T EPA600 10/17/03
Acid Generating 107 TCaC03/1000T EPA600 10/17/03
Aedd Neut:. Pot. 537 TCaca3/1000T EPA600 10/17/03
Non-Ext Sulfur,S 0.020 % LECO 18/47/03
Pyritic Sulfur,8 3.42 % LECO 108/17/03
Sulfate Sulfur,8 0.530 % LECO 10417403
Total Sulfur, 8 397 % LECO 10417/03
Arsenic 231 mg/kg 6010B 10/20/03
Cadmium 40.5 mg/kg 6010B  10/20/03
Copper 664 mg/kg 10 6010B 10/20/,03
Lead 4790 mg/kg 10 6010B  10/20/03
Zine 4140 mg/kg 6010B 10/20/03

Reviewed By:

/1

Date /Qéﬁég

10/21/03 11:16




SVL ANALYTICAL, INC. Certificate: ID ID0O0D19
One Government Gulch u P.0. Box 929 " Kellogg, Idaho  83837-0929 " Phone: (208)784-1258 = Fax: (208)783-0891

CLIENT : MCS ENVIRONMENTAL SVL JOB: 108046
PROJECT: 11018:.016 SAMPLE: 35889
CLIENT SAMPLE ID: B1-19-30-8S
Sample Collected: 9/30/03 13:30 % Bolids: B82.5%
Sample Receipt : 10/03/03 ‘ Makpisg: BOTL
Date of Report : 10/21/03 As Received Basis

Determination Result Units Dilution Method Analyzed

Arsenic T 38.1 mg/kg 6010B 10/20/03

Cadmium 6.58 mg/kg 6010B 10/20/03

Copper 99.4 mg/kg 6010B 10/20/03

Lead 353 mg/kg 6010B 10/20/03

Zinc 1800 mg/kg 6010B 10/20/03

Reviewed By: 4%2%62%/’ Date /?QJQS

10/21/03 11:16




VL ANALYTICAL, INC. Certificate: ID ID0O0019
One Government Gulch u P-0. Box 929 . Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 « Fax: (208)783-0891

. ENT : MCS ENVIRONMENTAL SVL JOB: 108046
‘JECT: 19018.016 SAMPLE: 358901
ENT SAMPLE ID: B3-22-10-T
Sample Collected: 10/01/03 8:00 % Solids: 68.0%
Sample Receipt : 10/03/03 Matrix: SOIL
Date oFf Raport ¢ 10/41/03 As Received Basis
Determination Result Units Dilution Method Analyzed
ABP o =153 TCaC03/1000T EPA600. 10/17/03
Acid Generating 383 TCaC03/1000T EPA600 10/17/03
Acid Neut. Pot. 240 TCaC03/1000T EPA60OO0 10/17/03
Non-Ext Sulfur,S 0.040 % LECO 10417403
Byritic Sulfur;8 12,26 % LECO 10/17/03
Sulfate Sulfur,S 2.20 % LECO 10/17/03
Total Sulfur, S 14.8 % LECO 10/17/03
Arsenic 540 mg/kg 6010B 10/20/03
Cadmium 70.4 mg/kg 6010B 10/20/03
Copper 573 mg/kg 10 6010B 10/20/03
Lead 853 mg/kg 6010B 10/20/03
Zinc 7930 mg/kg 6010B 10/20/03

Reviewed By: ] &%ﬂf Date “’/""é‘@'
10/21/03 11: 16




SVL ANALYTICAL, INC. Certificate: 1D ID00019
One Government Gulch n P.0. Box 929 n Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 &  Fax: (208)783-0891

CLIENT : MCS ENVIRONMENTAL SVL JOB: 10804
PROJECT: 11018.016 SAMPLE: 35890
CLIENT SAMPLE ID: B3-23-20-T
Sample Collected: 10/01/03 8:45 % Solids: 77.1%
Sample Receipt : 10/03/03 Malrims: 20T
Date of Report : 10/21/03 As Received Basis

Determination Result Units Dilution Method Analyzed

ABP = 136 TCaC03/1000T EPA600 10/17/03

Acid Generating 223 TCaC03/1000T EPA600 10/17/03

Acid Neut. Pot. 359 TCaCO03/1000T EPAGOO 10/17/03

Non-Ext Sulfur,S 0.130 % LECO 104177403

Pyritic¢ Sulfur,S 7.-13 % LECO 10/17/03

Sulfate Sulfuzr,S 0.080 % LECO 10417703

Total Sulriur, S 7.34 % LECO 107170038

Arsenic 266 mg/kg 60108 10/20/03

Cadmium 36.72 mg/kg 6010B 10/20/03

Copper 391 mg/kg 10 6010B 10/20/03

Lead 2300 mg/kg 6010B 10/20/03

Zinc 4460 mg/kg 6010B 10/20/03

Reviewed By: /%/\ Date /6’/7/2/513

10/21/03 11:16




wVL ANALYTICAL, INC. Certificate: ID ID0O0D19
One Government Gulch " P.0. Box 929 n Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 u Fax: (208)783-0891

IENT : MCS ENVIRONMENTAL SVL JOB: 108046
JECET:- 110718.01%6 SAMPLE: 358903
ENT SAMPLE ID: B3-24-40-T

ample Collected: 10/01/03 9:30 % Solids: 73.9%

Sample Receipt =: 10/03/03 Matrix: SOIL

Date of Report ¢ 10/21/03 As Received Basis
Determination Result Units Dilution Method Analyzed
ABP gl 195 TCaC03/1000T EPA600 10/17/03
Acid Generating 199 TCaC03/1000T EPA600 10/17/03
Acid Neut. Pot. 295 TCaC03/1000T EPA600 10/17/03
Non=Ext Sulfur,S 0.180 ] LECO TOLTT/03
Pyritie Sulfur,S 6. 37 % ‘ LECO 10417703
Sulfate Sulfur,S 0.320 % LECO 10/ 17/03
Total Sulfur, S 6=87 % LECO 1049 T/03
Arsenic 367 mg/kg 6010B 10/20/03
Cadmium 50.9 mg/kg 6010B 10/20/03
Copper 449 mg/kg 10 6010B 10/20/03
Lead 3780 mg/kg 6010B 10/20/03
Zinc 5420 mg/kg 6010B 10/20/03

Reviewed By: %ﬁ%%é;af~ Date /9/2763

10/21/03 11:16




SVL ANALYTICAL, INC. Certificate: ID ID0O0019
One Government Gulch n P.0. Box 929 n Kellogg, Idaho  83837-0929 x Phone: (208)784-1258 =  Fax: (208)783-0891

CLIENT : MCS ENVIRONMENTAL SVL JOB: 10804
PROJECT: 11018.0786 SAMPLE: 3589
CLIENT SAMPLE ID: B3-25-50.5-8
pample Collected: 10/01/03 10230 % Solids: 87.4%
Sample Receipt : 10/03/03 Matrix: SOIL
Date of Report =: 10/21/03 As Received Basis

Determination Result Units Dilution Method Analyzed

Arsenic i 44 .0 mg/kg 6010B 10/20/03

Cadmium 8.49 mg/kg 6010B 10/20/03

Copper 333 mg/kg 6010B 10/20/03

Lead 700 mg/kg 6010B 10/20/03

Zinc 1030 mg/kg 6010B 10/20/03

Reviewed By: ﬁ%f Date /OA’/O?

10/21/03 11:16




wVL ANALYTICAL, INC. Certificate: ID 1000019
One Government Gulch n P.0. Box 929 u Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 =  Fax: (208)783-0891

IENT : MCS ENVIRONMENTAL SVL JOB: 108046
JECT: 11018.016 SAMPLE: 358903
ENT SAMPLE ID: B3-24-40-T

ample Collected: 10/01/03 9:30 % Solids: 73.9%

Sample Receipt : 10/03/03 Matrix: SOIL

Date of Report : 10/21/03 As Received Basis
Determination Result Units Pilutdieon Method Analyzed
ABP s 195 TCaC03/1000T EPA600 10/17/03
Acid Generating 199 TCaC03/1000T EPA600 10/17/03
Acid Neut. Pot. 395 TCaC03/1000T EPA600 10/17/03
Non-Ext Sulfur, S 0.180 % LECO 1041 7/03
Pyritiec Sulfur,S 6:37 % : LECO 10/17/03
Sulfate Sulfur,S 0.320 % LECO 10/17/03
Total Sulfur,; S 6.87 % LECO 10/17/03
Arsenic 367 mg/kg 60108 10/20/03
Cadmium 50.9 mg/kg 6010B 10/20/03
Copper 449 mg/ kg 10 6010B 10/20/03
Lead 3780 mg/kg 6010B 10/20/03
Zinc 5420 mg/kg 6010B 10/20/03

Reviewed By: ;ﬁ%%ézaf“ Date /9/;763

10/21/03 11:16




SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch u P.0. Box 929 n Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 =  Fax: (208)783-0891

CLIENT : MCS ENVIRONMENTAL SVL JOB: 10804
PROJECT = 11018.0716 SAMPLE: 3589
CLIENT SAMPLE ID: B3-25-50.5-8
Sample Collected: 10/01/03 10:30 % Bolids: 87.4%
Sample Receipt : 10/03/03 Matrix: SOIL
Date of Report : 10/21/03 As Received Basis

Determination Result Units Dilution Method Analyzed

Arsenic & 44.0 mg/kg 6010B 10/20/03

Cadmium 8.49 mg/kg 6010B 10/20/03

Copper 333 mg/kg 6010B 10/20/03

Lead 700 mg/kg 6010B 10/20/03

Zinc 1030 mg/kg 6010B 10/20/03

Reviewed By: V%%f' Date /0/2’/0;

10/21/03 11:16




. VL ANALYTICAL, INC. Certificate: ID ID0O00T9
One Government Gulch . P.0. Box 929 u Kellogg, Idaho  83837-0929 x Phone: (208)784-1258 w Fax: (208)783-0891

] IENT : MCS ENVIRONMENTAL SVL JOB: 108046
, JECT: 110180186 SAMPLE: 358908
ENT SAMPLE ID: B3-29-4595-T
Semple Cellegted: 10/01/03 10:15 % Bolids: 77.3%
‘ Sample Receipt : 10/03/03 Matrix: S0TL
Date of Report ¢ 10/21/03 As Received Basis
Determination Result Units Dilution Method Analyzed
ABP e 512 TCaC03/1000T EPA600 10/17/03
Acid Generating 143 TCaC03/1000T ' EPA600 10/17/03
Acid Neut. Pot. 625 TCaC03/1000T EPA6O0 10/17/03
Non-Ext Sulfur,S 0.030 % LECO 10/17/03
Pyritic Bulfur,s 3.60 % LECO 10/17./03
Sulfate S@lfur,S 0.420 % LECO 10/17403
Total Sulfur, S 4.05 % LECO 10417 408
Arsenic 243 mg/kg 6010B 10/20/03
Cadmium 32-3 mg/kg 6010B 10/20/03
Copper 428 mg/kg 10 6010B 10/20/03
Lead 6000 mg/kg 10 6010B 10/20/03
Zine 3320 mg/kg 6010B 10/20/03

Reviewed By: 55@2{;;wf‘ Date AWQN%3

10/21/03 11:16




VL, ANALYTICAL, INC. Quality Control Report
Part I Prep Blank and Laboratory Control Sample

Client :MCS ENVIRONMENTAL SVL JOB No: 108046
Analysis
Analyte Method |Matrix | Units Prep Blank LEue——"TnES Found LES &R Date
Arsenic 6010B |[SOIL mg/kg <10 110 Ji7, 106.4 10/2(’
Cadmium 6010B |SOIL mg/kg <0.20 101 105 104.0 10/20/03
Copper 6010B |SOIL mg/kg <0.30 118 129 109.3 10/20/03
Lead 6010B |SOIL mg/kg <0 .50 102 105 102.9 10/20/03
ZAre 60108 |SOIL mg/kg <0.50 193 189 97..9 10/20/03
Acid Neut. Pot. |EPA600|SOIL |TCaCO3/k N/A 520 49.2 94.6 10/17/03
Non-Ext Sulfur,S|LECO SOTL % <0.010 N/A N/A 10127 /03
Pyritic Sulfur,S|LECO SOIL % <0.010 N/A N/A 10797403
Sulfate Sulfur,S|LECO SOLL % <0010 N/A N/A 10/17/08
Total Sulfur, S |LECO SOIL % <0010 0.298 0280 94.0 1047 /03
LEGEND: _
LCS = Laboratory Control Sample LCS ZR = LCS Percent Recovery N/A = Not Applicable

10/21/03 10: 56




3} L ANALYTICAL, INC. Quality Control Report
~ Part II Duplicate and Spike Analysis
MCS ENVIRONMENTAL SVL JOB No: 108046
C SAMPLE ID Duplicate or MSD— Matrix Spike Analysis
Method Matrix [_%nits Result Found RPD% Result SPK ADD %R Date
1 6010B SOIL { mg/kg 139 244 M| 22:5 306 100 167.0110/20/03
18 6010B SOLL 1 mg/kg 132 N/A N/A 231 100 A 92.0110/20/03
i) 6010B SOIL 1 mg/kg 65.8 144 M| 20.0 176 100 1102 [10/:208/03
k) 6010B SOIL 1 mg/kg 639 667 M| 32.8 929 100 R >48|10/20/03
o} 6010B SOIL 1 mg/kg 506 521 M(106.641 1710 100 R >4851|10/20/03
B 6010BR SOLL 1 mg/kg 7030 57.30 M| 40.4 8630 100 R >481|10/20/03
7 8ol 999 SOIL 1% T2 N/A N/A N/A N/R |10/15/03
J7 EPA600 SOIL I~ TCaCo3/ it 115 i/ 1y N/A N/A N/A |10/17/03
N EPA600 SOIL 1 TCaCO37 165 166 (0 <t N/A N/A N/&A |10/17/03
NP EPA600 SOIL T TCato3/ 282 281 0.4 N/A N/A N/E 110/717/03
i N-EX LECO SOIL 1% 0.050 0.050 =0 N/A N/A N/&x |10/17/03
34 YR LECO SOIL 1% 5.27 5.30 0.6 N/A N/A N/A |10/17/03
- 104 TLECO SOILL 1 % 0=570 0.540 5.4 N/A N/A N/A |10/17/03
=TOT LECO SOIL e 589 5. 89 0.0 N/A N/A N/B (101 7/03
! IGEND:
R JZ = (ISAM - DUPf/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.
RPDZ = (|SPK - MSD|/((SPK + MSD)/2) * 100) M in Duplicate/MSD column indicates MSD.
S 'KE ADD column, A = Post Digest Spike; %R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added
C trol limits for MS recoveries apply only if the spike add is at least 0.25 times the concentration of the analyte in the sample.
Control 1imits for the RPD apply only if the concentration of the analyte in the sample is at least five times the reporting Tlimit.
QC Sample 1: SVL SAM No.: 358896 Client Sample ID: B1-17-10-T

{ 10/21/03 10: 56
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SVL ANALYTICAL, INC. Certificate: ID I1D00019
One Government Gulch " P.0. Box 929 M Kellogg, Idaho  83837-0929 " Phone: (208)784-1258 w  Fax: (208)783-0891

CLIENT : MCS ENVIRONMENTAL SVL, JOB: 108526
PROJECT: 11018.016 SAMPLE: 3640 24
CLIENT SAMPLE ID: PZ1-30-16-GW

Sample Collected: 11/05/03 11:20

Sample Receipt : 11/06/03 Matrix: WATERG

Date of Report : 11/16/03
Determination Result Units Dil@tion Method Analyzed
ALKALINITY 286 mg CaCO3/L 2320B 114202/03
CO3, Caco3 <7 20 mg CaCO3/L 2320B 11/12/03
HCO3, Caco3l 286 mg CaCO3/L 2320B 11/12/403
pH Tald 1501 11202403
Cyanide-TOT <0.010 mg/L 335.4 11/ 1.8/03
Arsenic <0010 mg/L 200.7 11/417/03
Cadmium <0.0020 mg/L 200 .7 11/147/03
Copper 0.0035 mg/L 2007 W 7403
Lead 0.0128 mg/L 200.7 TN Ty O3
Zinc 0.201 mg/L 200.7 T1/157 /03

Reviewed By: /%?f[/cf Date %/éf/

e 1/06/04 9:22




SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch u P.0. Box 929 " Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 & Fax: (208)783-0891

L LIENT : MCS ENVIRONMENTAL SVL JOB: 108526
OJECTz 11018.018 SAMPLE: 364037

LIENT SAMPLE ID: PZ2-31-9-GW
Sample Collegted: 11/08/03 171:50

Sample Receipt : 11/06/03 Matrix: WATERG

Date of Beport & 11/16/03
Determination Result Units Dilution Method Analyzed
ALKALINITY 184 mg CaCO3/L 2320B 1112708
coO3, Catol <1 -0 mg CaCO3/L 2320B 11/12/03
HCO3, CaCes3 184 mg CaCO3/L 2320B TR L027 83
pH 7 .50 1581 104012/ 83
Arsenic <0.010 mg/L 200.7 1174063
Cadmium <0.0020 mg/L 200.7 v e
Copper 0.0057 mg/L 200 .5 1709/ D3
Lead 0.03817 mg/L 200 .7 17403
zZinc 0.0982 mg/L 200 .7 197074 0.3

Reviewed By: [W%K Date_/_é’_é_{_

1/06/04 9:22




SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch . P.0. Box 929 u Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 a Fax: (208)783-0891

CLIENT : MCS ENVIRONMENTAL SVL JOB: 108528
PROJECT: 11018.016 SAMPLE: 3640
CLIENT SAMPLE ID: PZ3-32-51-GW .
Sample Collected: 11/05/03 12:30
Sample Receipt : 11/06/03 Matrix: WATERG
Date of Report : 11/16/03

Determination Result Units Dilution Method Analyzed

ALKALINITY 163 mg CaCO3/L 2320B 11492403

C03, Caco3 250 mg CaCO3/L 2320B WA 124013

HCOD3, CaCO3 163 mg CaCO03/L 2320B 117412 /403

pH 7:50 150.4 11/12 /03

Arsenic <0.010 mg/L 200 .7 194179403

Cadmium <0.0020 mg/L 200:7 11417403

Copper 0.0038 mg/L 200.7 11/417/03

Lead 0.0802 mg/L 200.7 11/17703

Zinc 0.469 mg/L 200.7 T1AT T/03

A /
Reviewed By: ;Zﬁ%%géz7f Date 54%4;9/

1/06/04 9:22




SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch . P.0. Box 929 " Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 »  Fax: (208)783-0891

LIENT : MCS ENVIRONMENTAL SVL JOB: 108526
ROJECT: 11018.016 SAMPLE: 364039

LIENT SAMPLE ID: PZ4-33-41-GW
Sample Collected: 11/05/03 12:50

Sample Receipt : 11/06/03 Matrix: WATERG
Date of Report : 11/186/03

Determination Result Und.ts Dilutien Method Analyzed

Arsenic 6.92 ng/L 200.7 iyl baee

Cadmium 1.64 mg/L 2007 11417 £03

Copper ST ng/L 200.7 19207403

Lead 4719 mg/L 10 200 .7 T4 D3

Zamne 249 mg/L 200.7 VAL F L D3

10
Reviewed By: ,/j%é%é&&f~ Date V%/ggf

1/06/04 9:22




SVL ANALYTICAL, INC. Quality Control Report
Part I Prep Blank and Laboratory Control Sample

Client :MCS ENVIRONMENTAL SVL JOB No: 108526
Analysis

Analyte Method [Matrix | Units Prep Blank Tewe—LUS—=Found LCS %R Dat
Arsenic 200.7 |WATER |mg/L <0.010 1...00 0.963 96 .3 LA
Cadmium 200.7 |WATER |mg/L <0.0020 100 0.992 99.2 11/17/03
Copper 200.7 |WATER |mg/L <0.0030 1.00 1.06 106:.0 T4 17/03
Lead 200.7 |WATER |mg/L <0.0050 1.00 0.987 98.7 T1A17 /603
Zinc 200.7 |WATER |mg/L <0.0050 1.00 0.971 971 WL T /08
Cyanide-TOT 335.4 |WATER |mg/L <0.010 0.150 0158 105.3 L1418 703
ALKALINITY 2320B |WATER |mg/L <1:0 55.0 57.8 105:: 1 L1263
pH 150.1 |WATER 5.52 7.42 7.43 1001 /2003
LEGEND:

LCS = Laboratory Control Sample LCS %ZR = LCS Percent Recovery N/A = Not Applicable

1/06/04 9:21




VL ANALYTICAL, INC. Quality Control Report
Part II Duplicate and Spike Analysis

g”C]_:'Lent :MCS ENVIRONMENTAL SVL JOB No: 108526
C SAMPLE ID QDuplicate or MSD Matrix Spike ————Analysis
t Method Mtx{*gnits Result Found RPD% Result SPK ADD %R Date
200.7 W 4 mg/L <0.010 <0070 UDL 0.976 1.00 97.6(11/17/03
v .d 200.7 W 1 mg/L <0.0020 <0.0020 UDL 0937 100 93. 7411417/ 03
Cu 200.7 W 1 mg/L 0.0035 <0.0030 200.0 1.04 1..00 11087 [19./17/403
i) 200.7 W 1 mg/L 0.0128 0.0123 4.0 0.962 1.00 94,913 /417/03
n 200.7 W 1 mg/L 0.201 0;..1'99 140 14092 1.00 88.911417/03
N 335.4 W 1 mg/L <0.010 <0.010 UDL 0.118 0.100 118%0111 /18,03
ALK 2320B W 1 mg/L 286 287 0.3 N/A N/A N/A |11/12/03
[ 08 2320B W 1 mg/L e Coh [ UDL N/A N/A N/& (11/12/03
| €03 2320B W 1 mg/L 286 287 0.3 N/A N/A N/A |[11/12/03
pH 150.1 W 1 7.4 7418 0.3 N/A N/A N/n |11772/63
LEGEND:

{ RPDZ = k}SAM - DUP[/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.
RPDZ = (|SPK - MSD|/((SPK + MSD)/2) * 100) M in Duplicate/MSD column indicates MSD.

. SPIKE ADD column, A = Post Digest Spike; %R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added
C 1imits for MS recoveries apply only if the spike is at least 1/4 the concentration of the analyte in the sample.
Control limits for the RPD apply only if the concentration of the analyte in the sample is at least five times the reporting Timit.
QC sample 1: SVL SAM No.: 364036 Client Sample ID: PZ1-30-16-GW

1/06/04 9:21
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APPENDIX B
DATA EVALUATION REPORTS







FOREST ROSE MINE AND MILL COMPLEX
BEAVERHEAD-DEERLODGE NATIONAL FOREST
DATA EVALUATION CHECKLIST

MCS Project Name: Forest Rose Mine and Mill MCS Project No.: 110018.016.0

Complex
Sampling Event: Site Investigation Evaluation Prepared By: Rhianna Berge
Date Completed: January 26, 2004
Date Samples Collected: August 8, 2003 Sample Matrix: Soil (includes tailings and soil)
Project Sample ID#s: T1-04-1.2-T, T2-05-1.5-T, T2-06-1.5-T, T3-10-1.5-T, SRT-02-0.1-S
Analytical Laboratory: SVL Analytical, Inc. Laboratory Job No: 107076

Kellogg, Idaho ‘
Analytical Laboratory Sample ID#s: 347235, 347236, 347237, 347238, 347239

Methods of Analysis: Arsenic, Cadmium, Copper, Lead, and Zinc: Method 6010B; Mercury: Method
7471; Acid Base Accounting (ABA): Method EPA 600 and LECO

1. Is a Work Plan, Sampling and Analysis Plan, or Quality Assurance Project Plan available for the
project?
Yes. The Work Plan is: Forest Rose Mine Site, Beaverhead-Deerlodge National Forest, Site
Investigation Work Plan. Prepared for USDA Forest Service, Region 1. Dated June 20, 2003.

2. Chain of Custody (COC) Records:
Are the COCs present?
Yes, the COC is present with the data set.

Were the COCs complete and signed off?
Yes, the COC was completed and signed off as appropriate.

Were the samples received at 4°+2°C?
No. Samples were received by the laboratory at 24°C. Preservation of metals by cooling is
recommended, not required.

Were all the samples on the COCs analyzed?
Yes, all five samples on the COC were analyzed by the laboratory.

Were any problems noted on the COCs?
No problems were noted on the COC.

3. Was a project narrative provided by the laboratory?
No. A project narrative was not included with the analytical results.

Were any problems noted in the narrative?
Not applicable.

4. Were all sample holding times met?
Yes. All samples were analyzed within the six month holding time for metals and the 28 day
holding time for mercury.

5. Was the frequency stated in the Work Plan or Sampling and Analysis Plan for field duplicates,
equipment rinsate blanks, and field blanks met?
The Work Plan did not require the collection of any soil field duplicates, equipment rinsate blanks,
or field blanks. No soil field duplicates or blanks were collected during the project.

Forest Rose Mine and Mill Complex
Data Evaluation

SVL Job# 107076

Page 1 of 3




6. Were all equipment rinsate, field blank, and method blank results less than the method detection limit
(practical quantitation limit, etc.)?
Yes. No constituents in the laboratory preparation blanks were detected at or above the method
detection limit. No other blanks were analyzed in this data set for the project.

7. Were all matrices, units, and detection limits reported correctly?
Yes. The matrix reported was soil. Soil metals results were reported as mg/kg. Acid base

accounting (ABA) results for method EPA 600 were reported as TCaCO,/1000T and results for
the LECO method were reported as percent.

8. Were all MS recoveries and field and laboratory RPDs within control limits?
MS control limits (75% to 125%): MS recoveries ranged from 82.4% to 124.0%, within control
limits. Spike recovery limits do not apply to one zinc value because the sample concentration

exceeded the spike concentration by a factor of 4 or more. This result is therefore acceptable for
use.

Laboratory Duplicates/MSD (+20% water; £30% soil): Duplicate RPDs ranged from 0% to
6.5%, within control limits.

Field Duplicates (+30% water; £50% soil): No field duplicates were collected.

9. Were all LCS spike recoveries within control limits (80% to 120%)?
Yes. LCS recoveries ranged from 91.2% to 107.4%, within control limits.

10. What are the DQOs for the project?
A. The data quality objectives of the project are to: 1) delineate the areal extent of tailings within
Dunkleberg Creek drainage; 2) perform sampling to evaluate the nature and extent of tailings and
impacted soil in the drainage; and 3) evaluate whether the tailings in the drainage pose a threat to

human health and the environment and if reclamation is warranted, if so, determine appropriate
reclamation alternatives.

B. The number of samples and sample locations was determined in the field upon examination of
Site conditions. Analysis of the samples includes arsenic, cadmium, copper, lead, mercury, zinc,
and acid base accounting (ABA).

C. The general quality assurance objective for this project was to collect data of known quality
and to verify and document that the samples collected are representative of the actual field
conditions. To accomplish this, the analytical data should have an appropriate degree of accuracy,
precision, and be reproducible. Samples should be comparable to other samples collected at the
Site and other sites with similar conditions.

Specific QA objectives for this project are as follows:

¢+ Establish sampling techniques in such a manner that the analytical results are complete,
reproducible, precise, accurate, and representative of the media and conditions.

¢ Collect and analyze a sufficient number of field and/or laboratory duplicate samples to assess
the laboratory performance.

¢ No field quality control samples were required in the Work Plan for this portion of the project.

11. Discussion of DQOs for the data set:

A. The data set meets the objective for #10A. All samples within this data set were collected to
characterize the variability of tailings material and concentrations of metals within the tailings and

Forest Rose Mine and Mill Complex
Data Evaluation

SVL Job# 107076
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underlying native soil. Samples were collected and analyzed from the appropriate areas for
characterization of the tailings and underlying native soil and evaluate whether concentrations of

' metals in the tailing pose a potential threat to human health and the environment. The results in
this data package are suitable for use to evaluate possible reclamation alternatives.

B. The data set meets the objective for #10B above.
C. Quality assurance objectives (#10C) for the data set is as follows:

¢  Accuracy: There were no field blanks or equipment rinsate blanks collected for the data set to assess
the accuracy of the data with respect to blanks collected in the field. No laboratory preparation blanks
were at or above method control limits. Laboratory MS and LCS sample recoveries were within
acceptable control limits.

¢  Precision: Laboratory duplicate results were within control limits. No field duplicates were collected.

¢  Representativeness: The data set meets the objectives in #10A and #10B for the collection of samples
to characterize tailings and soil and for use to evaluate potential threats to human health and the
environment and for use in evaluating reclamation alternatives. The analytes were selected to assess
the concentration of particular metals at each of these areas based on other similar sites and Site
history.

¢  Comparability: The data would be comparable to other data collected in the same manner and
analyzed by the same analytical methods.

12. Was the project completeness goal met?
All soil samples listed on the COCs were received and analyzed by the laboratory as requested.
No sample results were rejected during the evaluation process. The project is 100% complete.

i. Comments:
) The data is of Level B quality.

. ' Forest Rose Mine and Mill Complex

Data Evaluation
SVL Job# 107076
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FOREST ROSE MINE AND MLL COMPLEX
BEAVERHEAD-DEERLODGE NATIONAL FOREST
DATA EVALUATION CHECKLIST

MCS Project Name: Forest Rose Mine and Mill MCS Project No.: 110018.016.0

Complex

Sampling Event: Site Investigation Evaluation Prepared By: Rhianna Berge
Date Completed: January 26, 2004

Date Samples Collected: August 8, 2003 Sample Matrix: Soil extract

Project Sample ID#s: T1-04-1.2-T, T2-05-1.5-T, T3-10-1.5-T, EXTRACTION FLUID

Analytical Laboratory: SVL Analytical, Inc. Laboratory Job No: 107077

Kellogg, Idaho
Analytical Laboratory Sample ID#s: E347242, E347243, E347244, E347287

Methods of Analysis: Synthetic Precipitation Leaching Procedure (SPLP) with analysis for Arsenic,
Cadmium, Copper, Lead, and Zinc: Method 6010B

1. Is a Work Plan, Sampling and Analysis Plan, or Quality Assurance Project Plan available for the
project?
Yes. The Work Plan is: Forest Rose Mine Site, Beaverhead-Deerlodge National Forest, Site
Investigation Work Plan. Prepared for USDA Forest Service, Region 1. Dated June 20, 2003.

2. Chain of Custody (COC) Records:
Are the COCs present?
Yes, the COC is present with the data set.

Were the COCs complete and signed off?
Yes, the COC was completed and signed off as appropriate.

Were the samples received at 4°+2°C?
No. Samples were received by the laboratory at 24°C. Preservation of metals by cooling is
recommended, not required.

Were all the samples on the COCs analyzed?
Yes, the three samples on the COC were analyzed by the laboratory.

Were any problems noted on the COCs?
No problems were noted on the COC.

3. Was a project narrative provided by the laboratory?
No. A project narrative was not included with the analytical results.

Were any problems noted in the narrative?
Not applicable.

4. Were all sample holding times met?
Yes. All samples were extracted within the six month holding time for metals.

5. Was the frequency stated in the Work Plan or Sampling and Analysis Plan for field duplicates,
equipment rinsate blanks, and field blanks met?
The Work Plan did not require collection of field duplicates, equipment rinsate blanks, or field
blanks. No field duplicates or blanks were collected during the project.

Forest Rose Mine and Mill Complex
Data Evaluation

SVL Job# 107077
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6. Were all equipment rinsate, field blank, and method blank results less than the method detection limit
(practical quantitation limit, etc.)?
Yes. No constituents in the laboratory preparation blanks were detected at or above the method
detection limit. No other blanks were analyzed in this data set for the project.

7. Were all matrices, units, and detection limits reported correctly?
Yes. The matrix reported was soil extract. All soil extract results were reported as mg/L.

8. Were all MS recoveries and field and laboratory RPDs within control limits?
MS control limits (75% to 125%): MS recoveries within control limits ranged from 93.6% to
107.0%, within control limits.

Laboratory Duplicates/MSD (£20% water; £30% soil): Duplicate RPDs ranged from 2.7% to
3.1%, within control limits. For one arsenic, one copper, and one lead value, neither the sample
nor the duplicate was detected; therefore, these results are acceptable for use.

Field Duplicates (£30% water; £50% soil): No field duplicates were collected.

9. Were all LCS spike recoveries within control limits (80% to 120%)?
Yes. LCS recoveries ranged from 99.1% to 104.0%, within control limits.

10. What are the DQOs for the project?
A. The data quality objectives of the project are to: 1) evaluate the potential for precipitation and
infiltrating water to leach metals from the tailings at the Site; 2) evaluate whether leaching metals
at the Site poses a threat to human health or the environment; and 3) evaluate the possible use of
the data for selecting reclamation alternatives.

B. The number of samples and sample locations was determined in the field upon examination of
Site conditions. Analysis of the SPLP extracted soil samples included arsenic, cadmium, copper,
lead, and zinc.

C. The general quality assurance objective for this project was to collect data of known quality
and to verify and document that the samples collected are representative of the actual field
conditions. To accomplish this, the analytical data should have an appropriate degree of accuracy,
precision, and be reproducible. Samples should be comparable to other samples collected at the
Site and other sites with similar conditions.

Specific QA objectives for this project are as follows:

¢ Establish sampling techniques in such a manner that the analytical results are complete,
reproducible, precise, accurate, and representative of the media and conditions.

¢ Collect and analyze a sufficient number of field and/or laboratory duplicate samples to assess
the laboratory performance.

¢ No field quality control samples were required in the Work Plan for this portion of the project.

11. Discussion of DQOs for the data set:

A. The data set meets the objective for #10A. Results characterize the possible concentrations of
leachable metals. Samples collected and analyzed were from the appropriate areas for characterize
the tailings at the Site. Samples are suitable for the evaluation of whether concentrations of metals
in the leachate from the tailings pose a potential threat to human health and the environment. The
results in this data package are suitable for use to evaluate possible reclamation alternatives.

Forest Rose Mine and Mill Complex
Data Evaluation
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B. The data set meets the objective for #10B above. All constituents for the samples were
analyzed.

C. Quality assurance objectives (#10C) for the data set is as follows:

¢ Accuracy: There were no field blanks or equipment rinsate blanks collected for the data set to assess
the accuracy of the data with respect to blanks collected in the field. No laboratory preparation blanks
were at or above method control limits. Laboratory MS and LCS sample recoveries were within
acceptable control limits.

¢ Precision: Field and laboratory duplicate results were within control limits.

¢ Representativeness: The data set meets the objectives in #10A and #10B for the collection of samples
to characterize tailings for use to evaluate potential threats to human health and the environment and
for use in evaluating reclamation alternatives. The analytes were selected to assess the concentration
of particular metals in leachate from the tailings based on other similar sites and Site history.

¢ Comparability: The data would be comparable to other data collected in the same manner and
analyzed by the same analytical methods.

12. Was the project completeness goal met?
All soil samples listed on the COCs were received and analyzed by the laboratory as requested.
No sample results were objected during the evaluation process. The project is 100% complete.

Comments:
The data is of Level B quality.

Forest Rose Mine and Mill Complex .

Data Evaluation
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FOREST ROSE MINE AND MILL COMPLEX
BEAVERHEAD-DEERLODGE NATIONAL FOREST
DATA EVALUATION CHECKLIST

MCS Project Name: Forest Rose Mine and Mill MCS Project No.: 110018.016.0

Complex

Sampling Event: Site Investigation Evaluation Prepared By: Rhianna Berge
Date Completed: January 27, 2004

Date Samples Collected: August §, 2003 Sample Matrix: Surface Water

Project Sample ID#s: STR-01-0-SW,SP-03-0-SW, TS-07-0-SW, DT-08-0-SW, DTD-09-0-SW, AD-12-
0-SW, STR-11-0-SW, STR-13-0-SW,

Analytical Laboratory: SVL Analytical, Inc. Laboratory Job No: 107092

Kellogg, Idaho

Analytical Laboratory Sample ID#s: 347510,347511, 347512, 347513, 347514, 347515, 347516,
347517

Methods of Analysis: Dissolved: Arsenic, Cadmium, Copper, Lead, and Zinc: Method 200.7; Mercury:
Method 245.1; Total: Chloride and Sulfate: Method 300.0; Calcium, Magnesium, Arsenic, Cadmium,
Copper, Iron, Lead, and Zinc: Method 200.7; Mercury: Method 245.1; Hardness: Method 2340B

1. Is a Work Plan, Sampling and Analysis Plan, or Quality Assurance Project Plan available for the
project?
Yes. The Work Plan is: Forest Rose Mine Site, Beaverhead-Deerlodge National Forest, Site
Investigation Work Plan. Prepared for USDA Forest Service, Region 1. Dated June 20, 2003.

2. Chain of Custody (COC) Records:
Are the COCs present?

: . Yes, the COC is present with the data set.
Were the COCs complete and signed off?

Yes, the COC was completed and signed off as appropriate.

Were the samples received at 4°+2°C?
No. Samples were received by the laboratory at 12°C. Preservation of metals by cooling is
recommended, not required.

Were all the samples on the COCs analyzed?
Yes, the eight samples on the COC were analyzed by the laboratory.

Were any problems noted on the COCs?
No problems were noted on the COC.

3. Was a project narrative provided by the laboratory?
No. A project narrative was not included with the analytical results.

Were any problems noted in the narrative?
Not applicable.

4. Were all sample holding times met?
Yes. All samples were analyzed within the six month holding time for metals and the 28 day
holding time for anions and mercury.

' Forest Rose Mine and Mill Complex
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5. Was the frequency stated in the Work Plan or Sampling and Analysis Plan for field duplicates,
equipment rinsate blanks, and field blanks met?
The Work Plan did not require the collection of any water field duplicates, equipment rinsate
blanks, or field blanks. No water field duplicates or blanks were collected during the project.

6. Were all equipment rinsate, field blank, and method blank results less than the method detection limit
(practical quantitation limit, etc.)?
Yes. No constituents in the laboratory preparation blanks were detected at or above the method
detection limit. No other blanks were analyzed in this data set for the project.

7. Were all matrices, units, and detection limits reported correctly?
Yes. The matrix reported was water. Water results were reported as mg/L. Hardness was reported
as mg CaCO5/L and pH was in standard units.

8. Were all MS recoveries and field and laboratory RPDs within control limits?
MS control limits (75% to 125%): MS recoveries within control limits ranged from 90.6% to
110.0%, within control limits.

Laboratory Duplicates/MSD (£20% water; =30% soil): Duplicate RPDs ranged from 0% to
2.1%, within control limits. For two arsenic, two cadmium, two copper, two lead, and two
mercury values, neither the sample nor the duplicate was detected; therefore, these results are
acceptable for use.

Field Duplicates (£30% water; £50% soil): No field duplicates were collected.

9. Were all LCS spike recoveries within control limits (80% to 120%)?
Yes. LCS recoveries ranged from 94.0% to 100.5%, within control limits.

10. What are the DQOs for the project?
A. The data quality objectives of the project are to: 1) perform surface water sampling to
determine the chemical characteristics of the surface water at the Site; 2) evaluate whether tailings
have impacted the chemistry of surface water at the Site; and 3) evaluate whether surface water at
the Site poses a threat to human health or the environment and if reclamation is warranted.

B. The number of surface water and groundwater samples and sample locations was determined
in the field upon examination of Site conditions. Analysis of the samples included (dissolved)
arsenic, cadmium, copper, lead, mercury, and zinc and (total) calcium, chloride, magnesium,
sulfate, arsenic, cadmium, copper, lead, mercury, zinc, hardness, and pH.

C. The general quality assurance objective for this project was to collect data of known quality
and to verify and document that the samples collected are representative of the actual field
conditions. To accomplish this, the analytical data should have an appropriate degree of accuracy,
precision, and be reproducible. Samples should be comparable to other samples collected at the
Site and other sites with similar conditions.

Specific QA objectives for this project are as follows:

¢ Establish sampling techniques in such a manner that the analytical results are complete,
reproducible, precise, accurate, and representative of the media and conditions.

¢ Collect and analyze a sufficient number of field and/or laboratory duplicate samples to assess
the laboratory performance.

11. Discussion of DQOs for the data set:

Forest Rose Mine and Mill Complex
Data Evaluation
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A. The data set meets the objective for #10A. All samples within this data set were collected
from surface water to evaluate current conditions of the Site. Results characterize the

. concentrations of metals and general chemistry parameters within the surface water. Samples
collected and analyzed were from the appropriate areas for characterization of surface water
potentially impacted by tailings at the Site. Samples are suitable for the evaluation of whether
concentrations of metals in the surface water pose a potential threat to human health and the
environment. The results in this data package are suitable for use to evaluate possible reclamation
alternatives.

B. The data set meets the objective for #10B above. All constituents for the samples were
analyzed as requested and by appropriate methods.

C. Quality assurance objectives (#10C) for the data set is as follows:

¢ Accuracy: There were no field blanks or equipment rinsate blanks collected for the data set to assess
the accuracy of the data with respect to blanks collected in the field. No laboratory preparation blanks
contained analytes at or above method reporting limits. Laboratory MS and LCS sample recoveries
were within acceptable control limits.

¢  Precision: Laboratory duplicate results were within control limits.

¢  Representativeness: The data set meets the objectives in #10A and #10B for the collection of samples
to characterize surface water potentially impacted by tailings, for use to evaluate potential threats to
human health and the environment, and for use in evaluating reclamation alternatives. The analytes
were selected to assess the concentration of particular metals in surface water potentially impacted by
tailings at the Site and were based on other similar sites and Site history.

{ ¢ Comparability: The data would be comparable to other data collected in the same manner and
‘ analyzed by the same analytical methods.
, 12. *Was the project completeness goal met?

All water samples listed on the COCs were received and analyzed by the laboratory as requested.

No sample results were rejected during the evaluation process. The project is 100% complete.

Comments:
The data is of Level B quality.
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FOREST ROSE MINE AND MILL COMPLEX
BEAVERHEAD-DEERLODGE NATIONAL FOREST
DATA EVALUATION CHECKLIST

MCS Project Name: Forest Rose Mine and Mill MCS Project No.: 110018.016.0

Complex
Sampling Event: Site Investigation Evaluation Prepared By: Rhianna Berge
Date Completed: January 30, 2004
Date Samples Collected: September 3, 2003 Sample Matrix: Soil (includes tailings and soil)
Project Sample ID#s: STR-15-0.1-S, WRD1-16-1-WR
Analytical Laboratory: SVL Analytical, Inc. Laboratory Job No: 107482

Kellogg, Idaho
Analytical Laboratory Sample ID#s: 352344, 352342

Methods of Analysis: Arsenic, Cadmium, Copper, Lead, and Zinc: Method 6010B; Mercury: Method
7471A; Acid Base Accounting (ABA): Method EPA 600 and LECO

1. Is a Work Plan, Sampling and Analysis Plan, or Quality Assurance Project Plan available for the
project?
Yes. The Work Plan is: Forest Rose Mine Site, Beaverhead-Deerlodge National Forest, Site
Investigation Work Plan. Prepared for USDA Forest Service, Region 1. Dated June 20, 2003.

2. Chain of Custody (COC) Records:
Are the COCs present?
Yes, the COC is present with the data set.

Were the COCs complete and signed off?
Yes, the COC was completed and signed off as appropriate.

Were the samples received at 4°+2°C?
No. Samples were received by the laboratory at 14°C. Preservation of metals by cooling is
recommended, not required.

Were all the samples on the COCs analyzed?
Yes, the two samples on the COC were analyzed by the laboratory. One sample (WRD2-14-1-
WR) was requested not to be analyzed.

Were any problems noted on the COCs?
No problems were noted on the COC.

3. Was a project narrative provided by the laboratory?
No. A project narrative was not included with the analytical results.

Were any problems noted in the narrative?
Not applicable.

4. Were all sample holding times met?
Yes. All samples were analyzed within the six month holding time for metals and the 28 day
holding time for mercury.

5. Was the frequency stated in the Work Plan or Sampling and Analysis Plan Sor field duplicates,
equipment rinsate blanks, and field blanks met?
The Work Plan did not require the collection of any soil field duplicates, equipment rinsate blanks,
or field blanks. No soil field duplicates or blanks were collected during the project. .
Forest Rose Mine and Mill Complex
Data Evaluation
SVL Job# 107482
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6. Were all equipment rinsate, field blank, and method blank results less than the method detection limit
(practical quantitation limit, etc.)?
Yes. No constituents in the laboratory preparation blanks were detected at or above the method
detection limit. No other blanks were analyzed in this data set for the project.

7. Were all matrices, units, and detection limits reported correctly?
Yes. The matrix reported was soil. Soil metals results were reported as mg/kg. Acid base
accounting (ABA) results for method EPA 600 were reported as TCaCO;/1000T and results for
the LECO method were reported as percent.

8. Were all MS recoveries and field and laboratory RPDs within control limits?
MS control limits (75% to 125%): MS recoveries ranged from 88.5% to 93.0%, within control
limits. Spike recovery limits do not apply to one arsenic, one copper, one lead, and one zinc value
because the sample concentrations exceeded the spike concentrations by a factor of 4 or more.
These results are therefore acceptable for use.

Laboratory Duplicates/MSD (£20% water; =30% soil): Duplicate RPDs ranged from 0% to
29.6%, within control limits.

Field Duplicates (+30% water; £50% soil): No field duplicates were collected.

9. Were all LCS spike recoveries within control limits (80% to 120%)?
Yes. LCS recoveries ranged from 97.3% to 107.4%, within control limits.

10. What are the DQOs for the project?
A. The data quality objectives of the project are to: 1) delineate the areal extent of tailings within
Dunkleberg Creek drainage; 2) perform sampling to evaluate the nature and extent of tailings and
impacted soil in the drainage; and 3) evaluate whether the tailings in the drainage pose a threat to
‘ human health and the environment and if reclamation is warranted, if so, determine appropriate
reclamation alternatives.

B. The number of samples and sample locations was determined in the field upon examination of
Site conditions. Analysis of the samples included arsenic, cadmium, copper, lead, mercury, zinc,
and acid base accounting (ABA).

C. The general quality assurance objective for this project was to collect data of known quality
and to verify and document that the samples collected are representative of the actual field
conditions. To accomplish this, the analytical data should have an appropriate degree of accuracy,
precision, and be reproducible. Samples should be comparable to other samples collected at the
Site and other sites with similar conditions.

Specific QA objectives for this project are as follows:

¢ Establish sampling techniques in such a manner that the analytical results are complete,
reproducible, precise, accurate, and representative of the media and conditions.

¢ Collect and analyze a sufficient number of field and/or laboratory duplicate samples to assess
the laboratory performance.

¢ No field quality control samples were required in the Work Plan for this portion of the project.

. Forest Rose Mine and Mill Complex
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11. Discussion of DQOs for the data set:

A. The data set meets the objective for #10A. All samples within this data set were collected to ‘
characterize the variability of tailings material and concentrations of metals within the tailings and

underlying native soil. Samples were collected and analyzed from the appropriate areas for

characterization of the tailings and underlying native soil and evaluate whether concentrations of

metals in the tailing pose a potential threat to human health and the environment. The results in

this data package are suitable for use to evaluate possible reclamation alternatives.

B. The data set meets the objective for #10B above.
C. Quality assurance objectives (#10C) for the data set is as follows:

¢ Accuracy: There were no field blanks or equipment rinsate blanks collected for the data set to assess
the accuracy of the data with respect to blanks collected in the field. No laboratory preparation blanks
were at or above method control limits. Laboratory MS and LCS sample recoveries were within
acceptable control limits.

¢  Precision: Laboratory duplicate results were within control limits. No field duplicates were collected.

¢  Representativeness: The data set meets the objectives in #10A and #10B for the collection of samples
to characterize tailings and soil and for use to evaluate potential threats to human health and the
environment and for use in evaluating reclamation alternatives. The analytes were selected to assess
the concentration of particular metals at each of these areas based on other similar sites and Site
history.

¢ Comparability: The data would be comparable to other data collected in the same manner and
analyzed by the same analytical methods.

12. Was the project completeness goal met?
All soil samples listed on the COCs were received and analyzed by the laboratory as requested.
No sample results were rejected during the evaluation process. The project is 100% complete.

Comments:
The data is of Level B quality.
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FOREST ROSE MINE AND MLL COMPLEX
BEAVERHEAD-DEERLODGE NATIONAL FOREST
DATA EVALUATION CHECKLIST

MCS Project Name: Forest Rose Mine and Mill MCS Project No.: 110018.016.0

Complex

Sampling Event: Site Investigation Evaluation Prepared By: Rhianna Berge
Date Completed: January 30, 2004

Date Samples Collected: September 3, 2003 Sample Matrix: Soil extract

Project Sample ID#s: WRD1-16-1-WR

Analytical Laboratory: SVL Analytical, Inc. Laboratory Job No: 107808

Kellogg, Idaho

Analytical Laboratory Sample ID#s: 107808

Methods of Analysis: Synthetic Precipitation Leaching Procedure (SPLP) with analysis for Arsenic,
Cadmium, Copper, Lead, and Zinc: Method 6010B

1. Is a Work Plan, Sampling and Analysis Plan, or Quality Assurance Project Plan available for the
project?
Yes. The Work Plan is: Forest Rose Mine Site, Beaverhead-Deerlodge National Forest, Site
Investigation Work Plan. Prepared for USDA Forest Service, Region 1. Dated June 20, 2003.

2. Chain of Custody (COC) Records:
Are the COCs present?
Yes, the COC is present with the data set.

Were the COCs complete and signed off?
Yes, the COC was completed and signed off as appropriate.

Were the samples received at 4°+2°C?
No. Samples were received by the laboratory at 14°C. Preservation of metals by cooling is
recommended, not required.

Were all the samples on the COCs analyzed?
Yes, the one sample on the COC was analyzed by the laboratory.

Were any problems noted on the COCs?
No problems were noted on the COC.

3. Was a project narrative provided by the laboratory?
No. A project narrative was not included with the analytical results.

Were any problems noted in the narrative?
Not applicable.

4. Were all sample holding times met?
Yes. All samples were extracted within the six month holding time for metals.

5. Was the frequency stated in the Work Plan or Sampling and Analysis Plan for field duplicates,
equipment rinsate blanks, and field blanks met?
The Work Plan did not require collection of field duplicates, equipment rinsate blanks, or field
blanks. No field duplicates or blanks were collected during the project.
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6. Were all equipment rinsate, field blank, and method blank results less than the method detection limit
(practical quantitation limit, etc.)?
Yes. No constituents in the laboratory preparation blanks were detected at or above the method
detection limit. No other blanks were analyzed in this data set for the project.

7. Were all matrices, units, and detection limits reported correctly?
Yes. The matrix reported was soil extract. All soil extract results were reported as mg/L.

8. Were all MS recoveries and field and laboratory RPDs within control limits?
MS control limits (75% to 125%): MS recoveries within control limits ranged from 90.0% to
103.0%, within control limits.

Laboratory Duplicates/MSD (£20% water; £30% soil): The duplicate RPD for zinc was 0.6%,
within control limits. For one arsenic, one copper, one lead value, and one zinc value neither the
sample nor the duplicate was detected; therefore, these results are acceptable for use.

Field Duplicates (+30% water; £50% soil): No field duplicates were collected.

9. Were all LCS spike recoveries within control limits (80% to 120%)?
Yes. LCS recoveries ranged from 94.8% to 101.0%, within control limits.

10. What are the DQOs for the project?
A. The data quality objectives of the project are to: 1) evaluate the potential for precipitation and
infiltrating water to leach metals from the tailings at the Site; 2) evaluate whether leaching metals
at the Site poses a threat to human health or the environment; and 3) evaluate the possible use of
the data for selecting reclamation alternatives.

B. The number of samples and sample locations was determined in the field upon examination of
Site conditions. Analysis of the SPLP extracted soil samples included arsenic, cadmium, copper,
lead, and zinc.

C. The general quality assurance objective for this project was to collect data of known quality
and to verify and document that the samples collected are representative of the actual field
conditions. To accomplish this, the analytical data should have an appropriate degree of accuracy,
precision, and be reproducible. Samples should be comparable to other samples collected at the
Site and other sites with similar conditions.

Specific QA objectives for this project are as follows:

¢  Establish sampling techniques in such a manner that the analytical results are complete,
reproducible, precise, accurate, and representative of the media and conditions.

¢ Collect and analyze a sufficient number of field and/or laboratory duplicate samples to assess
the laboratory performance.

¢ No field quality control samples were required in the Work Plan for this portion of the project.

11. Discussion of DQOs for the data set:

A. The data set meets the objective for #10A. Results characterize the possible concentrations of
leachable metals. Samples collected and analyzed were from the appropriate areas for characterize
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