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EXECUTIVE SUMMARY

The Kelly Camp Mine site is an inactive tungsten and copper mine located within the Colville National
Forest in northeast Washington State. The site is located approximately 11 miles north of the town of
Republic, Washington. The primary objectives of the Kelly Camp SI were to (1) assess any immediate or
potential threat that mining wastes pose to human health and/or the environment, and (2) collect sufficient
information to support a decision regarding the need for further action. The results for the Sl are
summarized below by potential exposure pathway.

Groundwater Pathway

« Although URS did not sample groundwater at the Site, its completeness as an exposure pathway was
considered and this pathway does not appear to be complete. Further assessment of this pathway is
not required.

Surface Water Pathway

o The only surface water present at the mine site is accumulated water in the main working/stope.
Although complete for both humans and ecological receptors, at the Site this pathway does not appear
to pose a risk and further assessment of this pathway is not required.

Soil Pathway

o The soil pathway is complete for both human and ecological receptors and a source of hazardous
substances has been documented in this SI.

e The investigation concluded that ecological exposure to soils does appear to result in an
unacceptable risk, with the primary risk to soil biota from soil contact or ingestion of three metals
(copper, lead, and silver).

« An area has been defined that encompasses the highest concentrations (the hot spot) and removal of
this area would result in a significant reduction of potential risk to ecological receptors.

e The investigation concluded that human exposure to soils does not appear to result in an
unacceptable risk.

Air Pathway

o The air pathway is complete for both human and ecological receptors and was assessed under the soil
pathway.

Recommendations

URS Corporation (URS) recommends the following actions based on the SI:
o The scope and removal of the soil/waste rock hot spot should be evaluated in an EE/CA.

e The Forest Service should include the management of the hot spot soil and waste rock as part of the
evaluation of how to mitigate the physical hazards.

o There are several areas at the Site that pose a physical hazard. The Forest Service should assess these
to determine if they should be removed or mitigated to reduce the hazard.
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Project Name: Kelly Camp Mine

Project Location: Section 9, Township 38 North, Range 32 East of the Willamette Meridian

Latitude: N48°48' 09"

Longitude: W118° 47
20"

Area of
Nearest Surface Water Body: North Fork Trout Creek, 4,000 feet Disturbance: ~5 acres
SUMMARY OF ANALYTICAL/DOCUMENTED CONTAMINATION
Media Sample Location Rate of Discharge/Volume Contaminant Highest Lowest Criteria Background
(cfs or bcy) Concentration (mg/kg) Concentration
(mg/kg) (90" Percentile)
(mg/kg)
Surface (Mine) Water
(no contaminants in mine water pose an unacceptable
potential risk)
Soil (within waste pile)
50 (MTCA--Soil
S-30 427 (within main working pile) Copper 12,600 Biota) 325
S-33 427 (within main working pile) Lead 448 50 (MTCA--Plants) 8.98
S-33 427 (within main working pile) Silver 26.6 2 (MTCA--Plants) 05U
Waste Rock
50 (MTCA--Soil
WR-1 (main working/stope) 427 Copper 8760 Biota) 32.5
WR-1 (main working/stope) 427 Lead 43.2 50 (MTCA--Plants) 8.98
WR-1 (main working/stope) 427 Silver 34.3 2 (MTCA--Plants) 05U
Notes:

This table only lists contaminants that were considered a potential risk. These exceedances are considered the major contaminants of concern and not a complete list of all COCs.
Background soil concentrations are the 90" percentile of ten samples with an assumed lognormal distribution.

mg/kg = milligrams per kilograms
U = The analyte was analyzed for but not detected at or above the method reporting limit (MRL).




1.0 INTRODUCTION AND OBJECTIVES

URS Corporation (URS) has prepared this Site Inspection (SI) to provide information on past mining
activities at the Kelly Camp Mine (Site) near Republic, Washington (Figure 1). The purpose of the Sl is
to evaluate the potential risks to human health and the environment stemming from issues identified in the
Abbreviated Preliminary Assessment (APA) conducted by the United States Department of Agriculture,
Forest Service (Forest Service) at the Site (USFS, 2004).

The Sl field activities included sampling and analysis of soil, waste rock, and surface water from the Site
and its vicinity. This SI was performed in accordance with the sampling and analysis plan (SAP) prepared
by URS and approved by the Forest Service. The SAP was developed based on the scope of work in the
request for pricing (R6-27-06-113) provided by the Forest Service and completed in accordance with EPA
guidance for conducting PA/SIs (USEPA, 1992a).

The primary objectives of the SI were to:

e assess the immediate or potential threat that (mining) wastes pose to human health and/or the
environment and,

e collect sufficient information to support a streamlined risk evaluation to facilitate the decision
regarding the need for a removal action. This information was collected in general accordance
with CERCLA protocols and documentation requirements for assessments involving hazardous
substances.
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2.0 SITE DESCRIPTION
2.1 Location

o The Site is an inactive mine located within the Colville National Forest, in Ferry County,
Washington. It is located approximately 11 miles north of the town of Republic, in a forested
area in the SW ¥ of Section 9, Township 38 North, Range 32 East.

o The Site is found on the USGS 7 ¥ Minute Quadrangle Map - Bodie Mountain (USGS, 1992).

« As shown on the Site Vicinity Map (Figure 1), this site is situated approximately 8 miles west of
Curlew Lake. The access road to the mine is approximately 0.5 mile on the 391 spur of Forest
Service Road number 2148 (Figure 2).

The Site is comprised of four main areas (Figure 3). The latitude and longitude, legal description, and
approximate elevation for each of these areas are summarized below. The elevation is presented as
estimated using a global positioning system (GPS) derived benchmark elevation.

« Main Working/Stope (Appendix A, Photo Nos., 1-8),
o 118°47'20.1"W/48°48' 9.7"N
o Willamette Meridian, Township 38 N, Range 32 E, Section 9, SW ¥4
o 4,665 feet above mean sea level (amsl).

o Lower adit (Appendix A, Photo Nos. 9-11),
o 118°47'22.4"W/48° 48' 6.8"N
o Willamette Meridian, Township 38 N, Range 32 E, Section 9, SW ¥
o 4,650 feet amsl.

o Blast rock pile (Appendix A, Photo Nos. 12-14), and,
o 118°4723"W 48°48'9"N
o Willamette Meridian, Township 38 N, Range 32 E, Section 9, SW ¥4
o located between elevation 4,635 and 4,660 feet amsl

« Miscellaneous workings — Seven open cuts and trenches (Appendix A, Photo Nos. 15-17) located
to the west of the main working/stope (Figure 3).
o 118°47'20"W 48°48'9.75"N
o Willamette Meridian, Township 38 N, Range 32 E, Section 9, SW ¥
o Located between 4,630 and 4,655 feet amsl

The entire mine site, including all shafts and associated buildings, is approximately 225,677 square feet or
just over 5 acres. Additional photographs from the Site are included in Appendix A. A discussion of site
geology is presented in Section 3.1.2.

Areas disturbed by mining related activities (e.g., waste rock and blast rock piles, mine openings,
buildings, or other debris) are shown in Figure 4. Background samples are from an undisturbed area up
gradient of mining impact. Undisturbed areas are commonly marked by the presence of large-diameter
trees.

2.2 Operational History

The APA (USFS, 2004) summarizes the operational history of the Kelly Camp Mine. This summary is
presented below:

T

Y FlNAL 0:\25696513 Kelly Camp Mine\4000 Deliverables\FINAL S| Report\Final SI Report 020708.doc 2'1



e The earliest record is from Culver and Broughton (1945) who described a “Kelly property”
located in Section 6. As of September of 1943, the authors reported that development work on
the property consisted of a westward-trending adit, a shaft inclined to the south, and numerous
open cuts.

e Huntting (1956) described the “Kelly Camp” in Section 4 with development comprising a 120-
foot westward trending adit, several shafts, and numerous open cuts. Production was reported in
1951 (10 tons), 1954 and 1955 and a 25-ton mill was constructed on Lake Curlew in 1952

e Primary ore minerals were chalcopyrite, scheelite, magnetite, and molybdenite while gangue
minerals include garnet, epidote, and calcite. The main commodities produced at the Site were
tungsten, copper, and molybdenum (Derkey et al., 1990). Huntting (1956) reported that the
deposit contained a considerable volume of low-grade ore.

o Host rock for the mineralization includes calc-silicate gneiss, schist, and quartzite.

Although there is limited available operational history beyond that which was previously presented in the
APA, the following additional publications were reviewed and key information on the Site is summarized
below:

e Thor H. Kiilsgaard, 1998. The report described the Site as the Kelly Camp Tungsten Mine with
the owners as O. Aavestrud and C.J. Weller.

e Boleneus, D.E. and R.E. Derkey, 2000. The report lists the owners as Atlas Mine and Mill
Supply, Inc. The listed commodities are copper, molybdenum, silver, and tungsten; exploration
or testing was completed in the years between 1989 and 1992.

o Minarik, R.J. et al., 1992. The yearbook reports that Orvana Resources Corporation performed
exploration work on the Site during 1992.

Based on the available operational history, it appears that processing did not take place at the mine site.
Therefore, the primary sources of contamination expected at the Site would be waste rock piles or soil
that has been impacted by the waste rock piles.

2.3 Waste Characteristics

The waste characteristics of the four main areas are summarized below. The physical hazards associated
with each area are also provided.

Main Working/Stope

e The principle mine working consists of four openings into a large, irregularly-shaped
underground excavation or stope. The primary opening is an inclined shaft located at the head of
a north-trending surface cut; secondary openings are inclined or vertical shafts located nearby to
the west and east.

e The average depth of the stope is about 12 feet below the surface. A winze excavated within the
stope extends deeper but is flooded below its collar (Appendix A, Photo Nos. 3, 4, 5, and 7).

e Pools of standing water occupy low basins and excavations within the stope. There is no surface
pathway that allows this standing water to migrate from the stope. (Appendix A, Photo Nos. 2, 3,
and 5).

e There are several physical hazards associated with the main working/stope. These include:
0 Open shafts that could result of a fall of 10-20 feet.

o Slips or trips when standing at the shaft openings.
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0 Unstable rock within the shaft and stopes could give way and cause someone to fall into
the water ponds.

The volume of the waste rock pile associated with the main workings is estimated (using
prismoidal formula) to be 427 bank cubic yards (bcy). The waste rock is poorly sorted and
composed of sand- to cobble-sized fragments (Appendix A, Photo No. 8).

There are no structures associated with the main working/stope.

Lower Adit

The lower adit portal is located at 4,560 feet amsl and extends into the rock approximately 300
feet to the northeast. The portal is approximately 5 to 6 feet in diameter (Appendix A, Photo No.
9). The physical hazards associated with the lower adit include tripping or falling when within the
adit or the collapse of mine timbers used to support the opening.

The waste rock pile associated with the adit is located 25 feet to the southwest of the adit portal
and is approximately 156 bcy in volume. The waste rock pile is comprised of gravel- to cobble-
sized rock fragments (Appendix A, Photo No. 10).

At the time of the site visit there were puddles of water (less than 1 inch) on the sill of the adit
that appear to have originated from the overhead rock. There does not appear to be any pathway
for the water to migrate from the adit.

A 10-foot-square, collapsed wooden structure is located 15-20 feet south of the adit portal on a
portion of the waste rock pile (Appendix A, Photo Nos. 10 and 11).

Blast Rock Pile

The blast rock pile is bounded on the uphill side by a head cut or blasting face that strikes
approximately east-west along the 4,665-ft amsl contour. It is located approximately 200 feet to
the west of the main working/stope (Appendix A, Photo Nos. 12 and 13).

Several bore holes and blasting wire were observed within the rocks of the pile (Appendix A,
Photo No. 14).

The volume of the blast rock pile is approximately 718 bcy.

The size of the material within the pile ranged from cobble-sized (near the southern end of the
pile) to 4- to 5-foot diameter blocks (Appendix A, Photo Nos. 12 and 13).

The physical hazards associated with the blast rock include unstable rock that could give way and
cause an injury.

The blasting explosives were likely stored in a small excavation 80 feet to the northwest of the
pile (Appendix A, Photo No. 17).

The access road leading to the main working/stope runs just below the tip of the blast rock pile
(Appendix A, Photo 18).

Miscellaneous Workings and Structures

Seven other lesser exploration cuts, trenches, or pits are located between elevation 4,630 and
4,660, approximately 50-200 feet to the west of the blast rock pile (Appendix A, Photo Nos. 15
and 16).

The workings are fairly small in size, ranging from a 10-foot-deep shaft to a 15-foot-long trench
that is approximately 3 feet deep. There was no observed water in the workings.

The physical hazards associated with these workings include:
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o Falling, as several of these explorations were covered with vegetation during the time of
the site visit and were only visible once standing on the side of the exploration,

0 Loose rock on the sides of the workings could cause trips or falls.
The total estimated volume of waste rock associated with the workings is on the order of 10 bcy.

There is a shaft located at elevation 4,610 feet amsl, approximately 200 feet to the east of the
lower adit portal. The shaft extends 10-15 feet vertically into bedrock and was dry at the time of
the site visit. No evidence was observed that standing water is periodically present in the shaft.

A powder magazine (with an approximate 10’ x 7’ footprint) is located at elevation 4,535 feet
amsl, approximately 525 feet south of the main working/stope and 325 feet southwest of the
lower adit. Since the wooden magazine is unstable and may collapse, it is considered a physical
hazard.

24 Site Description
2.4.1 Topography and Climate

e The area surrounding the mine is characterized by hilly to mountainous topography and narrow
stream valleys. The stream valleys are generally oriented in a north-south direction.

e The mine is located at an approximate elevation of 4,600 feet amsl on the south side of Kelly
Mountain.

e The climate of the area is temperate, characterized by warm to hot summers and cold winters.
Winter precipitation falls predominantly as snow.

e A summary of the climate indicators is provided below and is based on data from the Western
Regional Climate Center’s Desert Research Institute (WRCC DRI, 2007) for Republic,
Washington.

0 The mean annual precipitation is 16.47 inches.
0 The mean maximum temperature for Republic is 55.8 degrees Fahrenheit (F), with an
average maximum temperature of 81.5 F in July.
0 The mean minimum temperature is 30.7 F with the average minimum of 15.0 F occurring
December.
2.4.2 Ecological Setting

e Under the eco-region classification system (Bailey, 1995), the Site is within the Northern Rocky
Mountain Forest Province of the Dry Domain. This area is dominated by mixed evergreen-
deciduous forests with most precipitation occurring in the fall, winter, and spring.

e The Site is primarily covered with mature forest canopy, but is interrupted by the mine workings
(e.g., openings, waste piles, etc.) and several small meadows.

o At the time of the Site visit, site soils were very dry and with the exception of ants and a few
spiders, no soil invertebrates were observed.

o Several species of flying invertebrates were present including representatives of the insect orders
Hymenoptera (bees, wasps, and ants) and Diptera (flies).

e No insects or other aquatic life were observed in the mine water from the main working/stope.

URS
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o Evidence of mammal use of the Site included observations of chipmunks (probably least
chipmunks, Tamias minimus), bushy-tailed wood rats (Neotoma cinerea), and the scat of cows,
deer, and rodents.

0 One wood rat and one midden were observed in the upper mine working above the mine
water (Appendix A, Photo Nos. 19 and 20), and two wood rats and six middens were
observed in the lower adit.

e Various passerine birds were also observed, predominantly in the forested areas of the Site.
2.4.3 Sensitive Environments
No sensitive environments (as defined in WAC 173-340-200) were observed on site or in its immediate
vicinity such as:

o0 Wetlands, critical habitat for endangered or threatened species, national or state national wildlife
refuge, wild or scenic river, rookery, riparian area, big game winter range, and critical habitat,
breeding, or feeding area for fish or shellfish.

e A search by the Washington Department of Fish and Wildlife found no priority habitat near the Site.

e There is no grizzly bear or deer winter range habitat within at least 4 aerial miles of the Site (Colville
National Forests GIS Data Dictionary).

e The nearest known sensitive environments are National Wetland Inventory wetlands located 1 mile
east and west of the Site.

e The nearest winter caribou habitat is located 1 mile away, coincident with the wetlands (Colville
National Forests GIS Data Dictionary).

e The nearest pine marten/pileated woodpecker habitat is located 0.21 miles southwest of the Site, near
Trout Creek (Colville National Forests GIS Data Dictionary).

2.4.4 Threatened, Endangered and Special Status Species
The Washington Department of Fish and Wildlife conducted a database search of threatened, endangered,
and special status species in the vicinity of the Kelly Camp Mine site.

e This search found no records of any threatened, endangered, or special status species within 1.5 to
2 miles of the Site. As wildlife are mobile, this finding does not absolutely ensure that these
species are never exposed to the Site, but it does suggest that the Site does not provide especially
valuable habitat or support permanent populations of threatened, endangered, or special status
species.

e Since the nearest aquatic habitat is approximately 1,700 feet away, fish or aquatic species are
unlikely to be affected by site contaminants.

County-level information on threatened, endangered, or special status species was collected from:
e Washington Department of Natural Resources, Natural Heritage Program and
o Upper Columbia Office of Fish and Wildlife

Table 1 summarizes the terrestrial threatened, endangered, and special status species known to be present
within Ferry County.
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245

Population and Land Use

Located within the Colville National Forest, the Kelly Camp Mine site is surrounded by rural properties
that are primarily in agricultural use; the nearest approximately five miles away.

Access to the abandoned mine site is unrestricted and accessible by public roads.

Human land use of the Site and its vicinity is consistent with national forest uses and includes:
o recreational use (e.g., camping, hiking, hunting),

o logging, and

O cattle grazing/management.

Human use of the Site is apparently periodic and consistent with recreational use. No workers are
routinely present on the Site and the nearest known residence is approximately five miles away.

Indications of human use included:

0 Litter observed on the Site included scrap metal, mechanical parts, spark plugs, a vehicle tire,
empty motor oil containers, beer and soda cans, part of a metal barrel, and shotgun and rifle
shells.

0 Metal wire with plastic coating was frequently found around the mine debris piles and was
possibly used for blasting operations.

o0 Several pieces of debris were marked by bullet holes, indicating that the Site has been used
for target shooting.

o Some of the litter was relatively recent (one soda can dated 2005) although much of the metal
debris was rusted and appeared quite old.

o0 Fresh sawdust was observed on several areas of the Site and on the second day of field work,
two men were encountered cutting trees and loading firewood into a truck.
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3.0

PATHWAY AND ENVIRONMENTAL HAZARD ASSESSMENT

This section describes plausible chemical migration pathways and exposure routes present at the Site and
potentially exposed receptor populations.

3.1

Groundwater Exposure Pathway

Although groundwater was not sampled at the Site, its completeness as an exposure pathway was
considered.

3.11

3.1.2

Targets

According to the Department of Ecology's Water Resources Program Well Log records, there are
14 drinking water wells located within the target distance of 4 miles. These wells are identified
on Figure 5.

The closest well is located approximately 2 miles to the south of the Site.
There are no wells located within the Site’s watershed boundaries.

There is only one well located within a 4-mile radius that may be impacted by site activities since
it is located within a watershed downstream from the Site’s watershed (well no. 189702).

The remaining wells within a 4-mile radius are either located up- or cross-gradient from the Site
and not likely to be impacted by site activities.

Human receptors are not likely to be exposed to groundwater by ingestion. Although at least
one well is located in a watershed down-gradient from the Site, the well’s watershed occupies an
area of approximately 4 square miles.

Groundwater is considered to be an insignificant exposure media for ecological receptors since it
does not daylight outside of the mine near the Site. The nearest natural surface water to the Site
is the North Fork Trout Creek, approximately 1,700 feet to the south.

Geologic Setting

The site is part of the Republic mining district which is located within the western portion of the
Okanogan Highlands province. The Republic mining district has the second largest producing lode gold
mine in the United States and in addition to gold, a number of the mountains in the area contain deposits
of copper, iron, silver, lead, and other ores.

A detailed geology of the Republic area is presented in several papers including: Cheney, 1994,
Cheney et al., 1994, Rasmussen, 1983, and Tschauder, 1989. Cheney and Rasmussen used these
and several other papers to develop their discussion of the Republic mining district in the June
1996 edition of Washington Geology (WDNR, 1996).

Kelly Camp mine lies on the northeastern edge of the Okanogan Metamorphic Core Complex, a
mass of Paleocene to Eocene granitic plutons that intruded older rocks of the Quesnellia terrain.
Quesnellia accreted to the North American continent in the mid-Jurassic.

Quesnellian rocks consist of a series of formations including the Knob Hill Group (a Permian
Ophiolitic suite and chert), the Attwood Group (a succession of argillites and limestones), the
Brooklyn Formation (a Triassic chert meta-conglomerate), clastic limestone, and argillite. These
are overlain unconformably by a succession of oceanic volcanic and sedimentary rocks.

The Kelly Camp deposit resulted from contact metamorphism of a roof pendant of the pre-tertiary
rocks, probably Quesnellian limestone and siltstone, by Eocene, Herron Creek quartz monzonite.
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3.1.3

3.14

3.2

The ore minerals formed by the contact metamorphism include chalcopyrite (CuFeS,), scheelite
(CawWQy), magnetite (Fe30O,4), and molybdenite (MoSy).

Late Pleistocene glaciation circa 13,000 years ago has resulted in the deposition of glacial drift
deposits across the area. The site area was overridden several times during the most recent
regional ice advance, depositing poorly sorted silt, sand, gravel, and cobles. These deposits are
now evident at the mine.

Hydrogeology

The nearest stream is the North Fork Trout Creek, which is located approximately 1,700 feet to
the southwest of site at an elevation of about 4,200 feet amsl, or about 400 feet lower in elevation
than the Site. North Fork Trout Creek flows to the east and is a tributary of Trout Creek. Trout
Creek flows to the east and empties into 885-acre Curlew Lake.

Groundwater aquifers likely are present beneath the Site within near surface alluvium and/or
glacial deposits and bedrock. A subsurface groundwater study was not conducted as part of this
Sl

The bedrock in the area is expected to contain confined or semi-confined aquifers of low
permeability.

Seeps and springs were not observed at the Site during the site reconnaissance. However, seeps
were observed along road cuts located approximately 900 feet southwest and below the mine area
and 1,200 feet west and cross gradient from the mine area.

The groundwater beneath the Site is highly unlikely to reach surface water since there were no
observed seeps with overland transport pathways. Moreover, attenuation of many contaminants
would occur between the mine and the nearest surface water.

Depth to groundwater beneath the Site is unknown, although a shallow groundwater aquifer likely
contributes mine water to the main working/stope and lower adit. The depth to groundwater
beneath the Site likely varies seasonally.

Groundwater flow direction likely follows topography within near surface alluvium and glacial
deposit aquifers. Groundwater flow direction in bedrock aquifers likely flows toward
downgradient discharge areas.

Recharge of aquifers near the Site likely occurs through infiltration of precipitation.
Groundwater Pathway Summary
With the possible exception of future workers excavating the area, no human or ecological

exposures to groundwater are anticipated. For this reason, the groundwater pathway was
considered to be incomplete for potential human and ecological receptors.

Surface Water Exposure Pathway

The only surface water present at the mine site is accumulated water in the main working/stope. This
water is present in two small ponds and one vertical shaft. Each pond is several feet deep and the water
within the vertical shaft is approximately 10-15 feet deep.

3.2.1 Targets
e Human exposure to the ponded mine water present within the main working/stope is unlikely,
although humans have used the ponds for incidental litter disposal (primarily wood debris). The
Site does not appear to be a dumping ground. Since the ponds appear to only be a few feet deep,
URS

FlNAL 0:\25696513 Kelly Camp Mine\4000 Deliverables\FINAL S| Report\Final SI Report 020708.doc 3'2



swimming is unlikely. Although unlikely to occur based on the location and appearance of the
mine water, human consumption of ponded mine water is possible.

Human exposure to ponded mine water is considered to be an insignificant exposure
pathway and is likely limited to incidental and infrequent dermal contact and possible periodic
human consumption.

There are surface water rights within the target distance of 15 miles downstream of the probable
point of entry to North Fork of Trout Creek. The Spokane office of the Washington Department
of Ecology conducted a search for surface water rights in the following areas:

o Sections 9, 14, 15, 16, 21, 22, 23, 25, 26, 27, 28, 33, 34, 35, and 36 of Township 38
North, Range 32 East and

o0 Sections 5, 6,7, 8,9, 16, 17, and 18 of Township 37 North, Range 33 East.

This search identified 75 surface water rights in the sections specified. Of these, 54 surface water
rights had the potential to be hydrologically down-gradient of the Site and thus potentially
impacted by site-related contaminants.

o0 Surface water rights were considered to be relevant if they were located in an area down-
gradient of the Site, including those in North Fork Trout Creek, in Trout Creek, and in
Curlew Lake downgradient of the input of Trout Creek.

o Surface water rights were considered to be irrelevant to the Site if they were up-gradient
of the Site or were in waterbodies that were not hydrologically connected to the Site (e.qg.,
by being located in different watershed than the Site). These waterbodies included Bacon
Creek, Barrett Creek, Mires Creek, Romies Spring, and West Fork Trout Creek.

o Surface water rights were considered to have unknown but potential connection to the
Site if they were located in Curlew Lake upstream of where Trout Creek enters, or in an
unlocated spring, stream, creek, or lake.

The 28 relevant and 27 potentially relevant surface water rights include the following:

0 24 rights on Curlew Lake, which is located approximately 9.7 miles down-gradient of the
Site,

o0 10 rights on Trout Creek, which is located approximately 1.5 miles down-gradient of the
Site,

o0 1 right on North Fork Trout Creek, which is located approximately 0.3 miles down-
gradient of the Site, and

0 16 rights on unlocated and unnamed springs, streams, or creeks.

o The remaining 3 rights are on two unlocated waterbodies, Lake Roberta and Lawrence
Spring.

The relevant and potentially relevant surface water rights are used for irrigation, stock watering,
and domestic uses.

The only signs of ecological receptors in the vicinity of this surface water were the presence of a
bushy-tailed woodrat (Neotoma cinerea), its midden, and scat within the main working. No other
tracks, scat, or observations of animals were observed within the mine workings. No plants or
aquatic animals were observed within or adjacent to the mine water.

Ecological exposure through the food web is very unlikely as the ponds seem to support no
aquatic life and the use of the mine by other wildlife appears limited.
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3.2.2

3.2.3

Hydrologic Setting

The Site is located 1,700 feet from the nearest surface water (North Fork Trout Creek) (Figure 5).

There does not appear to be any evidence (e.g., erosion gullies) that suggests that site
precipitation flows overland between the Site and the nearest creek.

The site is located within the Ferry Subbasin, which in turn is within the Kettle River watershed.

There have been limited stream flow studies within the Ferry Sub-basin (GeoEngineers, 2004).
Consequently, the closest downstream gauge location from the Site is on the Kettle River after it
re-enters the United States approximately 30 miles downstream of the Site.

Ponded mine water within the main working may contain mining-related chemicals that have
leached from the mine walls or been deposited by surface runoff.

The ponded mine water is located within the main working/stope, approximately 12 feet below
ground surface level.

Water in the main working/stope is static and is likely a result of infiltration and precipitation.
No evidence of overland flow of water was observed during the Site visit.

Water was observed in the lower adit. This water appears to have seeped from the host rock. The
volume of the water in the lower adit was insignificant at the time of the visit.

Analytical Results for Mine Water

This section presents the mine water analytical results. Since the nearest creek is 1,700 feet to the south,
surface water samples were not collected from the creek. Two water samples were collected from the
ponded mine water in the main working/stope. The results are presented in Table 2. The laboratory
analytical report and quality assurance-quality control (QA/QC) discussion is provided in Appendix C.
The samples were collected in accordance with the sampling and analysis plan (SAP) for this project
(URS, 2007).

The field pH of the mine water was collected with a pH strip and was approximately 6.5.
Only 12 of the 33 chemicals analyzed in mine water were present at detectable concentrations.

Of the 33 chemicals tested, the maximum detected concentration (MDC) or method reporting
limit (MRL) of six chemicals exceeded at least one human health screening criterion. These six
chemicals were aluminum, antimony, iron, manganese, phosphorus, and thallium.

0 The exceedances of antimony, phosphorus, and thallium were caused by MRLs that were
greater than the screening criteria.

= Antimony was not detected at an MRL of 0.020U mg/L which exceeds its lowest
screening criterion of 0.006 mg/L (WDOH and EPA MCLS).

= Phosphorus was not detected at an MRL of 0.05U mg/L which exceeds its lowest
screening criterion of 0.00016 mg/L (WDOE Method B).

=  Thallium was not detected at an MRL of 0.015U mg/L which exceeds its lowest
screening criterion of 0.0011 mg/L (WDOE Method B).

= The analytical method selected for site mine water employed standard MRLs
capable of providing detections in the range of ug/L while also allowing analysis
of a broad set of metals at a reasonable cost.
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= Of the 33 chemicals analyzed, only three had screening levels that were below
these standard MRLs. Although it is technically possible to obtain lower MRLs,
the additional cost would be disproportionately high compared to the likely
potential additional risk posed by these three chemicals.

= Although the precise amount of potential risk contributed by these chemicals is
unknown, these three undetected chemicals are considered unlikely to present
significant unacceptable risks to human receptors.

The remaining three exceedances (aluminum, iron, and manganese), exceeded
“secondary drinking water standards” which are not human health-based criteria, but are
instead protective of aesthetic effects (e.g., taste, odor, or color).

= The MDC of aluminum was 0.12 mg/L which exceeded the EPA MCL secondary
criteria of 0.05 to 0.2 mg/L.

= The MDC of iron was 0.34 mg/L which exceeded the WDOH and EPA MCL
secondary criteria of 0.3 mg/L.

= The MDC of manganese was 0.117 mg/L exceeded the WDOH and EPA MCL
secondary criteria of 0.05 mg/L.

Since samples of mine water did not exceed any health-based criteria, mine water was not
assessed further for human health risk.

Three chemicals detected in mine water exceeded conservative aquatic screening criteria for
ecological receptors and are considered chemicals of potential ecological concern (CPECs) for
mine water: aluminum, barium, and copper.

Nine chemicals in mine water exceeded conservative screening criteria protective of aquatic life
and are considered CPECs. These nine chemicals were not detected in mine water but had MRLs
that were greater than the screening criteria (Table 2).

(0]

Beryllium was not detected at an MRL of 0.0020U mg/L which exceeded its lowest
screening criterion of 0.00066 mg/L (ORNL PRGs).

Boron was not detected at an MRL of 0.040U mg/L which exceeded its lowest screening
criterion of 0.0016 mg/L (ORNL PRGS).

Total cadmium was not detected at an MRL of 0.0020U mg/L which exceeded its lowest
screening criterion of 0.0011 mg/L (ORNL PRGs).

Total lead was not detected at an MRL of 0.0075U mg/L which exceeded its lowest
screening criterion of 0.0032 mg/L (ORNL PRGS).

Lithium was not detected at an MRL of 0.02U mg/L which exceeded its lowest screening
criterion of 0.014 mg/L (ORNL PRGsS).

Mercury was not detected at an MRL of 0.00020U mg/L which exceeded its lowest
screening criterion of 0.000012 mg/L (WDOE Aquatic Life).

Selenium was not detected at an MRL of 0.04U mg/L which exceeded its lowest
screening criterion of 0.00039 mg/L (ORNL PRGs).

Silver was not detected at an MRL of 0.005U mg/L which exceeded its lowest screening
criterion of 0.00036 mg/L (ORNL PRGs).

Thallium was not detected at an MRL of 0.015U mg/L which exceeded its lowest
screening criterion of 0.009 mg/L (ORNL PRGs).
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0 The analytical method selected for site mine water employed standard MRLs capable of
providing detections in the range of ug/L while also allowing analysis of a broad set of
metals at a reasonable cost. Screening criteria are risk-based and developed without
consideration of cost constraints.

0 Of the 33 chemicals analyzed, nine had screening levels that were below these standard
MRLs. Although it is technically possible to obtain lower MRLs for many of these
chemicals, the additional cost would be disproportionately high compared to the likely
potential additional risk posed by these three chemicals.

0 Although the precise amount of risk contributed by these chemicals is unknown, these
undetected chemicals are considered unlikely to present risks to the populations of
ecological receptors that may contact the Site.

e The hardness value of the water was 82.89 CaCOs/L.
3.2.4  Surface Water Pathway Summary

Human Health

e Mine water is unlikely to be used as a drinking water source by people. Contact with mine
water is most likely to be incidental and infrequent dermal contact.

e Mine water does not pose a risk to human health and no chemicals of potential concern
(COPCs) were identified.

Ecological

e The ponded mine water is located within the main working and does not provide aquatic
habitat. Mine water is most likely only used as a drinking water source for the wood rat
living in the main working/stope.

e Aluminum, barium, and copper detected in mine water exceeded conservative screening
criteria for aquatic life and are considered CPECs.

e Nine chemicals in mine water exceeded conservative screening criteria protective of aquatic
life and are considered CPECs. These nine chemicals were not detected in mine water but
had MRLs that were greater than the screening criteria.

3.3 Soil Exposure Pathway

The ground surface of Kelly Camp Mine is primarily covered by grasses, shrubs, and rocks. Most
exposed soil on the Site is limited to the access roads and waste rock piles.

3.3.1 Targets

o Human receptors potentially exposed to site soils include adults and children present on the Site
for recreational uses. These human receptors may potentially be exposed to site soil through
dermal contact or ingestion of impacted surface soil or dust.

e There are no residences present within a target distance of 200 feet, and no known resident,
student, worker, or subsistence gatherer populations located within a target distance of 1 mile of
the Site.

e Ecological receptors may be exposed to site soil through dust inhalation, dermal exposure,
incidental ingestion, and food web exposure. Ecological receptors at the Site are considered to be
plants, soil biota, birds, and mammals.
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3.3.2

3.3.3

A total
(Figure

Previous Investigations

The only documented soil investigation at the Site was the APA completed in 2004 by the Forest
Service.

During the APA the Forest Service collected and analyzed two samples of waste rock using a
Niton X-ray fluorescence (XRF) model XL-722S.

Based on XRF results of arsenic and chromium that exceeded either MTCA (WDOE, 2005)
cleanup goals or EPA Preliminary Remediation Goals (PRGS), the Forest Service recommended
that an Sl be performed on the Site (USFS, 2004).

Analytical Results for Soil

of 40 soil and waste rock samples were collected in and around the mine and waste rock piles
6).
Sample locations were selected for the following reasons:

e Soil sample locations were selected to characterize the soil concentrations of chemicals
within and downgradient of areas of disturbance.

e Samples were also located along the road in order to identify any distinct chemical
characteristics that may have been associated with transportation. Since the road would be
expected to receive more use by human and ecological receptors than the rest of the Site,
identifying high concentrations along the road may have affected exposure concentrations.

o Since sample locations were not randomly placed throughout the Site, but were targeted near
or within areas of disturbance, sample concentrations are likely to be higher on average than
site concentrations.

Soil and waste rock samples consisted of the following:

o Ten soil samples collected from a background area (Figure 7). These samples were
designated SB-1 through SB-10.

o Five soil samples collected from within waste rock piles (Figure 6). These samples were
designated S-30, S-31, S-32, S-33 and RS-13.

o Twenty-one soil samples collected from outside waste rock piles (Figure 6). These
samples were designated RS-11, RS-12, RS-14, S-10 through S-29 and samples S-34
through S-36.

o Four samples were collected of larger grain-sized material from the waste rock or blast
rock piles (Figure 6). These samples were designated as WR-1 through WR-4.

Screening was conducted using an XRF unit to help select final soil sampling locations (Figure
8). The results are summarized in Table 3.

The analytical soil results are summarized in Table 4 and Table 5. Table 6 presents site soil data
sub-divided by areas within the Site.

The analytical waste rock results are summarized in Table 7 (Acid Base Accounting), Table 8
(total metals), and Table 9 (TCLP/SPLP).

To conserve project resources, laboratory analysis of site soil samples was performed in two
parts.
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o First, three samples were selected to undergo a full metals analysis. This analysis
included analyzing for 33 metals (Table 4).

0 Second, after these results became available, the remaining 23 site soil samples, 10
background soil samples, and waste rock/blast rock samples were analyzed for a focused
subset of 12 metals. These 12 metals were selected based on the characteristics of the full
screen results, especially the magnitude of chemical concentrations.

o Four site and one background soil sample were also analyzed for arsenic (As*® and As™),
and cadmium (Cr*® and Cr*®), speciation (Table 10).

3.3.3.1 Background Soil Results

o Two metals (selenium and silver) of the 12 analyzed were not detected above MRLs (Table 11).

e The background results were used to evaluate the relative enrichment the Site activities have had
on natural occurring metals.

3.3.3.2 Waste Rock/Blast Rock Results

Waste rock samples were collected to estimate the acid leachate generation potential and determine if
metals leaching from the waste rock could impact surface water or groundwater quality. The results of the
waste rock samples were not used in the risk assessment since the size of the rock would prevent uptake
by humans or ecological receptors. The waste rock samples were collected from the following locations:

e WR-1 - main working/stope waste rock pile,
o WR-2 — waste rock generated from the various workings west of the blast rock pile,
o WR-3 - lower adit waste rock pile, and
e \WR-4 - blast rock pile.
Metals
e Waste rock metals results are summarized on Table 8.

o The metal results from waste rock indicate significantly elevated concentrations of copper and
manganese in WR-1. Other metals exceeding one or more screening criterion include: arsenic,
cadmium, chromium, lead, selenium, silver, and zinc.

o Copper is likely associated with the sulfide mineral chalcopyrite and was likely released or is
being released from waste rock associated with sulfide oxidation. Copper may also be stored as
secondary copper oxyhydroxide minerals in the waste rock.

e Waste rock sample WR-2 contained concentrations of arsenic, cadmium, chromium, copper, lead,
manganese, selenium, and zinc above one or more screening criteria.

e In waste rock sample WR-3, chromium, copper, manganese, selenium, and zinc exceeded one or
more screening criteria.

e In waste rock sample WR-4, arsenic, chromium, copper, manganese and zinc were elevated
above one or more screening criteria.

Acid Base Accounting

e The waste rock samples WR-1 through WR-3 were analyzed for their acid base accounting
properties.
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The Modified Sobek —Acid Neutralization Potential (ANP) indicates that the neutralization
capacity of the waste rock is variable, ranging from 22.5 to 296.4 kg CaCOs/ton.

The sulfur speciation results indicate that the total sulfur concentrations in waste rock samples are
relatively low (i.e., <0.20 weight %).

o0 In sample WR-1, the sulfate sulfur concentration was 0.11 weight % suggesting that
sulfide oxidation has occurred and/or is occurring within the waste rock dump.

0 Sample WR-2 has negligible sulfide (<0.1 weight %) and sulfate sulfur (O weight %)
present.

0 Sample WR-3 has minimal sulfate present (0.03 weight %) suggesting that sulfide
oxidation has been minimal or sulfide oxidation by products have been flushed from and
not stored in waste rock.

Net Neutralization Potential (NNP) values for these three waste rock samples range from 17.2 to
296.4 kg CaCOgfton, indicating ANP is greater than the Acid Generation Potential (AGP).
Similarly, the Neutralization Potential Ratio (NPR) (or ratio of ANP to AGP) of the three samples
ranged from 4.2 to 9,486.1, indicating the ANP is greater than the AGP.

Applying conservative criteria of 0.3 weight % total sulfur and an NPR of 4, the three samples
collected indicate a very low to no potential for AMD. This prediction is supported by the neutral
pH of the mine water.

However, the results for sample WR-1 indicate that sulfide oxidation has occurred and stored
oxidation byproducts are present that may be released into the receiving environment under site-
specific geochemical conditions in the future.

With the highest sulfide sulfur content and the lowest ANP, sample WR-3 has the greatest acid
generating potential of the three waste rock samples.

WR-1 Summary - Although the sample has a no potential for generating AMD, sulfate
concentrations suggest that some sulfide oxidation has occurred and secondary byproducts are
stored in the upper adit pile.

WR-2 Summary — This sample has no potential for generating AMD. The concentrations of
copper and manganese, in particular, are elevated.

WR-3 Summary — This sample has no to a low potential for generating AMD.

TCLP/SPLP
Waste rock TCLP and SPLP results are summarized in Table 9. A summary of its key findings follows:

None of the rock samples exhibit the characteristic of toxicity as defined by 40 CFR 261.24 since
the TCLP leachate concentrations do not exceed the maximum concentrations laid out in Table 1
of Section 261.24.
Metal concentrations in TCLP leachate were generally higher than those in SPLP leachate.
Two chemicals (cobalt and lead) were detected in TCLP leachate but not in SPLP leachate.
The Synthetic Precipitation Leaching Procedure (SPLP) was developed to characterize leachate
from soil or rocks exposed to acidic rains. This test is applicable to wastes left in situ, a
reasonable scenario for this site. SPLP results can be used to describe the potential for chemicals
to leach from soil to groundwater.
The MDCs of the SPLP results were compared to leachate screening criteria.

o No detected concentrations in SPLP leachate exceeded these screening criteria.
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3.3.33

o0 Only the MRL of arsenic at 0.02U mg/L exceeded the screening criteria of 0.005, 0.0048,
0.010, and 0.010 mg/L of MTCA Method A, MTCA Method B, WDOH MCLs and EPA
MCLs, respectively.

These results suggest that groundwater is unlikely to be impaired by leachate from waste rock and

blast rock piles.

Soil Results

Site soil samples were divided into separate categories: soil collected from within each waste rock pile
and soil collected outside of waste rock piles (Table 6). When separated in this manner, differences in
soil characteristics emerge, more specifically:

Soil from within the main working/stope waste rock pile generally showing higher concentrations
of arsenic, cobalt, copper, lead, manganese, and silver than soil samples from outside of waste
piles.

The soil sample from the lower adit waste rock area has a low concentration of copper compared
to the main working/stope waste rock area, but has the highest concentration of chromium on the
Site.

Since human health and ecological receptors will be assumed to randomly access soils across the entire
site, all site soil will be combined for purposes of the streamlined risk assessment.

3.34

Human Exposure — Two of the 12 metals screened exceeded at least one generic screening
criterion protective of human health. These two metals (arsenic and cadmium) were considered
COPCs and are quantitatively assessed in the streamlined human health risk assessment.

Ecological Exposure — To assess potential risk to ecological receptors stemming from exposure
to site soils, 95% UCL concentrations of chemicals in site soils were compared to generic
screening criteria protective wildlife and MDCs were compared to generic screening criteria
protective of immobile receptors (plants and soil biota). MTCA Table 749-3 was the primary
source of ecological screening criteria. All receptors were considered to use the Site exclusively
(i.e., an area use factor of unity) which is a conservative assumption for species such as large
mammals and birds.

Ecological Exposure — All 12 metals screened exceeded at least one generic screening criterion
protective of ecological receptors. These 12 metals (arsenic, barium, cadmium, chromium,
cobalt, copper, lead, manganese, mercury, selenium, silver, and zinc) were considered CPECs and
were quantitatively considered in the streamlined ecological risk assessment.

Soil Pathway Summary

Human Health

Potentially significant human exposure to site-related contaminants is most likely to occur
through dermal contact or ingestion of impacted soil or dust. Site soil concentrations of arsenic
and cadmium exceeded conservative generic screening criteria for human receptors. The
streamlined human health risk assessment, will quantify the potential risk to human health.

Ecological exposure may occur through food web uptake of impacted food sources or direct
exposure to site soils. Site soil concentrations of arsenic, barium, cadmium, chromium, cobalt,
copper, lead, manganese, mercury, selenium, silver, and zinc exceeded conservative screening
criteria for ecological receptors. The streamlined risk assessment quantifies the potential risk to
ecological receptors.
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3.4 Air Exposure Pathway
3.4.1 Targets

e The target distance for air has been defined as 4 miles from the Site.

o Dominant wind direction in this area was not considered during the SI.

o Based on a review of well logs in the area, there could be up to 13 residences located within 4
miles of the Site (Figure 5). It is not known if these are year-round residences or seasonal homes.

e Based on the forested nature of the Site and the distance of the nearest residences from the Site,
local residents are unlikely to be affected by historical Site activities.

3.4.2  Air Exposure Pathway Summary

o Air samples were not collected as part of the field activities.

o Metals were likely released to the air during the mining and blasting processes as dust and
particulate matter.

e The air pathway is complete because metal impacted soil is concentrated at the surface where
human and ecological receptors could be exposed to particulate matter by inhalation.

e Since inhalation risk stems from particulates released from contaminated soil, this pathway will
be addressed in the risk assessment as part of the soil exposure pathway. In the risk assessment,
risk from inhalation of contaminated soils was calculated through the receptor-specific modeling.

URS
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4.0

STREAMLINED RISK EVALUATION AND ASSESSMENT

A summary of the streamlined risk evaluation is presented in this section. Appendix B contains the
detailed risk evaluation.

4.1

411

Streamlined Human Health Risk Assessment

A human health risk assessment is used to quantitatively evaluate carcinogenic risks and non-
carcinogenic hazards to human health that are attributable to exposure to site-related chemicals in
exposure media.

Mine water and soil comprise the media of interest for human health. To determine which metals
should be evaluated further in the risk assessment, the water and soil results were compared to
generic screening criteria developed for industrial and unrestricted land uses and background
concentrations.

0 Since samples of mine water did not exceed any health-based criteria, no mine water
chemicals of interest (COIls) were considered to be human health COPCs.

0 Of the 12 chemicals measured for in soil, only arsenic and cadmium exceeded human
health generic screening criteria.

0 These two metals in soil (arsenic and cadmium) were considered contaminants of
potential concern (COPCs) and evaluated further in the risk assessment.

Appendix B contains the streamlined human health risk assessment. The following sections
summarize the risk assessment.

Risk and Hazard Estimates

Given the site use, the likelihood of long-term exposure to site contaminants by any human
receptors is considered low.

Based on its remote location, evidence of site use, and road access, adult and child recreational
users are the most likely human receptor populations to be exposed to site media.

Carcinogenic risk and non-carcinogenic hazard was calculated for adult and child recreational
users exposed to site soils. Appendix B contains the receptor-specific exposure calculations used
to estimate risk.

Human health risks are considered to be potentially unacceptable if the risk estimates for
carcinogenic endpoints are greater than 1E-06.

0 Since the carcinogenic risk estimate did not exceed 1E-06, the findings suggest that no
unacceptable carcinogenic risks to recreational users are likely to occur from dermal
exposure, inhalation, and incidental ingestion pathways.

Human health risks are considered to be potentially unacceptable if the hazard indices for non-
carcinogenic endpoints are greater than 1.

0 Since the hazard index for non-carcinogenic endpoints did not exceed one, the findings
suggest that no unacceptable non-carcinogenic risks to recreational users are likely to
occur from dermal exposure, inhalation, and incidental ingestion pathways.

Determination of Hotspots

The results of the human health risk assessment do not suggest that site concentrations pose
unacceptable risk to current and probable future human receptors.

FlNAL 0:\25696513 Kelly Camp Mine\4000 Deliverables\FINAL S| Report\Final SI Report 020708.doc 4'1



4.1.3

414

4.2

421

There are no hot spots for potential risk of exposure to human receptors to site media.

Determination of Clean-up Level

As evaluated during this streamlined risk assessment, clean up is not required for the protection of
human receptors.

Concentrations of cadmium at the Site, however, did exceed MTCA Method A soil cleanup
criteria for unrestricted land use. These criteria are protective of both human and ecological uses,
including uses of the Site such as residential use. Due to the nature and remoteness of this Site
and its presence on Forest Service land, residential exposure is considered to be an unlikely
scenario and these criteria are considered to be overly conservative.

Summary

Initial screening of mine water using conservative generic screening criteria found that potential
human health risk from contact with mine water was negligible.

Initial screening of soil using conservative generic screening criteria found that potential human
health risk from contact with site soil was limited to arsenic and cadmium.

Potential human health risk from arsenic and cadmium was then quantified using recreational
user-specific models which found no potentially unacceptable risks to child and adult receptors
periodically using the Site. However, MTCA Method A soil cleanup levels for unrestricted use
are exceeded at the Site for cadmium concentrations.

The findings of this receptor-specific recreational user model suggest that no potentially
unacceptable risks are likely to occur from dermal exposure, inhalation, and incidental ingestion
pathways under either the RME or CTE scenarios.

Since no COPCs in mine water and soil were present at concentrations that produced potentially
unacceptable health risks, no human health COCs were identified.

Streamlined Ecological Risk Evaluation and Assessment
The purpose of an ecological risk assessment (ERA) is to determine if chemical concentrations in
site media cause potential unacceptable risks to ecological receptors.

Appendix B contains a detailed discussion of the ecological risk assessment. The following
sections summarize the risk assessment.

Conceptual Ecological Exposure Model

Potentially contaminated exposure media for ecological receptors include site soils and mine
waste, and site mine water.

A summary of the complete, incomplete, and insignificant pathways is depicted in the conceptual
site model (Figure 9).

o0 Potentially complete pathways for immobile receptors (e.g., plants and soil biota) include
direct exposure to site surface soils and mine wastes.

o0 Potentially complete pathways for mobile receptors (e.g., birds and mammals) include
incidental ingestion of surface water, food web exposure to surface water, incidental
ingestion of surface soil and mine wastes, and food web exposure to surface soil and
mine waste.
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4.2.2

Risk and Hazard Estimates

Mine water results were initially compared to readily available generic screening criteria
developed for protection of aquatic life (WDOE aquatic life criteria (WAC, 2006) and PRGs for
ecological endpoints (Efroymson et al., 1997)).

Soil concentrations were initially compared to generic screening criteria developed for protection
of terrestrial plants, soil biota, and wildlife (MTCA Table 749-3).

Ecological COls in soil and mine water with MDCs or MRLs that exceeded generic screening
criteria became chemicals of potential ecological concern (CPECs). These CPECs are
summarized below:

0 CPECs in mine water included aluminium, barium, and copper as well as beryllium,
boron, cadmium, lead, lithium, mercury, selenium, silver, and thallium.

0 CPECs in soil included arsenic, barium, cadmium, chromium, cobalt, copper, lead,
manganese, mercury, selenium, silver, and zinc.

The CPECs identified in the generic screening were further assessed through an evaluation of risk ratios.

If the risk ratio is greater than 1, then the exposure point concentration exceeds the screening
criterion. Risk ratios greater than 1 indicate the potential presence of an unacceptable risk to
threatened and endangered species, which are protected at the individual level.

Risk ratios greater than 5 indicate the potential presence of an unacceptable risk to populations of
ecological receptors. This level of protection is considered most appropriate for non-threatened
and endangered species.

Multiple risk ratios may occur for a single chemical when an exposure point concentration is
compared to more than one generic screening criterion.

Evaluation of Risk Ratios in Mine Water

0 One chemical in mine water (copper) had a risk ratio greater than five. This chemical
was further assessed by locating a toxicity reference value (TRV) specific for mammal
ingestion of water containing copper. Copper concentrations did not exceed this TRV,
suggesting that there is no potential unacceptable risk to ecological receptors exposed to
the mine water.

o For this reason, potential ecological risk from ingestion of mine water is considered to
be low.

Evaluation of Risk Ratios in Soil

o0 Twelve chemicals detected in soil had at least one risk ratio greater than 1 and are
considered to be CPECs in soil.

o0 These 12 chemicals, (arsenic, barium, cadmium, chromium, cobalt, copper, lead,
manganese, mercury, selenium, silver, and zinc), had risk ratios ranging from below one
to 252.

o0 In soil, risk ratios greater than five occurred for copper, lead, selenium, and silver, with
the greatest risk ratios associated with copper concentrations.

o Since the Site sample concentrations for selenium are similar to background
concentrations, only the risk ratios of copper, lead, and silver were considered to be
indicative of potential ecological risk.
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0 The highest risk ratio for each of these three metals was 252 for copper, 9.0 for lead, and
14 for silver.

o For this reason, potential ecological risk from ingestion of site soil is considered to be
present.

Appendix B contains a detailed discussion of how the ecological risk estimates were developed
for the ecological risk assessment.

4.2.3 Determination of Hotspots

e Hot spots in soil were determined for ecological receptors by comparing each soil sample
concentration of copper, lead, and silver to its lowest MTCA Table 749-3 screening criterion.

e A site soil sample was considered to have an elevated concentration if it exceeded the higher of
five times the most conservative screening criterion or twice the background concentration.

e Nine samples met this criterion (RS-12, RS-13, S-18, S-21, and S-30 through S-34). These
samples were collected near the main working/stope and associated waste rock pile.

o |f just the five samples with the highest copper concentrations were removed from the Site, this
change would reduce the copper risk ratios for wildlife and for soil biota significantly.

e Since samples with the highest copper concentrations also have high concentrations of lead and
silver, removing soil from the areas around the five samples with the highest concentrations of
copper would reduce risk from lead and silver as well.

4.2.4  Determination of Clean-up Level

e Although soil concentrations of copper, lead, and silver at the Site appear to have the potential to
cause unacceptable ecological risk, the determination of a final soil clean-up level associated with
a removal action should occur only after considering methods to further narrow the uncertainty
surrounding this estimate of ecological risk.

e A very conservative clean-up level for ecological receptors could be generated by taking the
lowest of either the Site background or five times the MTCA screening values for copper, silver
and lead. Limiting COPEC concentrations to 5 times ecological screening values would create
risk ratios of 5 or less, levels which would be protective of populations of non-threatened and
endangered species.

o If followed, this results in the following cleanup levels:

o Copper — 250 mg/kg

0 Lead- 250 mg/kg

o Silver — 10 mg/kg
425 Summary

o The only CPEC in mine water with a risk ratio greater than five was copper, with a risk ratio of
10.

0 The ecological risk from ingestion of mine water is considered to be low since the most
likely receptor (mammal) did not have a potentially unacceptable ecological risk.

e Insoil, risk ratios greater than five occurred for copper, lead, selenium, and zinc.

URS
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4.3

o Based on the rationale presented above, only the risk ratios of copper, lead, and silver
were considered to be indicative of potential ecological risk.

0 The highest risk ratio for each of these metals was 252 for copper, 9.0 for lead, and 14 for
silver.

0 A very conservative cleanup level could be generated by taking the lowest of either the
Site background or five times the MTCA screening values for copper, silver and lead.

o If followed, this results in the following cleanup levels:
o Copper — 250 mg/kg
o Lead - 250 mg/kg
e Silver — 10 mg/kg
Summary and Recommendation
The streamlined human health risk assessment found that potential human health risk from

consumption of mine water was negligible and that potential human health risk from contact with
site soil was limited to arsenic and cadmium.

Human health risk from arsenic and cadmium was then quantified using recreational user-specific
models which found no potentially unacceptable risks to child and adult receptors periodically
using the Site.

The only CPEC in mine water with a risk ratio greater than five was copper. Further assessment
of copper concentrations using a TRV for mammals ingesting water found no potential
unacceptable risk.

In soil, risk ratios indicated the potential presence of unacceptable risk for ecological receptors
exposed to copper, lead, and zinc.

Potential soil clean-up levels could be:
0 Copper — 250 mg/kg
0 Lead - 250 mg/kg
o Silver —10 mg/kg
Nine individual sample locations exceed one or more of these concentrations.

o0 Five of these sample locations are within the bounds of the main working/stope waste
rock pile and were therefore designated as a hot spot.
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5.0

REMOVAL ACTION JUSTIFICATION

CERCLA and the National Contingency Plan (NCP) authorize two types of responses to releases of
hazardous substances: remedial and removal actions.

Based on the results of the SI, an emergency or time-critical removal action is not warranted at
this site. Therefore, if a removal action is performed it should be a non-time critical removal
action.

Non-time critical (NTC) removals generally attempt to control the source of contamination and
are sometimes followed by a remedial action to complete site response, but could be used as a
final action.

The need for a NTC removal action is based on the following factors:

1. Actual or potential exposure to nearby human populations, animals, or the food chain
from hazardous substances or pollutants or contaminants;

2. Actual or potential contamination of drinking water supplies or sensitive ecosystems;

3. Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other
bulk storage containers, that may pose a threat of release;

4. High levels of hazardous substances or pollutants or contaminants in soils largely at or
near the surface, that may migrate;

Based on the streamlined risk assessment, the factors #1 and #4 above are considered complete;
therefore, a removal action may be appropriate for the Site.

The primary chemical concern at this site is the ecological exposure to soil and waste rock,
specifically related to copper concentrations, with lead and silver contributing a smaller amount
of risk.

Estimated volumes of waste rock are summarized on Figure 10.

A discussion of the hot spot evaluation is presented in Section 4. If the entire hot spot area were
included in the potential removal action area, this would result in a volume of 560 bcy (Figure
11).

Potential removal actions could include the following alternatives:
0 Hot spot removal by the excavation of the entire 427 bcy,
0 Placement of a impermeable cap over the possible removal action area, or,
0 A combination of hot spot removal and impermeable cap placement.

Any removal action should also include an evaluation of how to mitigate the physical hazards at
the Site.

The objectives for and selection of a removal action alternative would be completed in an
Engineering Evaluation/Cost Analysis (EE/CA). The EE/CA would be used to develop removal
action objectives (RAOs), select removal action alternatives and analyze the effectiveness,
implementability, and cost of the alternatives that may satisfy these RAOs.
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6.0 CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusions

Groundwater Pathway

e Although URS did not sample groundwater at the Site, its completeness as an exposure pathway
was considered and this pathway does not appear to be complete. Further assessment of this
pathway is not required.

Surface Water Pathway

e The only surface water present at the mine site is accumulated water in the main working.
Although complete for both humans and ecological receptors at the Site, this pathway does not
appear to pose a risk and further assessment of this pathway is not required.

Soil Pathway

e The soil pathway is complete for both human and ecological receptors and a source of hazardous
substances has been documented in this SI.

e The investigation concluded that human exposure to soils does not appear to result in an
unacceptable risk.

e The investigation concluded that ecological exposure to soils does appear to result in an
unacceptable risk, with the primary risk to soil biota from soil contact or ingestion of three metals
(copper, lead, and silver).

e An area has been defined that encompasses the highest concentrations (the hot spot) and removal
of this area would result in a significant reduction of potential risk to ecological receptors.

Air Pathway

e The air pathway is complete for both human and ecological receptors and was assessed under the
soil pathway.

6.2 Recommendations

URS recommends the following actions based on the Sl:

e There are several areas at the Site that pose a physical hazard. The Forest Service should evaluate
these to determine if they should be removed or mitigated to reduce the hazard.

e The Forest Service should include the management of the soil and waste rock of the hot spot as
part of the evaluation of how to mitigate the physical hazards.

e The scope and removal of the hot spot should be evaluated in an EE/CA.
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7.0 FOREST SERVICE DISCLAIMER

This abandoned mine/mill site was created under the General Mining Law of 1872 and is located solely
on National Forest System (NFS) lands administered by the USDA Forest Service. The United States has
taken the position and courts have held that the United States is not liable as “owner” under CERLA
Section 107 for mine contamination left behind on NFS lands by miners operating under the 1872 Mining
Law. Therefore, USDA Forest Service believes that this site should not be considered a “federal facility”
within the meaning of CERCLA Section 120 and should not be listed on the Federal Agency Hazardous
Waste Compliance Docket. Instead, this site should be included on EPA’s CERCLIS database.
Consistent with the June 24, 2003 OECA/FFEQO “Policy on Listing Mixed Agency Hazardous Waste
Compliance Docket,” we respectfully request that EPA Regional Docket Coordinator consult with the
Forest Service and EPA Headquarters before making a determination to include this site on the Federal
Agency Hazardous Waste Compliance Docket.
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Table 1. Threatened Endangered and Special Status Species in Ferry County

Kelly Camp Mine, Republic, Washington

L State Federal
Scientific Name Common Name Status Status Source(s)
Mammals
Canis Lupis Gray wolf E E USFWS, WDFW
Corynorhinus townsendii pallescens Pallid Townsend's big-eared bat SC SC USFWS, WDFW
Gulo gulo Wolverine SC SC USFWS, WDFW
Lynx canadensis Canada lynx E T USFWS, WDFW
Martes pennanti Fisher E SC USFWS, WDFW
Myotis evotis Long-eared myotis -- SC USFWS
Ursus arctos horribilis Grizzly bear E T USFWS, WDFW
Birds
Accipiter gentilis Northern goshawk SC SC USFWS, WDFW
Athene cunicularia Burrowing owl SC SC USFWS, WDFW
Contopus cooperi Olive-sided flycatcher - SC USFWS, WDFW
Haliaeetus leucocephalus Bald eagle T Dell'sted, USFWS, WDFW

monitored

Lanius ludovicianus Loggerhead shrike SC SC USFWS, WDFW
Tympanuchus phasianellus columbianus Columbian sharp-tailed grouse T SC USFWS, WDFW
Reptiles
Sceloporus graciosus [Sagebrush lizard SC SC USFWS, WDFW
Plants
Antennaria parvifolia Nuttall's pussy-toes S -- WNHP
Botrychium ascendens Triangular-lobed moonwort S SC WNHP, USFWS
Botrychium crenulatum Crenulate moonwort S SC WNHP, USFWS
Botrychium hesperium Western moonwort T - WNHP
Botrychium lineare Skinny moonwort T C WNHP, USFWS
Botrychium paradoxum Two-spiked moonwort T SC WNHP, USFWS
Botrychium pedunculosum Stalked moonwort S SC WNHP, USFWS
Carex flava Yellow sedge S - WNHP
Carex rostrata Beaked sedge S -- WNHP
Carex sychnocephala Many-headed sedge S - WNHP
Cypripedium parviflorum Yellow lady's-slipper T -- WNHP
Eriophorum viridicarinatum Green keeled cotton-grass S - WNHP
Geum rivale Water avens S - WNHP
Impatiens aurella Orange balsam R1, H - WNHP
Oxytropis campestris var. columbiana Columbia crazyweed E -- WNHP
Pinus albicaulis Whitebark pine - SC USFWS
Platanthera obtusata Small northern bog-orchid S -- WNHP
Ribes oxyacanthoides ssp. irriguum Idaho gooseberry T -- WNHP
Sanicula marilandica Black snake-root S - WNHP
Scutellaria angustifolia ssp. micrantha Narrowleaf skullcap R1 - WNHP
Sisyrinchium septentrionale Blue-eyed grass S -- WNHP
Spiranthes diluvialis Ute lady's tresses - T USFWS
Thelypodium sagittatum ssp. sagittatum Arrow Thelypody S,H -- WNHP
Utricularia minor Lesser bladderwort R1 - WNHP
Viola renifolia Kidney-leaved violet S -- WNHP

Notes:

Fish and aquatic invertebrate species were excluded from this list due to the lack of aquatic habitat on site.

-- = information not available. Species may have no special status.

C = Candidate species. Sufficient information exists to support listing as Endangered or Threatened.

E = Endangered. In danger of becoming extinct or extirpated from Washington

H = indicates that most recent sighting in the county is before 1977

R1 = Review group 1. Of potential concern but needs more field work to assign another rank

S = Sensitive. Vulnerable or declining and could become Endangered or Threatened in the state
SC = Species of Concern. An unofficial status, the species appears to be in jeopardy, but there is

insufficient information to support listing.

T = Threatened. Likely to become Endangered in Washington

Sources:

USFWS = Data from Upper Columbia Fish & Wildlife Office. Threatened, Endangered, and Special Status Species By County.
Data for Ferry County. http://www.fws.gov/easternwashington/county%20species%20lists.htm

WDFW. = Data from Washington Department of Fish and Wildlife.

http://wdfw.wa.gov/wlm/diversty/soc/concern.htm

WNHP = Data from Washington Natural Heritage Program. Rare Plant List by County. Data for Ferry County.
http://www.dnr.wa.gov/nhp/refdesk/lists/plantsxco/countyindex.html




Table 2. Mine Water Analytical Data Summary and Screening

Kelly Camp Mine, Republic, Washington

Hardness = 82.89 CaCO,/L. Hardness was calculated as hardness = 2.497 (Ca, mg/L) + 4.118 (Mg, mg/L). The average of dissolved Ca and Mg sample concentrations were used.

Underlined criterion is not exceeded but detection limits are higher than the criteria.
Bolded screening criterion is exceeded

& = action level
b= secondary criteria

mg/L = milligrams per liter water

U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).

-- = no screening criterion was available for this analyte

Sources:

1 WDOE. 2005. Model Toxics Control Act Chapter 70.05D RCW and Cleanup Regulation Chapter 173-340 WAC. Washington State Department of Ecology, Toxics Cleanup Program. Revised October 2005. Publication No. 94-06
2 WAC 2004. Washington Administrative Code 246-290-310. Maximum Contaminant Levels (MCLs)
*EPA Drinking Water MCLs. EPA. 2006 National Recommended Water Quality Criteria. Office of Water, Office of Science and Technology.
* WAC, 2006. Washington Administrative Code 173-201A-240. Water Quality Standards for Surface Waters of the State of Washington.

5 Efroymson, R.A., G.W. Suter Il, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals for Ecological Endpoints. Oak Ridge National Laboratory, Oak Ridge, TN. August. ES/ER/TM-162/R2

Page 1 of 2

sample Metals Analysis (mg/L)
1D SEIBITEE Aluminum Antimony Arsenic Arsenic +3 Arsenic +5 Barium Beryllium Bismuth Boron Cadmium Calcium Chromium Chromium +6 Cobalt Copper Gallium Iron Lanthanum
Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved | Total | Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved | Total | Dissolved Total Dissolved
MW-1 7/26/2007 0.12 0.08U [0.020U| 0.020 U |0.0030 U | 0.0030 U [ 0.0030 U | 0.0030 U | 0.0030 U| 0.0030 U | 0.0056 | 0.0043 | 0.0020 U | 0.0020 U |0.06 U| 0.06 U |0.040 U| 0.040U | 0.0020 U | 0.0020 U | 26.5 26 0.006 U| 0.006 U | 0.01U | 0.010U |0.006U | 0.006U | 0.211 0.099 |0.020U( 0.020U | 0.34 | 0.34U |0.0079| 0.0074
MW-2 7/26/2007 0.08U | 008U (0.020U| 0.020U |0.0030 U| 0.0030 U | 0.0030 U | 0.0030 U | 0.0030 U| 0.0030 U | 0.0049 | 0.0044 | 0.0020 U | 0.0020 U |0.06 U| 0.06 U |0.040 U| 0.040U | 0.0020 U | 0.0020U | 27.9 274 [0.006U| 0.006U | 0.01U | 0.01U |[0.006U| 0.006U | 0.131 0.082 |0.020U( 0.020U | 0.23 | 0.06 U |0.0081| 0.0078
Maximum Concentration 0.12 0.08U [0.020U] 0.020 U |0.0030 U | 0.0030 U | 0.0030 U | 0.0030 U | 0.003U | 0.003 U | 0.0056 | 0.0044 | 0.0020 U | 0.0020 U |0.06 U| 0.06 U ]0.040 U] 0.040 U | 0.0020 U | 0.0020 U | 27.9 27.4 [0.006U| 0.006 U | 0.010U] 0.010U | 0.006 U | 0.006 U | 0.211 0.099 |0.020U{ 0.020U | 0.34 | 0.34U |0.0081| 0.0078
Human Health Water
Screening Criteria
WDOE Method A Cleanup 0.005 0.005 0.05
Levels for Groundwater* B B - B ’ - - - B B - B - - B - - - ' - - B ’ - - B B B - - B - B B B B
WDOE Method B Cleanup e
-- -- 0.0064 -- 4.80E-03 -- -- -- -- -- 3.2 -- 0.032 -- -- 3.2 -- 0.008 -- -- 24(Cr™) -- 0.048 -- -- -- 0.592 -- -- -- -- -- -- --
Levels for Groundwater*
WDOH MCLs - - 0.006 - 0.010 - - -- - - 2 - 0.004 -- -- -- -- -- 0.005 - -- - 0.1 - - - - - 13° - - -- 0.3° - - -
- 3 0.05 to b b
EPA Drinking Water MCLs 02 -- 0.006 -- 0.010 -- -- -- -- -- 2 -- 0.004 -- -- -- -- -- 0.005 -- - -- 0.1 - - -- - - 1 - - - 0.3 - -- -
Ecological Water Screening
Criteria
WDOE Aquatic Life 0.19 0.000897 0.15265 0.01 0.0097
(Table 240(3)) * ' ' : ) :
ORNL PRGs for Ecological 021
s 0.087 - 0.03 - - - 0.19 - 0.0031 - 0.004 - 0.00066 - - - 0.0016 - 0.0011 - - - : - 0.011 - 0.023 - 0.012 - - - 1.0 -- -- --
Endpoints (Criny
Notes:




Table 2. Mine Water Analytical Data Summary and Screening

Kelly Camp Mine, Republic, Washington

sample Metals Analysis (mg/L)
ID SEPIEITEE Lead Lithium Magnesium Manganese Mercury Molybdenum Nickel Phosphorus Scandium Selenium Silver Sodium Strontium Thallium Tin Titanium Vanadium Zinc
Total Dissolved | Total | Dissolved Total Dissolved | Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved | Total | Dissolved
MW-1 712612007 0.0075U | 0.0075 U (0.02U| 0.02U 3.92 3.83 [0.0723| 0.0607 |0.00020 U|0.00020 U|0.008 U | 0.008 U | 0.010U | 0.010U | 0.05U | 0.05U | 0.0020U [ 0.0020U [ 0.04U | 0.04U | 0.005U | 0.005U 2.89 2.84 0.103 0.1 0.015U| 0.015U [0.050U| 0.050 U | 0.006 | 0.005U {0.0050 U 0.0050 U | 0.036 0.03
MW-2 712612007 0.0075U | 0.0075 U (0.02U| 0.02U 4.14 4.05 0.117 | 0.115 |0.00020 U|0.00020 U| 0.008 0.008 | 0.010U | 0.010U | 0.05U | 0.05U |0.0020U [ 0.0020U | 0.04U | 0.04U | 0.005U | 0.005U 2.98 2.95 0.11 0.109 (0.015U| 0.015U |0.050 U| 0.050 U (0.005U| 0.005U [0.0050 U| 0.0050 U | 0.032 | 0.029
Maximum Concentration 0.0075U [ 0.0075U |0.02U] 0.02U 4.14 4.05 0.117 0.115 0.00020 U|0.00020 U| 0.008 0.008 0.010U [ 0.010U | 0.05U 0.05U [0.0020U | 0.0020U | 0.04U | 0.04U 0.005U | 0.005U 2.98 2.95 0.11 0.109 |0.015U] 0.015U [0.050 U| 0.050 U [0.005 U| 0.005U |0.0050 U| 0.0050 U [ 0.036 0.03
Human Health Water
Screening Criteria
WDOE Method A Cleanup 0.015 0.002
Levels for Groundwater* ' B - B - - B B ' B - - - - - - - - - B B B B - B B - - - B B B B B B B
WDOE Method B Cleanup
- - - - - 2.2 - 0.0048 - 0.080 - 0.32 - 1.6E-04 - - - 0.08 - 0.08 - - - 9.6 - 0.0011 - 9.6 - - - 011 - 4.8 -
Levels for Groundwater*
WDOH MCLs 0.0152 - - - - - 0.05° - 0.002 - - - 0.1 - - - - - 0.05 - 0.1° - - - - - 0.002 - - - - - - - 50 -
EPA Drinking Water MCLs* 0.015 - - - - - 0.05° - 0.002 - - - - - - - - - 0.05 - 0.1° - - - - - 0.002 - - - - - - - 5° -
Ecological Water Screening
Criteria
WDOE Aquatic Life 0.00205 0.000012 0.112099 0.005 0.089145
(Table 240(3)) * : : : ! .
ORNL PRGs for Ecological
Endpoints 5 0.0032 - 0.014 - -- -- 0.12 -- 0.0013 -- 0.37 -- 0.16 -- -- -- -- -- 0.00039 - 0.00036 - - -- 15 - 0.009 -- 0.073 - - - 0.02 -- 0.11 -

Notes:

Underlined criterion is not exceeded but detection limits are higher than the criteria.
Bolded screening criterion is exceeded by 95% UCL

Hardness = 82.89 CaCO,/L. Hardness was calculated as hardness = 2.497 (Ca, mg/L) + 4.118 (Mg, mg/L). The average of dissolved Ca and Mg sample concentrations were used.

&= action level

b= secondary criteria
mg/L = milligrams per liter water

U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).
-- = no screening criterion was available for this analyte

Sources:

L WDOE. 2005. Model Toxics Control Act Chapter 70.05D RCW and Cleanup Regulation Chapter 173-340 WAC. Washington State Department of Ecology, Toxics Cleanup Program. Revised October 2005. Publication No. 94-06

2 WAC 2004. Washington Administrative Code 246-290-310. Maximum Contaminant Levels (MCLs)

*EPA Drinking Water MCLs. EPA. 2006 National Recommended Water Quality Criteria. Office of Water, Office of Science and Technology.

4 WAC, 2006. Washington Administrative Code 173-201A-240. Waster Quality Standards for Surface Waters of the State of Washington.

° Efroymson, R.A., G.W. Suter Il, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals for Ecological Endpoints. Oak Ridge National Laboratory, Oak Ridge, TN. August. ES/ER/TM-162/R2

Page 2 of 2




Table 3. XRF Measurements
Kelly Camp Mine, Republic, Washington

Analysis of Metals (mg/kg)
XRF Location
Arsenic | Cobalt [ Chromium | Copper Iron Mercury [ Manganese [ Molybdenum | Nickel | Lead | Rubidium | Selenium [ Strontium | Zinc | Zirconium
Site Samples
X1A 16.8 258.9 82.9 1666 28,300 1.6 1622 13.8 BDL | 51.8 51.2 0.7 301.7 132.3 161.0
X2 43 136.8 93.5 405.4 18,300 BDL 749.5 111 BDL | 244 63.8 4.0 439.2 48.0 252.2
X3 2.6 87.9 502.3 475.9 21,300 0.2 491.1 15.0 239 | 243 77.4 BDL 430.4 37.2 237.8
X4 14 160.2 46.2 107.4 21,900 BDL 536.7 9.9 52 17.6 65.8 BDL 505.2 68.5 273.4
X5 9.6 1345 31.9 184.6 15,000 BDL 811.6 18.2 0.7 16.1 38.7 BDL 254.0 66.7 164.8
X6 2.1 101.4 37.8 311.9 20,500 BDL 731.6 111 55 32.2 65.8 BDL 437.7 80.8 250.5
X7 BDL 489.8 43.4 621.3 21,400 1.6 640.2 13.0 BDL | 189 65.6 BDL 493.1 49.3 255.5
X8 BDL 127.8 BDL 313 22,300 BDL 756.6 13.2 BDL | 236 73.8 BDL 458.1 24.2 273.0
X9 0.5 2138 44.0 50.0 26,500 0.1 543.1 9.7 8.3 16.1 87.4 2.1 527.4 65.4 316.9
X10 8.6 358.2 BDL 52.6 26,400 BDL 713.5 11.2 136 | 145 815 BDL 483.2 44.5 3325
X10A BDL 274.8 137.8 61.8 26,700 BDL 705.8 9.1 BDL | 285 98.0 0.2 519.6 38.6 422.7
X10B BDL 162.3 BDL 72.4 25,000 BDL 668.9 7.3 BDL | 21.8 83.1 1 474.8 59.5 337.1
X11 3.9 305.9 78.1 72,5 23,700 BDL 889.6 7.2 3.7 16.4 68.2 1.7 401.8 83.4 298.5
X12 3.9 335.4 26.9 58.7 25,300 0.7 916.8 6.9 BDL | 186 76.8 BDL 460.5 65 294.2
X13 BDL 158.4 77.9 53.8 20,200 0.2 606.6 9.5 BDL | 204 81 BDL 471.8 63.5 292.1
X14 4.2 295.2 197.4 450.4 49,400 BDL 906.3 2.2 BDL | 236 66 BDL 317.7 88.8 194
X15 BDL 152.6 25.9 28.7 21,400 BDL 1,100 4.6 BDL | 359 59.1 BDL 336.2 137.6 252.7
X16 10.1 174.4 30.6 29.6 21,800 1.8 419.6 6.8 13 18.6 103.8 BDL 603.2 50.9 389.6
X17 6.2 227.6 46 33.6 19,800 1.8 416.2 7.0 BDL | 13.1 69.7 BDL 456.2 80 340.1
X18 4.8 157.4 375 64.3 14,300 BDL 923.2 11.0 BDL | 287 46.8 BDL 340 52.5 221.8
X18A 8.8 170.4 BDL 49.2 14,200 BDL 1,100 11.8 156 | 18.3 48.2 BDL 339.1 68.3 220.1
Max 16.8 489.8 502.3 1,666 49,400 1.8 1622 18.2 52 51.8 103.8 4 603.2 137.6 422.7
Mean 5.09 215.3 77.9 261.0 23,211 0.4 765.2 10.1 6.7 23.0 69.0 0.5 428.7 68.8 266.7
Background Samples
XB19 3.8 362.2 3.2 58.4 16,500 BDL 829.3 9.2 BDL | 14.8 64.4 1.6 460 40.5 238.5
XB20 1.6 168.5 31.7 31.0 19,800 15 697.7 8 BDL 13.9 62.1 BDL 459.4 57.8 308.3
XB21 51 168.9 15.3 43.6 22,100 BDL 794.3 9.2 BDL 12 69.2 BDL 367.3 37.2 332.1
XB21A 0.6 282.8 754.6 19.3 22,000 BDL 879.6 9.3 BDL | 22.7 72.5 BDL 390.2 44.4 322.4
Max 51 362.2 754.6 58.4 22,100 15 879.6 9.3 BDL 227 725 1.6 460 57.8 332.1
Mean 3.5 233.2 16.7 44.3 19,467 0.5 773.8 8.8 BDL 136 65.2 0.5 428.9 45.2 293.0

Notes:

mg/kg = milligrams per kilogram soil

BDL = below detection limit

Calculation of means did not include duplicate samples (A, B)

Results that were below the detection limit (BDL) were considered to be concentrations of zero for the purpose of calculating the mean




Table 4. Full Metals Data Set for Initial Soil Samples

Kelly Camp Mine, Republic, Washington

Analytes (mg/kg
= @ g a
= 1S >
Sample ID | Sample Date g 2 | _ E | ¢ £ e | 2 _ c e 2 g > k5 5 £ E £ . E £ £ £
= = = ‘= b 1) > —_— n = = b= = =
E|£|§|2|2|e| 8 |E|23|s|E| & |2|c|=|2|5|c|e|=|% |8 | & |2 |5 || 2]|358|5|_.|%5|¢8]|e
= 2 < S = = 5 = = s = = =
< < | < | 8| & | o @ 3 S |5| S8 3 o = 3|13 S s | = s Z T g b 3 % 3 & F = = S| K
RS-13 7/27/2007 9,330 | 343 | 7.55( 107 | 1.18 | 196J| 4.00U | 3.06 |7,550J|125| 7.22 | 2,740 | 200U | 21,200 | 40.5 |9.38J| 3,260J | 816 | 0.042 8.01 3.23 798 1,210 1.94) | 400U | 1273 | 945 | 3260 |1.50U| 77.2 535 | 27.1 | 73.7
S-21 7127/2007 22,800 | 558 | 8.01| 428 | 436 | 356 | 400U | 827 | 4,800 351 145 636 11.7 | 51,100 | 12.2 (43.6J| 15,600 | 770 | 0.252 3.81 1.26 707 10,600 | 16.7J | 4.00U | 3.26 111 15.6J [1.50U| 5.00U | 3540 | 157 117
S-30 712712007 10,700 | 3.09 | 7.21 | 59.7 | 1.41 | 242 | 400U | 2.79 | 3,510 | 13.5| 8.38 | 12,600 | 2.00U | 20,700 | 17.8 [9.31J| 3,500 | 746 | 0.037 6.23 3.73 | 1,240 | 1,180 2.55] 6.67 20.5 76.6 | 40.5J) [1.50U| 38.6 637 | 29.6 | 69.9
Minimum 9,330 | 3.09 | 7.21 | 59.7 | 1.18 [ 356 | 1.00U | 2.79 | 3,510 | 13 7 636 12 20,700 12 9 3,260 | 746 0 4 1 707 1,180 2 6.67 3.26 76.6 16 0 39 535 27 70
Maximum 22,800 | 558 | 8.01 | 428 | 4.36 | 242 | 400U | 827 | 7,550 [35.1| 15 | 12,600 [ 11.7 | 51,100 | 40.5 | 43.6 [ 15,600 | 816 | 0.252 8.01 3.73 | 1,240 | 10,600 16.7 6.67 20.5 111 405 [ 15U | 772 | 3,540 | 157 117
WA Natural Background Soil
g 28,299 - 7.61 - 13 - - 0.8 - 319 -- 28.4 - 36,644 | 13.1 - - 836.0( 0.04 - 24,5 - - - - - - - - - - - 80.9
Metals Concentration

Notes:
-- = data not available

mg/kg = milligrams per kilogram soil
U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).
J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.

Highlighting represents analytes that were further considered in the risk assessment.

! = data from East (all) region, found in Ecology, 1994. Natural Background Soil Metals Concentrations in Washington State, Toxics Cleanup Program. Department of Ecology. October.




Table 5. Soil Metals Summary Data and Screening

Kelly Camp Mine, Republic, Washington

sample Total Metals by Method 6010B (mg/kg)
D Sample Date ) - - - - - -
Arsenic Barium | Cadmium | Chromium | Cobalt [ Copper Lead | Manganese | Mercury | Selenium | Silver Zinc
RS-11 7/27/2007 25U 128 0.97 17.2 6.47 117 8.26 321 0.033U 4U 050U| 36.1
RS-12 7/27/2007 2710 87.4 1.08 111 7.25 711 13.6 370 0.033U 4U 1.53 50.5
RS-13 7/27/2007 7.551] 107 3.06 12.5 7.22 2,740 40.5 816 0.042 4U 11.71] 73.7
RS-14 7/27/2007 25U 124 0.87 19.0 6.21 42.6 6.70 284 0.033U 4U 050U| 35.0
S-15 7/27/2007 25U 159 1.03 13.9 5.96 22.7 9.52 642 0.033U 4U 050U| 483
S-16 7/27/2007 2710 168 1.37 17.1 6.43 36.3 10.60 534 0.033U 4U 050U| 59.2
S-17 7/27/2007 4.4 234 2.75 111 13.8 240 13.60 1450 0.050 4U 0.90 177
S-18 7/27/2007 25U 146 1.22 17.2 7.85 839 17.10 673 0.033U 4U 050U| 647
S-19 7/27/2007 25U 231 114 23.5 7.45 105 8.51 802 0.033U 4U 050U| 68.8
S-20 7/27/2007 25U 201 1.54 32.2 9.81 20.6 7.96 585 0.033U 4U 050U| 62.3
S-21 7/27/2007 8.01J 428 8.27 35.1 145 636 12.2 770 0.252 4U 3.26 117
S-22 7/27/2007 25U 136 1.37 20.8 6.84 25.9 26.40 779 0.033U 4U 0.50 U 111
S-23 7/27/2007 25U 134 1.34 23.0 6.80 15.7 17.90 688 0.033U 4U 050U| 88.6
S-24 7/27/2007 2.6J 89.1 1.00 28.9 7.72 16.0 12.10 277 0.033U 4U 050U| 39.1
S-25 7/27/2007 25U 195 1.79 21.2 6.89 11.4 45.40 921 0.033 U 4U 0.50 U 214
S-26 7/27/2007 25U 152 1.73 25.0 7.64 43.5 135 370 0.043 4U 1.78 129
S-27 7/27/2007 25U 128 1.02 20.5 6.85 16.9 12.40 529 0.033U 4U 050U| 66.5
S-28 7/27/2007 25U 148 1.01 25.5 8.88 56 8.38 513 0.033U 4U 050U| 50.6
S-29 7/27/2007 25U 176 0.93 17.9 7.26 225 7.50 482 0.033U 4U 0.61 53.6
S-30 7/27/2007 7210 59.7 2.79 135 8.38 12,600 17.8 746 0.037 6.67 20.5 69.9
S-31 7/27/2007 2.8J 49.1 2.05 12.7 9.9 11,600 17.9 850 0.033U 8.00 2740 1031
S-32 7/27/2007 7.3J 88.5 1.64 214 10.2 4,110 82.4 1100 0.033U 4U 14.8 106
S-33 7/27/2007 1421 82.3 4.35 13 34 4,940 448 2760 0.033U 4U 26.6 213
S-34 7/27/2007 481 138 1.52 18 85 389 127 807 0.033U 4U 3.93 133
S-35 7/27/2007 3] 151 1.34 46.7 7.47 57.8 34.6 755 0.033 U 4U 0.50 U 95.1
S-36 7/27/2007 12.2] 85.3 1.59 47.5 9 81.6 10.9 339 0.033U 4U 050U| 728
Minimum Concentration 25U 49.1 0.97 111 6.21 114 7 277 0.033U 4U 050U| 35.0
Mean 6.11 147 1.88 21.8 9.2 1,527 443 737 0.046 6.7 47 89.9
95% UCL 7.89 172 3.19 25.1 11.2 8,097 219 890 0.0665 8.00 7.5 108
Maximum Concentration 14.21 428 8.27 47.5 34 12,600 448 2,760 0.252 8.00 27 214
o0th Percentile of 21 228 | 097 262 601 | 325 | 898 693 0.026 4U  |o050U| 607
Background Samples
"Human Health Soil Screening Criteria
WDOE MTCA Method A
Industrial Soil Cleanup Levels 20 - 2 19(ervy - - 1,000 - 2 - - -
i 2,000 (cr 1) ’
(Table 745-1)
MTCA A Soil Cleanup Levels for
Unrestricted Land Uses (Table 20 - 2 19@rvy - - 250 - 2 - - -
740-1) 1 2,000 (cr iy
USEPA Region VI Industrial
Outdoor Worker Soil HHSLs? 1.8 100,000 560 500 2,100 | 42,000 800 35,000 340 5,700 5,700 | 100,000
Ecological Soil Screening Criteria
\WDOE MTCA Ecological Indicator Soil Concentrations for Protection of Terrestrial Plants and Animals (Table 749-3)*
plants 10(asv) | 500 4 42° 20 100 50 1100° 0.3 1 2 86 °
soil biota 60 (As V) - 20 42° -- 50 500 - 0.1 70 - 200
wildlife 132(;:‘;:)” 102 14 67 - 217 18 | 1500° 55 03 ~ | 360

Notes:

All chromium is present as Cr 11, not as Cr VI, based on the findings of Table 10.
All arsenic is present in soil as As V, not as As |11, based on the findings of Table 10.
Bolded screening criteria is exceeded by 95% UCL

# = Eco-SSL value derived for avian wildlife

® = benchmark replaced by Washington state natural background concentration.

J =The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.

mg/kg = milligrams per kilogram soil

U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).
-- = no screening criterion was available for this analyte

Sources:

! WDOE. 2005. Model Toxics Control Act Chapter 70.05D RCW and Cleanup Regulation Chapter 173-340 WAC. Washington State Department of Ecology, Toxics Cleanup Program. Revised October 2005.

Publication No. 94-06

2 USEPA. 2007. Region VI Human Health Medium-Specific Screening Levels 2007. U.S. Environmental Protection Agency, Region 6. Revised May 4, 2007.




Table 6. Soil Metals Summary Data by Sub-site Location

Kelly Camp Mine, Republic, Washington

Total Metals by Method 6010B (mg/kg)

Sample
Sample Dat
1D ample Date Arsenic | Barium [Cadmium| Chromium | Cobalt [ Copper | Lead [Manganese | Mercury | Selenium | Silver [ Zinc
Site Soil Samples in Upper Shaft Waste Rock Area
RS-13 7/27/2007 7.55] 107 3.06 12.5 7.22 2,740 40.5 816 0.042 4U 11.7J | 737
S-30 7/27/2007 7.21) 59.7 2.79 13.5 8.38 | 12,600 17.8 746 0.037 6.67 20.5 69.9
S-31 7/27/2007 2.81] 49.1 2.05 12.7 9.9 11,600 17.9 850 0.033U 8.00 274 | 103J
S-32 7/27/2007 7.31 88.5 1.64 214 10.2 4,110 824 1,100 0.033U 4U 14.8 106
S-33 7/27/2007 14.23 82.3 4.35 13 34 4,940 448 2760 0.033U 4U 26.6 213
95% UCL 11.7 99.4 3.78 18.5 359 11543 615° 2,480 0.042 8.00 26.8 169
Site Soil Samples in Lower Adit Waste Rock Area
s36 | 7/7i2007 | 122 853 | 159 | 475 9 816 | 109 339 [0033U] 4uU Jos0U| 72.8
Site Soil Samples Outside of Waste Rock Areas
RS-11 7/27/2007 25U 128 0.97 17.2 6.47 117 8.26 321 0.033U 4U 050U]| 36.1
RS-12 7/27/2007 271 87.4 1.08 11.1 7.25 711 13.6 370 0.033U 4U 153 50.5
RS-14 7/27/2007 25U 124 0.87 19.0 6.21 42.6 6.70 284 0.033U 4U 0.50U| 35.0
S-15 7/27/2007 25U 159 1.03 13.9 5.96 22.7 9.52 642 0.033U 4U 050U | 483
S-16 7/27/2007 271 168 1.37 17.1 6.43 36.3 10.60 534 0.033U 4U 050U | 59.2
S-17 7/27/2007 4.4 234 2.75 11.1 13.8 240 13.60 1450 0.050 4U 0.90 177
S-18 7/27/2007 25U 146 1.22 17.2 7.85 839 17.10 673 0.033U 4U 050U | 647
S-19 7/27/2007 25U 231 1.14 235 7.45 105 8.51 802 0.033U 4U 050U | 688
S-20 7/27/2007 25U 201 1.54 322 9.81 20.6 7.96 585 0.033U 4U 050U| 623
S-21 7/27/2007 8.01J 428 8.27 351 14.5 636 12.2 770 0.252 4U 3.26 117
S-22 7/27/2007 25U 136 1.37 20.8 6.84 25.9 26.40 779 0.033U 4U 050U| 111
S-23 7/27/2007 25U 134 1.34 23.0 6.80 15.7 17.90 688 0.033U 4U 050U | 88.6
S-24 7/27/2007 2.61 89.1 1.00 28.9 7.72 16.0 12.10 277 0.033U 4U 050U| 39.1
S-25 7/27/2007 25U 195 1.79 21.2 6.89 11.4 45.40 921 0.033U 4U 050U | 214
S-26 7/27/2007 25U 152 1.73 25.0 7.64 435 135 370 0.043 4U 1.78 129
S-27 7/27/2007 25U 128 1.02 20.5 6.85 16.9 12.40 529 0.033U 4U 050U | 66.5
S-28 7/27/2007 25U 148 1.01 25.5 8.88 56 8.38 513 0.033U 4U 0.50U| 50.6
S-29 7/27/2007 25U 176 0.93 17.9 7.26 225 7.50 482 0.033U 4U 0.61 53.6
S-34 7/27/2007 4.8 138 1.52 18 8.5 389 127 807 0.033U 4U 3.93 133
S-35 7/27/2007 3J 151 1.34 46.7 7.47 57.8 34.6 755 0.033U 4U 050U] 95.1
95% UCL 3.6 194 3.24 25.7 9.0 456 62.8 744 0.252 ND 1.89 105
Soth Percentile of 21 228 | 097 262 | 601 | 325 | 898 693 0026 | 4uU |050U| 607
Background Samples
"Human Health Soil Screening Criteria
WDOE MTCA Method A 19 (Cr VI)
Industrial Soil Cleanup Levels 20 - 2 2,000 (Cr - - 1,000 - 2 - - -
(Table 745-1) * 1y
MTCA A Soil Cleanup Levels 19 (Cr VI)
for Unrestricted Land Uses 20 - 2 2,000 (Cr - - 250 - 2 - - -
(Table 740-1) * 1)
Ecological Soil Screening Criteria
WDOE MTCA Ecological Indicator Soil Concentrations for Protection of Terrestrial Plants and Animals (Table 749-3) !
plants 10 (AsV) | 500 4 42° 20 100 50 1100° 0.3 1 2 86°
soil biota 60 (As V) - 20 12° - 50 500 -- 0.1 70 - 200
- 132 (As V)
Idlif - b -
wildlife 7 (As 1) 102 14 67 217 118 1500 55 0.3 360

Notes:

All chromium is present as Cr 111, not as Cr VI, based on the findings of Table 10.

All arsenic is present in soil as As V, not as As 111, based on the findings of Table 10.
Bolded screening criteria is exceeded by 95% UCL

=95% UCL exceeds maximum detected concentration

° = benchmark replaced by Washington state natural background concentration.

mg/kg = milligrams per kilogram soil

U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.
UJ = The analyte was analyzed for, but was not detected. The reported concentration is an approximate quantitation limit.
-- = no screening criterion was available for this analyte

Sources:

! WDOE. 2005. Model Toxics Control Act Chapter 70.05D RCW and Cleanup Regulation Chapter 173-340 WAC. Washington State Department of Ecology, Toxics Cleanup Program. Revised

October 2005. Publication No. 94-06




Table 7. Waste Rock ABA Data Summary
Kelly Camp Mine, Republic, Washington

X
X
<
= < <
2 T € - £ @
E o 8 v 9 o
= = < 2 Z IS Z
S - %_ 9 ~— % =2 = % =2 = %
= = 3 S 85 |8cs5|8es| 8
= %) = ) 5 NSRS N~
S o @ 2 g3 | 228328 | 8%
O _ | 8| 8k S £ O |[EES|EES E S
S| ES| EE | g2 | = 85 85 S
samplelD | SampleDate | 521 22 | 32 | 22 | 22 |S2g|s2g| s2
WR-1 712712007 0.20 0.11 0.04 0.05 1.3 41.7 40.4 33.3
WR-2 7127/2007 0.01U 0.00 0.00 0.01U 0.03 296.4 296.4 9,486.1
WR-3 712712007 0.20 0.03 0.17 0.01U 53 225 17.2 4.2
Minimum 0.20 0 0.001 0.05 0.03 225 17.2 4.2
Maximum 0.20 0.11 0.17 0.05 5.3 296.4 296.4 9,486.1
Mean 0.20 0.05 0.07 0.05 2.2 120.2 118.0 3,174.6
Notes:

U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).

* Based on difference between total sulfur and sulfate-sulfur

** Based on sulfide-sulfur

AGP = Acid Generating Potential in tons CaCOj3; equivalent per 1,000 tons of material.
ANP = Modified Sobek Neutralization Potential in tons CaCO; equivalent per 1,000 tons of material.

NNP=ANP-AGP
NPR = ANP / AGP




Table 8. Waste and Blast Rock Metal Analysis

Kelly Camp Mine, Republic, Washington

Sample Waste and Blast Rock Metals Analysis (mg/kg)

Arsenic | Barium | Cadmium| Cobalt | Chromium| Copper | Mercury | Manganese Lead Selenium | Silver Zinc
WR-1 13U 4.8 7.5 3.8 66.2 8760 0.033 U 2,760 43.2 35 34.3 66
WR-2 13U 26.6 4.5 5.0 338 904 0.033 U 622 10.9 57 25U 48
WR-3 25U 56.5 1.55 7.88 133 87.8 0.033 U 386 6.1 40U 0.67 61.2
Blast Rock WR-4 204 21.3 2.24 12.7 63.0 1450 0.033 U 1920 21.2 40U 4.85 63.6

Notes:

mg/kg = milligrams per kilogram soil

U = The analyte was analyzed for but not detected at or above the method reporting limit (MRL).

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.




Table 9. TCLP and SPLP Results and SPLP Screening
Kelly Camp Mine, Republic, Washington

Analysis of Metals (mg/L)
Arsenic | Barium | Cadimum | Chromium | Cobalt | Copper | Lead |Manganese| Mercury | Selenium | Silver | Zinc
TCLP
WR-1 0.05U 1.00U 0.010U 0.050U 0.014 124 0.0818 7.51 0.0002U 0.05U 0.05U 0.33
WR-2 0.05U 1.00U 0.010U 0.050U 0.016 2.07 0.0500U 1.44 0.0002U 0.05U 0.050U 0.029
WR-3 0.05U 1.00U 0.010U 0.050U 0.006U | 0.297 | 0.0500U 191 0.0002U 0.05U 0.050U 0.100
Blast Rock WR-4 0.05U 1.00U 0.010U 0.050U 0.017 6.7 0.176 10.3 0.0002U 0.05U 0.050U 0.112
SPLP
WR-1 0.02U 0.002U 0.002U 0.006U 0.006U 0.01 0.0075U 0.004U 0.0002U 0.040U 0.005U 0.01U
WR-2 0.02U 0.002 0.002U 0.006U 0.006U 0.01 0.0075U 0.004U 0.0002U 0.040U 0.005U 0.01U
WR-3 0.02U 0.003 0.002U 0.006U 0.006U | 0.01U | 0.0075U 0.004U 0.0002U 0.040U 0.005U 0.01U
Blast Rock WR-4 0.02U 0.007 0.002U 0.006U 0.006U 0.01 0.0075U 0.004U 0.0002U 0.040U 0.005U 0.01U
Maximum Detected Concentrations
MDC in Mine Water 0.0030 U| 0.0056 0.0020 U 0.006 U 0.006 U| 0.211 [0.0075U 0.117 0.00020U| 0.04U 0.005U 0.036
MDC in TCLP Leachate 0.05U 1.00U 0.010U 0.050U 0.017 124 0.176 10.3 0.0002U 0.05U 0.050U 0.33
MDC in SPLP Leachate 0.02U 0.007 0.002U 0.006U 0.006U 0.01 0.0075U 0.004U 0.0002U 0.040U 0.005U 0.01U
[TCLP Regulatory Levels ** 5 100 1 5 | - | - 5 - 0.2 1 5 ~- |

Leachate Screening Criteria

b,2
\WDOE l'\/I.ethod A Cleanyp Levels for Groundwater 0.005 _ 0.05 0.05 _ _ 0.150 _ 0.002 _ _ _
(modified for comparison to leachate) -
b2
[WDOE Method B Cleanup Levels for Groundwater 4.80E-03| 32 008 | 24cy | - | 0592 - 2.2 00048 | 0.8 0.08 48
(modified for comparison to leachate)
\WDOH MCLs ? 0.010 2 0.005 0.1 -- 1.3° 0.015° 0.05 ¢ 0.002 0.05 0.1¢ 5¢
EPA Drinking Water MCLs* 0.010 2 0.005 0.1 -- 1¢ 0.015 0.05¢ 0.002 0.05 019 54

Notes:

|:|Underlined criterion is not exceeded but detection limits are higher than the criteria.
Only MDCs of SPLP results were compared to leachate screening criteria.

Ecological screening criteria for water are presented in Table 2.

MDC = maximum detected concentration

SPLP = Synthetic Precipitation Leaching Procedure

TCLP = Toxicity Characteristics Leaching Procedure

-- = no screening criterion was available for this analyte

# = TCLP results exceeding TCLP Regulatory Levels suggest that the material is a hazardous waste due to its toxicity.

® = Modification to WDOE screening criteria: cadimium, lead, and zinc concentrations were multiplied by 10 per WAC 173-340-747(7).
° = action level

¢ = secondary criteria

Sources:
! 40 CFR 261.24 Toxicity Characteristics

2 \WDOE. 2005. Model Toxics Control Act Chapter 70.05D RCW and Cleanup Regulation Chapter 173-340 WAC. Washington State Department of Ecology, Toxics Cleanup Program. Revised October
2005. Publication No. 94-06

® WAC 2004. Washington Administrative Code 246-290-310. Maximum Contaminant Levels (MCLs)
* EPA Drinking Water MCLs. EPA. 2006 National Recommended Water Quality Criteria. Office of Water, Office of Science and Technology.



Table 10. Speciation Data for Selected Soil Samples
Kelly Camp Mine, Republic, Washington

Metal Speciation in Soil (mg/kg)
Sample ID | Sample Date Arsenic Chromium
Total As Total As +3 +5 Total Cr 43 =6
(Method 6010B) | (Method 7010) As As (Method 6010B) e <
S-21 712712007 25U 3.34] 0.300 U 3.34] 27.7 27.7 0.05U
S-29 712712007 25U 3.15] 0.300U 3.1517 17.9 17.9 0.05U
S-31 7/28/2007 2.8 3.911J 0.300 U 3.91J 12.7 12.7 0.05U
S-36 712712007 12.2 1817 0.300U 1817 475 47.5 0.083 U
SB-1 7/27/2007 25U 3.12] 0.300 U 3.12] 19.3 19.3 0.083 U
Minimum 25U 3.12 0.300 U 3.12 17.9 17.9 0.05U
Maximum 12 18 0.300 U 18 475 47.5 0.083 U
Proportion of Total NA NA 0% 100% NA 100% 0%
Notes:

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.
mg/kg = milligrams per kilogram soil
U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).



Table 11. Background Soils Metals Data

Kelly Camp Mine, Republic, Washington

Total Metals by Method 6010B (mg/kg)

Sample ID | Sample Date

Arsenic | Barium | Cadmium | Chromium | Cobalt | Copper| Lead | Manganese | Mercury | Selenium | Silver Zinc

SB-1 7/27/2007 25U 194 0.69 19.3 4.63 10.7 7.19 500 0.033 U 4U 050U 51
SB-2 7/27/2007 25U 179 0.8 22 5 11.3 8.41 552 0.033U 4U 050U 437
SB-3 7/27/2007 25U 174 0.71 16.8 4.49 11.1 7.17 538 0.033 U 4U 050U | 414
SB-4 7/27/2007 25U 177 0.75 19.3 491 11.6 7.86 573 0.033U 4U 050U | 494
SB-5 7/27/2007 25U 180 0.94 26.4 5.91 80.9 9.27 518 0.033 U 4U 050U | 543

SB-6 7/27/2007 35 205 1.09 29.9 6.83 17.5 8.85 630 0.033U 4U 0.50U 59
SB-7 7/27/2007 25U 181 0.72 19 5.01 11.8 7.27 584 0.033 U 4U 050U | 495
SB-8 7/27/2007 25U 226 0.83 17.3 4.73 12.6 7.96 686 0.033U 4U 050U | 54.2

SB-9 7/27/2007 25U 253 0.86 17.3 5.19 12.1 6.92 768 0.033 U 4U 0.50U 65
SB-10 7/27/2007 25U 162 0.71 13.9 45 13.2 8.46 526 0.04 4U 050U | 48.1
Minimum Concentration 25U 162 0.69 13.9 4.49 10.7 6.92 500 0.033 U 4U 050U | 414

Maximum Concentration 35 253 1.09 29.9 6.83 80.9 9.27 768 0.04 4U 050U 65
90th Percentile 2.1 228 0.97 26.2 6.01 32.5 8.98 693 0.026 2 0.25 60.7

Notes:

All chromium is present as Cr I11, not as Cr VI, based on the findings of Table 5.

All arsenic is present in soil as As V, not as As |11, based on the findings of Table 5.
mg/kg = milligrams per kilogram soil

U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).
Background data were assumed to be lognormally distributed per WAC-173-340-708.
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URS

Appendix A: Photographic Log

Client Name: Site Location: Project No.
United States Forest Service Kelly Camp Mine — Republic, Washington 25696513
Photo No. Date: Sl : %

1 July-07
Direction Photo
Taken:

View to north.

Description:

Photo of entrance to main
working/stope (right). A
supplemental shaft (left)
also accesses the stope.
Note copper carbonate
(blue-green mineral
coating) between
openings.

Photo No. Date:

2 July-07
Direction Photo
Taken:

View to north.

Description:

Photo of western opening
(shaft) to main working/
stope.
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U RS Appendix A: Photographic Log

Client Name: Site Location: Project No.

United States Forest Service Kelly Camp Mine — Republic, Washington 25696513

Photo No. | Date:
3 July-07

Direction Photo
Taken:

View to north.

Description:

Photo of middle (primary)
opening to main
working/stope.

Photo No. Date:

4 July-07
Direction Photo
Taken:

View to west, from
opening in ground surface

Description:

Photo of main
working/stope; note wood
debris in upper center of
photo.

0:125696513 Kelly Camp Mine\4000 Deliverables\FINAL S| Report\Appendix A Photolog\Appendix A Photolog FINAL.doc Page 2 of 10




URS

Appendix A: Photographic Log

Client Name:

United States Forest Service

Site Location:

Project No.

Kelly Camp Mine — Republic, Washington 25696513

Photo No. | Date:
5 July-07

Direction Photo
Taken:

View to west.

Description:

Photo of standing water
within main working/stope.

Photo No. Date:

6 July-07
Direction Photo
Taken:

View of ground surface

Description:

Photo of one of the
smaller shafts to the west
of the primary opening to
the main working/stope.
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URS

Appendix A: Photographic Log

Client Name:

United States Forest Service

Site Location:

Project No.

Kelly Camp Mine — Republic, Washington 25696513

Photo No. | Date:

7 July-07
Direction Photo
Taken:

View to north.

Description:

Photo of winze within
main working/stope (note
ladder accessing the
winze).

Photo No. Date:

8 July-07
Direction Photo
Taken:

View to north.

Description:

Center of main
working/stope waste rock
pile. The primary entry is
directly in front of where
the person is standing. It
appears that a portion of
the waste rock pile has
been removed (the area
under the red line). The
finer grained soil within
the piles has also been
pointed out.
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URS

Appendix A: Photographic Log

Client Name:

United States Forest Service

Site Location: Project No.
Kelly Camp Mine — Republic, Washington 25696513

Photo No. Date:

9 July-07
Direction Photo
Taken:

View to north.

Description:

Photo of lower adit portal.

Photo No. Date:

10 July-07
Direction Photo
Taken:

View to southwest.

Description:

Photo of former wood
structure adjacent to lower
adit. Lower adit waste
rock pile is located
partially beneath former
structure. Photo taken
from above and from the
direction of main workings
area.
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U RS Appendix A: Photographic Log

Client Name: Site Location: Project No.

United States Forest Service Kelly Camp Mine — Republic, Washington 25696513

Photo No. Date: ' e & TR
11 July-07

Direction Photo

Taken:

View to southeast.

Description:

Photo of wood structure
remnants near lower adit.

Photo No. Date:

12 July-07
Direction Photo
Taken:

View to the west,
northwest.

Description:

Photo of blast rock pile.
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URS

Appendix A: Photographic Log

Client Name:

United States Forest Service

Site Location:

Project No.

Kelly Camp Mine — Republic, Washington 25696513

Photo No. | Date:

13 July-07
Direction Photo
Taken:

View to the west.

Description:

Photo of the north face of
the blast rock and rock
face where blasting likely
occurred.

Photo No. Date:

14 July-07
Direction Photo
Taken:

View of ground surface

Description:

Photo of example bore in
blast rock pile.
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URS Appendix A: Photographic Log

Client Name: Site Location: Project No.
United States Forest Service Kelly Camp Mine — Republic, Washington 25696513
Photo No. Date:

15 July-07
Direction Photo
Taken:

View to north.

Description:

Photo showing example
trench work at the site.

Photo No. Date:

16 July-07
Direction Photo
Taken:

View of ground surface.

Description:

Photo of an additional
example trench at the site.
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U RS Appendix A: Photographic Log

Client Name: Site Location: Project No.
United States Forest Service Kelly Camp Mine — Republic, Washington 25696513
Photo No. Date:

17 July-07
Direction Photo
Taken:

View to north.

Description:

Close up of mine feature
with pipe that is a
suspected storage area
for explosives.

Photo No. Date:

18 July-07
Direction Photo
Taken:
View to north.
Toe of
Blast Rock
Pile

Description:

Photo of road leading to
main working/stope and
blast rock pile.
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URS

Appendix A: Photographic Log

Client Name:

United States Forest Service

Site Location:

Kelly Camp Mine — Republic, Washington

Project No.
25696513

Photo No. Date:

19 July-07
Direction Photo
Taken:

View to northeast

Description:

Close-up of winze in main
working/stope. Note
woodrat midden.

Photo No. Date:

20 July-07
Direction Photo
Taken:

View to north within main
working/stope.

Description:

Photo of woodrat midden.
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LIST OF ACRONYMS

ADD average daily dose

AE assessment endpoint

BAF bioaccumulation factors

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act (Superfund)
cocC chain-of-custody

Col chemical of interest

COPC chemical of potential concern

CPEC chemical of potential ecological concern
CTE central tendency exposure

EPC exposure point calculation

ERA ecological risk assessment

HHRA human health risk assessment

HHSL human health medium-specific screening level
HI hazard index

HQ hazard quotient

ILCR incremental lifetime cancer risk

IRIS Integrated Risk Information System
LADD lifetime average daily dose

MCL maximum contaminant level

MDC maximum detected concentration

ME measurement endpoint

mg/kg milligrams per kilogram

mg/L milligrams per liter

MRL method reporting limit

NFS National Forest System

ORNL Oakridge National Laboratory

PECR potential excess cancer risk

PRG Preliminary Remediation Goal
QA/QC quality assurance/quality control

RfD reference dose

RME reasonable maximum exposure

SACM Superfund Accelerated Cleanup Model
SF slope factor

TRV toxicity reference value

UCL upper confidence limit of the mean
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1.0 INTRODUCTION

The EPA has developed the Superfund Accelerated Cleanup Model (SACM) under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) to promote increased efficiency
and shorter response times for remediation of contaminated sites (USEPA, 1992). The SACM approach
requires a reduction of risk through removal actions or presumptive remedies. Since any actions are
required to be driven by risk reduction, risk assessments under the SACM model need to be streamlined
to support a removal action, if warranted. The Streamlined Risk Evaluation and Assessment presented for
the Kelly Camp Mine (Site) serves this purpose by assessing risk qualitatively; utilizing site-specific
hazard and exposure information, incident reports, and health advisory data; and/or comparing site soil,
water and waste rock results data to screening levels. The benefit of streamlining the risk evaluation is
that the process facilitates the completion of removal actions, if warranted.
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2.0 RISK ASSESSMENT DATA AND INITIAL SCREENING

A total of 26 soil samples were collected from throughout the Site with a special emphasis on collecting
soil from locations that appeared disturbed by mine workings. In addition to the soil samples, four
samples of waste and blast rock were obtained. Although not random, this sampling methodology was
selected to determine the range of chemical concentrations present on the Site, especially in potentially
highly contaminated areas. For this reason, the population of soil samples generally over-represents
contaminated areas in relation to their coverage of the Site. This conservative sampling method is
appropriate for screening level assessments where the gross level of contamination is the focus of interest,
rather than a detailed understanding of extent.

Although waste and blast rock samples were collected, the human health and ecological risk assessments
did not directly consider the laboratory results of these samples. Instead, the streamlined risk assessments
were limited to exposure to Site soil within and adjacent to the waste and blast rock piles as well as from
the remainder of the Site. Due to the large size of the waste and blast rock, human and ecological
receptors are unlikely to ingest, inhale, or have significant dermal contact with the rocks on site. The soil
collected from within and adjacent to the waste piles is considered to represent the current and likely
future exposure from these piles. The waste rock analytical tests were used to assess leaching potential
from this waste source.

In addition to the 26 soil samples collected from the Site, 10 background soil samples were collected from
an area above the mine workings that appeared to be undisturbed by mine workings due to the presence of
mature trees and intact ground surface.

Two water samples were collected from inside of the mine workings. Since the two small ponds in the
mine workings were the only significant water on site, these two samples of mine water well represented
the composition of this media.

Since the Kelly Camp Mine Site was mined for metals, these constituents were the key chemicals of
interest (COIs) in the risk assessment. Soil samples were analyzed for total concentrations of metals, and
select samples were further analyzed for arsenic and cadmium speciation. Mine water samples were
analyzed for total and dissolved metals concentrations.

URS conducted a quality assurance/quality control (QA/QC) review (SI Report, Appendix C) for the
analytical results which included an evaluation of representativeness, accuracy, field and analytical
precision, comparability, and completeness as outlined in the SAP. With the exception of J flags added to
select sample results, all laboratory quality control criteria were within laboratory control limits indicating
that the analytical system was “in control.” Once appropriate flags were applied, all reported
concentrations were considered suitable for risk assessment use.

Chemical results were initially screened for detection frequency and reporting limits. Chemicals
that were detected in fewer than 5% of the samples or were detected below screening criteria
were removed from further consideration. Those chemicals that passed the initial screening were
further considered in the risk assessment.

ProUCL Version 4.0 (USEPA, 2007a) was used to calculate 95% upper confidence limit of the
mean (95% UCL) concentrations for each COIl in all Site soil samples. The 95% UCL is a value
that is equal to or higher than the true mean of all concentrations on the Site, 95% of the time. It
is used as a conservative approximation of the average concentration that a mobile receptor
would be exposed to if the receptor randomly accessed the Site. Since the 95% UCLSs in this
assessment were calculated using samples that were not randomly collected, but rather were
focused on contaminated areas, the UCL results should overestimate the concentrations that
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receptors would actually be exposed to. The 95% UCL concentrations were used as exposure
point concentrations for human receptors and mobile ecological receptors (i.e., wildlife).

Although the 95% UCL is a useful estimate of average exposure concentrations, it cannot be used when
sample sizes are small. When fewer than five detected samples in a media are available, it is generally
better to approximate exposure concentrations using the maximum detected concentration (MDC). The
MDC was used as the exposure point concentration for mine water. Since individual immobile receptors
(i.e., plants and terrestrial invertebrates) would not be exposed to the entire Site, but rather a localized
area, the MDC was also used as the exposure point concentration for immobile ecological receptors
exposed to soil.

The background soil concentration of each COI was defined as the 90" percentile of the 10
background soil sample concentrations assuming lognormal distribution (WAC 173-340-709).
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3.0 STREAMLINED HUMAN HEALTH RISK ASSESSMENT

A human health risk assessment (HHRA) is used to quantitatively evaluate carcinogenic risks and non-
carcinogenic hazards to human health that are attributable to exposure to Site-related chemicals in soil
and groundwater. This section describes the data set, explains the exposure assessment, screens data to
identify chemicals of potential concern (COPCs), calculates exposure point concentrations (EPCs), and
evaluates human health risks.

3.1 Hazard Identification and Selection of COPCs

Soil and mine water comprise the media of interest for human health. To conservatively assess potential
risk to human health from exposure to Site soils, generic screening criteria developed for industrial and
unrestricted land uses were compared to 95% UCL concentrations. The 95% UCL concentrations of soil
were screened against MTCA Method A Industrial Soil Cleanup Levels (Table 745-1) (WDOE, 2005),
MTCA A Soil Cleanup Levels for Unrestricted Land Uses (Table 740-1), and EPA Region VI Industrial
Outdoor Worker Human Health Medium-Specific Screening Levels (HHSLs) (USEPA, 2007b)

To conservatively assess risks to human receptors exposed to mine water, mine water concentrations were
screened against generic criteria protective of human ingestion (SI Report, Table 2). Maximum
concentrations of mine water were screened against WDOE Method A and Method B Cleanup Levels for
Groundwater, Washington Department of Health maximum contaminant levels (MCLs), and EPA
drinking water MCLs.  Although people are very unlikely to use the mine water as source of drinking
water, the drinking water pathway was considered to be conservative for human receptors and appropriate
as screening criteria for mine water.

Site Soil

The evaluation of Site soil focused on 12 chemical concentrations: arsenic, barium, cadmium, chromium,
cobalt, copper, lead, manganese, mercury, selenium, silver, and zinc. Of these 12 chemicals, only arsenic
and cadmium exceeded human health generic screening criteria for soil (Table 3-1).

e The Site arsenic 95% UCL concentration of 7.9 milligrams per kilogram (mg/kg) exceeded the
EPA HHSLs for industrial use (1.8 mg/kg). Half of the soil samples did not contain detected
concentrations of arsenic.

e The Site cadmium 95% UCL concentration of 3.19 mg/kg exceeded the MTCA Method A soil
cleanup criteria for unrestricted use of 2 mg/kg for cadmium.

Mine Water

Only 12 of the 33 chemicals analyzed in mine water were present in detectable concentrations. Of the 33
chemicals tested, either the method reporting limit (MRL) or maximum detected concentration (MDC)
exceeded at least one screening criterion for six chemicals (aluminum, antimony, iron, manganese,
phosphorus, and thallium).

The exceedances of antimony, phosphorus, and thallium were caused by MRLs that were greater than the
screening criteria. The analytical method selected for Site mine water employed standard MRLs capable
of providing detections in the range of ug/L while also allowing analysis of a broad set of metals at a
reasonable cost. Of the 33 chemicals analyzed, only three had screening criteria below these standard
MRLs. Although it is technically possible to obtain lower MRLs, the additional cost would be
disproportionately high compared to the likely potential additional risk posed by these three chemicals.

The precise amount of potential risk contributed by these chemicals is unknown, however, these
undetected chemicals are considered unlikely to present significant unacceptable risks to human
receptors. This data gap could be eliminated in subsequent, more focused, risk assessments.
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The remaining three exceedances (aluminum, iron, and manganese), exceeded “secondary drinking water
standards” which are not human health-based criteria, but are instead protective of aesthetic effects (e.g.,
taste, odor, or color). Since samples of mine water did not exceed any health-based criteria, no mine
water chemicals of interest (COIs) were considered to be human health COPCs.

Based on this screening, arsenic and cadmium in soil were identified as human health COPCs.
Table 3-1. Human Health Chemicals of Potential Concern (COPCs)

COPC Media
Soil Mine Water
Arsenic X --
Cadmium X --
Notes:

-- = No exceedance

3.2 Exposure Assessment

The exposure assessment identifies COIls, describes the results of screening to identify COPCs, identifies
likely current and future human receptors, identifies potentially complete exposure pathways, and
calculates exposure intake amounts related to both carcinogenic and non-carcinogenic COPCs.

3.2.1 Potentially Exposed Population

The entire mine Site, including all shafts and associated buildings, encompasses an area of just over 5
acres. Located within the Colville National Forest, the Kelly Camp Mine Site is surrounded by rural
properties that are primarily in agricultural use. The nearest of these properties is approximately five
miles away. Although unmarked by signs, access to the abandoned mine site is unrestricted and
accessible by public roads.

Human land use of the Site and its vicinity includes recreational use (e.g., camping, hiking, and hunting),
logging, and cattle grazing/management. Litter, tracks, and personal observations indicate current and
historical human use of the Site. Human use of the Site is apparently periodic and consistent with
recreational use. No workers are routinely present on the Site and the nearest known residence is
approximately five miles away.

3.2.2  ldentification of Potential Exposure Pathways

The exposure assessment identifies potential exposure pathways. The following four components define
exposure pathways:

1. Source and mechanism of chemical release (e.g., accidental spills).

2. Retention or transport medium (e.g., contaminated soil).

3. Point of potential human contact with the contaminated medium, referred to as the exposure
point (e.g., a site worker in an excavation).

4. Exposure route (i.e., physiological mechanism of exposure such as dermal contact with
contaminated soil).

If any component is missing, the pathway is incomplete and no exposure or risk would be associated with
the pathway. The HHRA exposure assessment is based on current and reasonably likely future use of land
and water.
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Given the types of site uses, the likelihood of long term exposure to the Site by any human receptors is
considered to be low. The most potentially significant human exposure to Site-related contaminants is
most likely dermal contact or ingestion of impacted soil or dust. Potentially complete but insignificant
pathways include dermal contact with surface soil, and incidental ingestion and dermal contact with
surface water. Fish consumption was not considered to be a complete pathway since the nearest
potentially fish-bearing surface water is located in North Fork Trout Creek, at least 1,700 away. A
summary of receptors, media, and exposure pathways for human receptors is presented in a conceptual
site model (SI Report, Figure 9).

3.2.3 Current and Potential Future Receptors

Based on its remote location, evidence of site use, and road access, the most likely human receptor
populations exposed to site media are adult and child recreational users.

3.2.4 Exposure Assumptions

Receptor-specific exposure calculations were used to more accurately estimate potential risk to adult and
child recreational users stemming from on site exposure to arsenic and cadmium in soils than is possible
using generic criteria. These carcinogenic and non-carcinogenic calculations use standard equations and
established EPA exposure parameters combined with exposure parameters specific to recreational users.
Since EPA has no standard parameters for recreational receptors, professional judgment was used when
standard parameters were unavailable. The exposure factors and risk equations for the human health risk
assessment are presented in Attachment 1.

3.2.5 Exposure Point Concentrations

An exposure point concentration (EPC) represents the concentration of a chemical with which human
receptors are reasonably likely to be exposed at a point of contact. Quantitative human health risk
calculations use two types of exposure concentrations to quantify potential risk: the reasonable maximum
exposure (RME), and the central tendency exposure (CTE). RME is a higher, more conservative,
estimate of exposure and is typically the 95% UCL of the mean of sample concentrations. The CTE is the
arithmetic mean of the sample concentrations and is a more moderate value. Human health risk
calculated using each estimate of exposure concentration yields a range of risk values relevant to a
specific human receptor. The EPCs in Site soil selected for each scenario are presented below:

Table 3-2. Human Health Exposure Point Concentrations (EPCs) in Soil

EPC
CopC Nl?r’:kfer -
CTE RME
Arsenic 7440-38-2 6.11 7.89
Cadmium 7440-43-9 1.88 3.19
Notes:

EPC = Exposure Point Concentration in soil
CTE = Central Tendency Exposure, mean
RME = Reasonable Maximum Exposure, 95% UCL
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3.3 Toxicity Assessment

The toxicity assessment identifies toxicological information that is relevant to Site-related COPCs. This
information is used to quantify the relationship between chemical exposure and adverse effects.

Carcinogenic and non-carcinogenic toxicity factors were obtained from the Integrated Risk Information
System (IRIS) database (USEPA, 2007c). Both carcinogenic and non-carcinogenic effects were
guantitatively evaluated.

3.3.1 Categorization of Chemicals as Non-carcinogens or Carcinogen

Carcinogenic compounds can induce cancer, while non-carcinogenic compounds can have health effects
that may damage organs or organ systems, but do not cause cancer. All chemicals are likely to have both
carcinogenic and non-carcinogenic effects to some degree, but some compounds, such as Aroclor 1254,
have documented toxicity factors for both carcinogenic and non-carcinogenic effects. In these cases, the
compound will have both carcinogenic and non-carcinogenic risks that can be quantified.

The USEPA Carcinogen Assessment Group has developed weight-of-evidence categories for
carcinogenic compounds by defining them as known, potential, or possible human carcinogens. First,
available information is evaluated to determine whether or not a particular compound has any
carcinogenic effects; this evidence is characterized for human studies and animal studies as sufficient,
limited, inadequate, no data, or evidence of no effect. The results from the two types of studies are used
to assign a preliminary overall human carcinogenic weight-of-evidence classification to the compound,
which may be modified as EPA scientists review supporting information. The weight-of-evidence
classification for each COPC is listed in Table 3-3.

3.3.1.1 Potential Carcinogenic Effects

Carcinogenic toxicity factors are referred to as slope factors (SFs). SFs estimate the theoretical, upper-
bound excess lifetime cancer risks associated with exposure to potential carcinogens. For a carcinogen, a
higher SF indicates a greater carcinogenic potency. Carcinogenic toxicity values for Site COPCs are
listed in Table 3-3.

Table 3-3. Critical Toxicity Values for Carcinogenic COPCs

Slope Factor ;
Weight of
CAS - . Type of
COPC (mg/kg-day) Evidence yp Source
Number e Cancer
. Classification
Oral Inhalation

Arsenic 7440-38-2 | 1.5E+00 4.30E-03 A Skin Epidemiologic studies

Cadmium 7440-43-9 - 1.80E-03 B1 Lung Occupational

epidemiologic studies
Notes:

A = human carcinogen
B1 = probable human carcinogen
Source: EPA Integrated Risk Information System (IRIS). www.epa.gov/iris/

3.3.1.2 Potential Non-carcinogenic Effects

Non-carcinogenic toxicity factors are referred to as reference doses (RfDs). For non-carcinogens, a lower
RfD value indicates increased potency. Non-carcinogenic toxicity values for Site COPCs are listed in
Table 3-4.
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Table 3-4. Critical Toxicity Values for Non-Carcinogenic COPCs

Chronic RfD

CAS (mg/kg-day) Confidence in .

COPC Number RD Endpoint
Oral Inhalation
Arsenic 7440-38-2 3.00E-04 - Medium Skin lesions
Cadmium 7440-43-9 | 1.00E-03 - High Highest Cd conc. in
human renal cortex

Notes:

RfD = reference dose
Source: EPA Integrated Risk Information System (IRIS). www.epa.gov/iris/

3.4 Risk Characterization

USEPA defines the acceptable risk level for exposure of humans to individual carcinogens as a lifetime
potential excess cancer risk (PECR) of one per one million (10°) people exposed, and the acceptable risk
level for exposure of humans to individual non-carcinogens as resulting in a hazard quotient (HQ) equal
to or less than one (1.0) (USEPA, 1989). An acceptable lifetime excess cancer risk of one per one
hundred thousand (10°) applies to exposure of humans to multiple carcinogens. An acceptable risk level
for exposure of humans to multiple non-carcinogens is defined as resulting in a hazard index (HI) equal to
or less than 1.0. Although non-carcinogenic risk is also a concern, carcinogenic risk is usually the
“driver” at a site.

Site-specific carcinogenic and non-carcinogenic risks for both current and future scenarios can be
calculated using values obtained in the exposure and toxicity assessments, resulting in unitless risk values
for both. Typically, this process is a forward-calculation of risk. In other words, chemical concentrations,
chronic daily exposure intake values, and toxicity factors are used in risk formulas to calculate a
particular site-specific risk value for a particular chemical and receptor.

In the case of non-carcinogenic risk, calculation of multiple-chemical risk is based on the summation of
HQ values for individual non-carcinogens with the same target organ or critical effect. In other words,
HQs of non-carcinogens that affect the liver would be added together to obtain an HI value, while HQs of
non-carcinogens that affect the blood system would be summed separately from the HQs related to liver
effects. This is consistent with recommendations made by EPA (USEPA, 1989).

Any COPC present at concentrations that produce unacceptable health risks is referred to as a chemical of
concern (COC).

3.4.1 Excess Cancer Risk Assessment

Table 3-5 summarizes the risk estimates for adult and child recreational users at the Kelly Camp Mine
Site. Human health risks are considered to be potentially unacceptable if the risk estimates for
carcinogenic endpoints are greater than 1E-06.
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Table 3-5. Summary of Risk Estimates

Carcinogenic

Receptor Group Risk Estimate
CTE RME
child 7.06E-08 5.77E-07

Recreational User
Adult Recreational
User

Notes:

CTE = Central Tendency Exposure, mean

RME = Reasonable Maximum Exposure, 95% UCL

2.02E-08 3.25E-07

Since no risk estimate exceeds 1E-06, the findings of this receptor-specific recreational user model
suggest that no potentially unacceptable carcinogenic risks are likely to occur from dermal exposure,
inhalation, and incidental ingestion pathways under either the RME or CTE scenarios.

3.4.2 Non-Carcinogenic Hazard Assessment

Human health risks are considered to be potentially unacceptable if the hazard indices for non-
carcinogenic endpoints are greater than 1. Although HQs may be separated by target endpoints and
summed separately, arsenic and cadmium HQs were added together in this assessment even though their
endpoints are different. Even with this conservative generalization, no hazard index is greater than 1.
The findings of this receptor-specific recreational user model suggest that no potentially unacceptable
non-carcinogenic risks are likely to occur from dermal exposure, inhalation, and incidental ingestion
pathways under either the RME or CTE scenarios at the Kelly Camp Mine Site.

Table 3-6 Summary of Hazard Indices

Non-carcinogenic

Receptor Group Hazard Indices
CTE RME
Child
Recreational User 2.00E-03 1.68E-02
Adult Recreational 31E-04 1.88E-03
User
Notes:

CTE = Central Tendency Exposure, mean
RME = Reasonable Maximum Exposure, 95% UCL

3.4.3 Uncertainty Evaluation

Evaluating areas of uncertainty in a risk assessment is extremely important to understanding the overall
reliability of the assessment’s conclusions. Areas of uncertainty are associated with data evaluation,
exposure assessment, toxicity assessment, and risk characterization. These concerns do not invalidate the
results of the risk assessment, but they should be taken into consideration in the overall context of how
the results are used.

The generic screening of Site chemical concentrations in mine water and surface soil (Section 3.1) used
screening criteria developed for highly exposed receptors. Screening using such conservative criteria
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generally overestimates risk and is expected to be protective of less exposed human receptors with lower
exposures, such as recreational users.

No generic human health screening criteria were available for comparison with concentrations of 20
chemicals in mine water. The amount of risk contributed by these chemicals could be better defined in
risk assessment more detailed than a streamlined risk assessment. The amount of risk contributed by these
chemicals is unknown, but is thought to constitute a relatively minor proportion of the overall risk from
the Site.

3.5 Determination of Potential Hotspots

The results of the HHRA do not suggest that Site concentrations pose unacceptable risk to human
receptors. There are no hot spots for potential risk of exposure to human receptors to Site media.

3.6 Calculation of Clean-up Goals

As evaluated during this streamlined risk assessment, clean-up is not required for the protection of human
receptors. Concentrations of cadmium at the Site, however, did exceed MTCA Method A soil clean-up
criteria for unrestricted land use. This scenario includes receptors and pathways that are not currently
present at the Site. If these pathways or receptors, i.e. residential use, become appropriate, the MTCA
Method A criteria would be useful to evaluate potential risks.

3.7 Summary of Potential Human Health Risks

Initial screening using generic and conservative screening criteria found that potential human health risk
from contact with mine water was negligible.

Initial screening using generic and conservative criteria found that potential human health risk from
contact with Site soil was limited to arsenic and cadmium. Human health risk from arsenic and cadmium
was then quantified using recreational user-specific models which found no unacceptable risks to child
and adult receptors periodically using the Site. However, MTCA Method A soil clean-up levels for
unrestricted use are exceeded at the Site for cadmium 95% UCL concentrations. The findings of this
receptor-specific recreational user model suggest that no unacceptable risks are likely to occur from
dermal exposure, inhalation, and incidental ingestion pathways under either the RME or CTE scenarios.

Since no COPCs in mine water or soil were present at concentrations that produced unacceptable health
risks, no human health COCs were identified.
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4.0 STREAMLINED ECOLOGICAL RISK ASSESSMENT

The purpose of an ecological risk assessment (ERA) is to determine if chemical concentrations in Site
media cause potentially unacceptable risks to ecological receptors. Although the chemicals that pose
ecological risk may be similar to those that drive human health risk, chemicals driving human health and
ecological risk are not necessarily the same due to differing exposures and sensitivities. For this reason,
the risks must be calculated separately. This streamlined ecological risk assessment compares Site
concentrations in soil and mine water to screening level values to develop a quantitative characterization
of the potential for risk.

4.1 Problem Formulation

The ERA screening process initiates the problem formulation step of ecological risk assessment, as
described in more detail in EPA guidance (USEPA 1997, USEPA 1998). Problem formulation involves
identifying and understanding the relationships between Site characteristics and habitat, ecologically
important receptors, potentially complete exposure pathways, the toxic effects of Site-related chemicals,
and ecological assessment endpoints. The streamlined ERA results in the identification of chemicals of
potential ecological concern (CPECs), and describes whether or not they are likely to cause adverse
effects to ecological receptors under real site conditions.

4.1.1 Ecological Setting

This site is located in the Republic Ranger District of the Colville National Forest. Under the eco-region
classification system (Bailey, 1995), it is within the Northern Rocky Mountain Forest Province of the Dry
Domain. This area is dominated by mixed evergreen-deciduous forests with most precipitation occurring
in the fall, winter, and spring. The Site is primarily covered with mature forest canopy, but is interrupted
by the mine workings (e.g., openings, waste piles, etc.) and several small meadows.

At the time of the site visit, Site soils were very dry and with the exception of ants and a few spiders, no
soil invertebrates were observed. Several species of flying invertebrates were present including
representatives of the insect orders Hymenoptera (bees, wasps, and ants) and Diptera (flies). No naturally
occurring surface water is present on the Site and the only nearby water is present within the main mine
working/stope. No insects or other aquatic life were observed in the mine water.

Evidence of mammal use of the Site included observations of chipmunks (probably least chipmunks,
Tamias minimus), bushy-tailed wood rats (Neotoma cinerea), and the scat of cows, deer, and rodents.
One wood rat and one midden were observed in the upper mine working above the mine water, and two
wood rats and six middens were observed in the lower adit. Various passerine birds were also observed,
predominantly in the forested areas of the Site.

As discussed in the Sl report, there are no known sensitive environments, or threatened or endangered
species on the Site or in its immediate vicinity.

4.1.2 Conceptual Ecological Exposure Model

Potentially contaminated exposure media include Site mine water and Site soils and mine waste.
Potentially complete pathways for immobile receptors (e.g., plants and soil biota) include direct exposure
to Site surface soils. Potentially complete pathways for mobile receptors (e.g., birds and mammals)
include incidental ingestion of surface water, food web exposure to surface water, incidental ingestion of
surface soil, and food web exposure to surface soil. A summary of the complete, incomplete, and
insignificant pathways is depicted in the conceptual site model (SI Report, Figure 9).
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4.1.3  Assessment Endpoints and Measures

413.1 Assessment Endpoints

In a streamlined ERA, assessment endpoints are generalized to reflect the risk-based screening process
and protective ecological risk-based screening concentrations. USEPA defines an assessment endpoint
(AE) as an “explicit expression of an environmental value to be protected” (USEPA, 1997). AEs define
both the valued ecological entity at the Site and a characteristic of the entity to protect, such as individual
survival, population success, production per unit area, or changes in species distribution in an ecosystem
community. Generally, each AE includes a guild or a functional group within an ecosystem, rather than
one particular species. The assessment endpoints for this ERA are:

e Protection of the reproduction and survival of birds and mammals that may ingest mine water.

e Protection of the reproduction and survival of plants, soil biota, and wildlife exposed to COls in
surface soil at the Site.

41.3.2 Measurement Endpoints

USEPA defines a measurement endpoint (ME) as “a measurable ecological characteristic that is related to
the valued characteristic chosen as the AE and is a measure of biological effects (e.g., mortality,
reproduction, growth)” (USEPA, 1997). MEs can include measures of exposure or effect and are
frequently quantified observations that can be compared statistically to a control such as a reference site
or scientific study to predict adverse responses to Site-specific CPECs (e.g., exposure point
concentrations [EPCs]). Each ME relates to a particular toxicity reference value (TRV) and correlates
directly with one of the defined AEs. The measurement endpoints for this ERA include:

e Measured MDCs mine water compared to ecological risk-based screening criteria protective of
mammals ingesting water.

e Measured 95% UCL concentrations of soil compared to ecological risk-based screening criteria
protective of plants, soil biota, and wildlife exposed to COls in site surface soil.

4.2 Ecological Risk-Based Screening

To conservatively assess risks to ecological receptors exposed to mine water, chemical concentrations in
mine water were compared to screening criteria protective of aquatic life. The primary screening criteria
used was the Washington Department of Ecology Aquatic Life criteria found in Table 240(3) (WAC
2006). When no Table 240(3) criterion was available for a chemical, Oakridge National Laboratory
Preliminary Remediation Goals (PRGs) (Efroymson et al., 1997) were selected as secondary criteria.
Comparison to aquatic life screening criteria is highly conservative since the mine water present on the
Site does not provide aquatic habitat.

This conservative comparison with aquatic life criteria is useful because these criteria are standardized
and readily available for many chemicals. If mine water concentrations do not present a risk to aquatic
life as a whole, they are very unlikely to pose a risk to mammalian receptors ingesting mine water. As an
isolated water source within a mine working, the ponded mine water is most likely only used by the wood
rat living in the mine workings as a drinking water source. Potential ecological risks in mine water
identified using the conservative aquatic life criteria can be further evaluated using literature-derived
TRVs protective of mammals ingesting water.

Following the preliminary screening for detection frequency and MRLs (described in Section 2.0),
ecological COls in soil were screened against Washington Department of Ecology MTCA Table 749-3
criteria. These generic criteria represent soil concentrations that are expected to be protective of
terrestrial plants and animals. Exceedances of these criteria do not necessary mean that a significant
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ecological risk is present, only that additional Site-specific analysis will be necessary to determine if a
potential ecological risk is actually present on the Site.

Ecological COls in soil and mine water that exceeded generic screening criteria became chemicals of
potential ecological concern (CPECs). These CPECs are listed in Table 4-1.

Table 4-1. Chemicals of Potential Ecological Concern (CPECS)

Screening Criteria
Exceeded ] ]
CPECs Bioaccumulative?
Soil | [Mine
Water
Aluminum -- AL No
Arsenic P - Yes
Barium W AL No
Cadmium P - Yes
Chromium P,S - No
Cobalt P -- No
Copper P,S,W AL No
Lead P, W -- Yes
Manganese P -- No
Mercury S -- Yes
Selenium P, W -- Yes
Silver P - No
Zinc P, S -- No

Notes:
-- = No exceedance of screening criteria
Screening criteria protective of P-Plants, S-Soil Biota, W -Wildlife, AL- Aquatic Life

Five of these CPECs (i.e., arsenic, cadmium, lead, mercury, and selenium) have the potential to be
bioaccumulate in the environment. Bioaccumulation is defined as the accumulation of substances in an
organism, involving the biological sequestering of substances that enter the organism through respiration,
food intake, skin contact, and/or other means. Generally, the more hydrophobic/lipophilic a chemical is,
the more likely it is to bioaccumulate in the tissues of organisms. The degree to which bioaccumulation
occurs is described through the use of chemical-specific bioaccumulation factors (BAFs). The higher a
BAF, the more a chemical will tend to bioaccumulate in an organism.

4.3 Ecological Risk Characterization

The CPECs identified in the generic screening were further assessed through the calculation of risk ratios.
The magnitude of potential ecological risk associated with each chemical can be quantified using risk
ratios. Risk ratios are calculated by dividing exposure point concentrations by relevant screening criteria.
If the risk ratio is greater than 1, then the exposure point concentration exceeds the screening criterion and
this indicates the potential presence of an ecological risk on the Site. Multiple risk ratios may be
calculated for a single chemical by comparing an exposure point concentration to multiple screening
criteria.

For most species, an acceptable risk is one that does not pose a threat to the continued success of
populations of ecological receptors. Population level effects are generally considered to occur when risk
ratios are much greater than five. Threatened or endangered species are protected more conservatively at
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the individual level. For these special status species, risk ratios greater than one suggests that chemical
concentrations pose potential risks to individual members of a species. As no special status species are
likely to be present at the Kelly Camp Mine Site, population-level protection of ecological receptors is
most appropriate.

43.1 Mine Water

Three detected chemicals (aluminum, barium, and copper) in mine water had risk ratios greater than 1.0.
Nine other chemicals were not present in detectable concentrations, but their MRLs exceeded their
relevant screening criteria. These chemicals were beryllium, boron, cadmium, lead, lithium, mercury,
selenium, silver, and thallium. Due to their high MRLs, these chemicals could be present in mine water at
concentrations below their MRLs but greater than their relevant screening criteria. For this reason, they
were retained as CPECs in mine water and are further considered in the Uncertainty Section. A summary
of the risk ratios for Site CPECs in mine water is presented in Table 4-2.

Table 4-2. Ecological Risk Ratios for Mine Water

Risk Ratios
CPECs G IS ITE WeEler Source Significant?
Aquatic Life | n*
Aluminum 1.4 1 | ORNL PRGs No, risk ratios are less than 5.
Arsenic 0.01 0 WDOE No, risk ratio is less than 1.
Barium 1.4 2 | ORNL PRGs No, risk ratios are less than 5.
Beryllium ND? NA | ORNL PRGs Will discuss in Uncertainty Section
Boron ND ? NA | ORNL PRGs Will discuss in Uncertainty Section
Cadmium ND ? NA WDOE Will discuss in Uncertainty Section
Chromium 0.1 0 WDOE No, risk ratio is less than 1.
Copper 10.2 2 WDOE Yes, potentially significant.
Lead ND ® NA WDOE Will discuss in Uncertainty Section
Lithium ND @ NA | ORNL PRGs Will discuss in Uncertainty Section
Mercury ND ? NA WDOE Will discuss in Uncertainty Section
Selenium ND # NA WDOE Will discuss in Uncertainty Section
Silver ND ? NA | ORNL PRGs Will discuss in Uncertainty Section
Thallium ND ® NA | ORNL PRGs Will discuss in Uncertainty Section
Zinc 0.3 0 WDOE No, risk ratio is less than 1.
Total
Receptor 13.4
Group Risk
Notes:

NA = not available.
ND ?= analyte was not detected but method reporting limits are higher than screening criteria.
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Risk ratio = maximum concentration in mine water/lowest screening criterion

Bolded text indicate risk ratios > 1.0 (protective cut-off for special status species)
Underlined text indicates risk ratios > 5 (protective cutoff for non-special status populations)
n* = number of exceedances of an ERBSC

The MDCs of aluminum, barium, and zinc in mine water slightly exceeded generic screening criteria for
surface water with risk ratios less than 1.5. The MDC of copper exceeded the Washington Department of
Ecology Table 720-1 generic screening criterion protective of aquatic life with a risk ratio of 10. This
suggests that copper is the most significant CPEC in mine water.

Risk ratios were initially generated using criteria protective of aquatic life. Although this strategy is
conservative, aquatic habitat is not present within the mine and criteria protective of mammals drinking
mine water are more appropriate. A search for TRVs specifically protective of mammals drinking water
(LANL, 2005) found TRVs for copper ranging from 22 milligrams per liter (mg/L) (protective of the
montane shrew) to 59 mg/L (protective of the red fox). As these concentrations are well above the
maximum total copper concentrations found in the mine water (0.211 mg/L), the potential risk from
mammals drinking the mine water is considered low and is not further considered.

432 Soil

Twelve chemicals detected in soil had at least one risk ratio greater than 1 and are considered to be
CPECs in soil. These chemicals, arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese,
mercury, selenium, silver, and zinc, had risk ratios ranging from below one to 252. The greatest risk
ratios were associated with copper concentrations. A summary of the risk ratios for Site CPECs in soil is
presented in Table 4-3.
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Table 4-3. Ecological Risk Ratios for Soil

Risk Ratios for Soil

CPECs . . Source Significant?
Terrestrial | e | S0 e | witdiife |
MTCA
Arsenic 1.4 2 0.2 0 0.1 0 Table No, risk ratios are less than 5.
749-3
. No MTCA . .
Barium 0.9 0 NA 1.7 19 Table No, risk ratios are less than 5.
ERBSC
749-3
MTCA
Cadmium 2.1 2 0.4 0 0.2 0 Table No, risk ratios are less than 5.
749-3
MTCA No, Site concentrations are
Chromium 11 2 11 2 0.4 0 | Table | Verynearbackground levels
749-3 | @nd criteria are below
background concentrations.
No No MTCA . ..
Cobalt 1.7 1 ERBSC NA ERBSC NA Table No, risk ratio is less than 5.
749-3
MTCA
Copper 126 13 252 16 37 11 Table Yes, potentially significant.
749-3
MTCA
Lead 9.0 3 0.9 0 1.9 2 Table Yes, potentially significant.
749-3
No MTCA
Manganese 2.5 2 NA 0.6 1 Table No, risk ratios are less than 5.
ERBSC 749-3
MTCA | No, risk ratios are less than 5.
Mercury 0.8 0 2.5 1 0.01 0 Table Only a single sample exceeds
749-3 criteria.
MTCA No,_Site concentrations are
Selenium 8.0 2| o1 0 6.7 2 | Taple | Similarto background
749-3 concentration. Only two
detections among 26 samples.
_ No No MTsA R
Silver 14 7 ERBSC NA ERBSC NA ;Fjgg Yes, potentially significant.
MTCA
Zinc 2.5 11 1.1 2 0.3 0 Table No, risk ratios are less than 5.
749-3
Total
Receptor 169 258 49
Group Risk
Notes:

NA = not available.
Risk ratio = maximum concentration in mine water/lowest screening criterion
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Highlighted cells indicate risk ratios>1.0 (protective cut-off for special status species)
Underlined text indicates risk ratios>5 (protective cut-off for non-special status populations)
n* = number of exceedances of an ERBSC

Eight metals (barium, cadmium, chromium, cobalt, manganese, mercury, selenium, and zinc) have Site
concentrations that are likely to pose negligible risks to ecological receptors at the Site. These metals
have Site concentrations that are similar to background concentrations (within the same order of
magnitude), have risk ratios that are driven by screening criteria below background concentrations, and/or
have risk ratios less than 5.

Although risk ratios for barium are slightly above one, Site concentrations of barium are
essentially indistinguishable from background concentrations. The 95% UCL concentration of
barium for the Site is 172 mg/kg, a concentration lower than the background 90™ percentile of
228 mg/kg. For this reason, barium is not further considered in the risk assessment.

The only cadmium risk ratio that was greater than one is the risk ratio for terrestrial plants of 2.1.
Since this value is less than 5, Site cadmium concentrations are unlikely to pose risk to
populations of species. For this reason, cadmium is unlikely to play a significant role in
ecological risk and is not further considered in the risk assessment.

Site concentrations of chromium are very near background levels. The Site 95% UCL of 25.07
mg/kg is lower than the background 90" percentile of 26.2 mg/kg. Five of the 26 Site samples
are greater than the background 90" percentile, but the highest, 47.5 mg/kg is less than twice
background. Also, since risk ratios for chromium only slightly exceed 1 and are less than 5, these
concentrations unlikely to pose unacceptable risks to ecological populations. For these reasons
chromium seems unlikely to pose ecological risk significantly above background and this
chemical is not further considered in the risk assessment.

Risk ratios for manganese are slightly above one and Site concentrations of manganese are
slightly higher then background concentrations. Although the Site 95% UCL concentration of
manganese of 890 mg/kg is higher than the background 90™ percentile of 693 mg/kg, the Site
95% UCL concentration is below the Washington State natural background concentration of
1,100 mg/kg. Less than 5, the risk ratio for manganese of 2.5 is unlikely to cause significant
adverse impacts on ecological populations. For these reasons, manganese is not further
considered in the risk assessment.

The only mercury risk ratio to exceed one was the risk ratio of 2.5, protective of soil biota. Since
only five of the 26 samples detected mercury and the MDC lead to a risk ratio of less than 5, Site
mercury concentrations are considered unlikely to result in significant ecological risk at this site.
For these reasons, mercury is not considered further in the risk assessment.

Although selenium exceeded screening criteria, Site sample concentrations are similar to
background concentrations. Only two of 26 Site samples had detected concentrations of
selenium. Since selenium was so rarely detected and its MDC is only twice the reporting limit, it
is not considered further in the risk assessment.

The risk ratios for zinc that exceeded one were protective of immobile receptors (i.e., terrestrial
plants and soil biota). These risk ratios used the MDC as the EPC. When 95% UCL
concentrations are considered, however, the Site 95% UCL concentration of 107.5 mg/kg is less
than twice that of the background 90" percentile of 60.7 mg/kg. Although the risk ratios for
immobile receptors slightly exceed 1, they are less than 5 and thus are unlikely to result in
significant ecological risk at the Site. For these reasons, zinc is not considered further in the risk
assessment.
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4.3.3 Risk Description

The only CPEC in mine water with a risk ratio greater than five was copper, with a risk ratio of 10. When
TRVs specific to mammal ingestion of surface water were considered, however, the MDC of total copper
in mine water fell below all potentially relevant TRVs, indicating that mammals would not experience
undue adverse effects from this concentration of copper. For this reason, potential ecological risk from
ingestion of mine water is considered to be low.

In soil, risk ratios greater than five occurred for copper, lead, selenium, and silver. Based on the rationale
presented in Section 4.3.2, however, only the risk ratios of copper, lead, and silver were considered to be
indicative of potential ecological risk. The highest risk ratio for each of these three metals was 252 for
copper, 9.0 for lead, and 14 for silver.

4.3.4 Ecological Hotspots

A hot spot in soil is defined as an area where the contamination is “highly contaminated,” highly mobile,
or cannot be reliably contained. Hot spots in soil were determined for ecological receptors by comparing
each soil sample concentration to the lowest MTCA Table 749-3 screening criterion for copper, lead, and
silver. A Site soil sample was considered to have elevated concentrations if one or more CPEC
concentrations exceeded the higher of five times the most conservative screening criterion or twice the
background concentration. Nine samples met this criterion (RS-12, RS-13, S-18, S-21, and S-30 through
S-34). The spatial distribution of samples with elevated concentrations was assessed to determine if the
samples with elevated concentrations clustered together and formed hot spots.

If just the five samples with the highest copper concentrations (i.e., RS-13 and S-30 through S-33; see SI
Report, Figure 11) were removed from the Site, this would reduce the 95% UCL for remaining Site
copper concentrations from 8,097 mg/kg to 428 mg/kg. This assumes that the soil remaining after hot
spot removal would have a composition similar to that of the rest of the Site sample concentrations. This
change would reduce the copper risk ratios for wildlife from a high of 37 to 2.0 and for soil biota
(immobile receptors with the highest risk ratio on the Site) from a high of 252 to 17.

Since samples with the highest copper concentrations also have high concentrations of lead and silver,
removing soil from the areas around the five samples with the highest concentrations of copper would risk
from these metals as well. More specifically:

o The 95% UCL of lead would decline from 218.5 mg/kg to 60.5 mg/kg, leading to a decline in risk
ratio from 1.9 to 0.5 for mobile receptors. Risk ratios for immobile receptors would fall from 9.0
to 2.5.

e The removal of these five samples would lead to a decline in risk ratios for silver from 14 for
terrestrial plants to 2.0.

Removing the five samples with the highest copper values would result in acceptable risk ratios (i.e.,
below 5) for all ecological receptors except for soil biota exposed to copper. Removing the most highly
contaminated soil areas drives down Site-wide 95% UCL concentrations and clearly reduces risk to
mobile receptors. Immobile receptors, however, are exposed to the MDC in the ecological screening and
so only show declines in risk ratios when the Site MDC is reduced. For example, to achieve a risk ratio
below five for soil biota exposed to copper (or a maximum soil concentration of 250 mg/kg) the
remaining four samples with elevated concentrations would need to be removed. Since several of these
sample locations are not located adjacent to the top five copper values, it is not appropriate to include
these in the area defined as the hot spot.
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4.3.5 Uncertainty Analysis

Ecological risks are likely to be intentionally overestimated due to the conservative approach used to
perform the screening and the use of generic screening criteria. The use of Site-specific parameters and
TRVs for target ecological receptors would likely be less stringent than generic criteria while still
remaining adequately protective of ecological receptors. Site-specific ecological exposure modeling,
however, is generally not used at the screening level, but is typically part of more in-depth ecological risk
assessments.

Generic ecological screening criteria were compared to Site concentrations of metals in soil. This
comparison is expected to be overly conservative because:

e The bioavailability of metals in the soil was not determined. If metals were tested for
bioavailability, ecological risk may drop significantly.

o Site-specific exposure parameters and TRVs were not used. The generic screening criteria used
in this assessment may have been developed using species that were especially sensitive to the
effects of metals. If these sensitive species do not have the potential to be present at this site, the
use of these generic criteria would add uncertainty into the ecological risk assessment.

This streamlined ecological risk assessment assumed that all receptors would inhabit and forage
exclusively within the Kelly Camp Mine Site (area use factor assumed to be 1). This is a conservative
assumption that would tend to overestimate risks to ecological receptors. Even for immobile species or
species with small home ranges (e.g., plants, invertebrates, small mammals) it is very unlikely that entire
populations of these species would reside exclusively within the 5-acre Kelly Camp Mine Site. In
addition, the moderately disturbed Site does not provide especially valuable habitat that would be
significantly more attractive to ecological receptors than the surrounding areas.

Although only a limited number of Site samples were collected, these 26 samples are thought to be
reasonably representative of Site conditions. Further characterization of the lower adit mine workings
would help provide additional information about that area. Although the lower adit pile does not
currently appear to cause unacceptable risk to ecological receptors, additional data could be useful to
increase certainty.

Nine chemicals potentially present in mine water (i.e., beryllium, boron, cadmium, lead, lithium, mercury,
selenium, silver, and thallium) were included as CPECs solely because their MRLs exceeded applicable
generic screening criteria. It is possible that these chemicals are not present in mine water and pose no
potential ecological risk. It is also possible, however, that the chemicals are present at concentrations
below the MRL but above the screening criteria and potentially pose risk. The analytical method selected
for mine water employed standard MRLs capable of providing detections in the range of ug/L while also
allowing analysis of a broad set of metals at a reasonable cost. This breadth is useful in a screening level
risk assessment but since risk-based screening criteria are typically developed without consideration of
cost constraints, screening criteria sometimes fall below analytical standards. Although the amount of
potential risk contributed by these chemicals is unknown, these undetected chemicals are considered
unlikely to present unacceptable risks to the populations of ecological receptors that may contact the Site.
This data gap could be eliminated in a subsequent, more focused risk assessment.

No generic screening criteria were available for comparison with concentrations of 21 chemicals in mine
water. The amount of potential risk contributed by these chemicals is unknown, but is thought to
constitute a relatively minor proportion of the overall potential risk from the Site.

Five CPECs were identified as having the potential to bioaccumulate in the food web. Lower trophic
level organisms (e.g., plants and soil biota) typically experience few adverse effects due to the toxicity
associated with bioaccumulative compounds. Upper trophic level receptors, however, such as foxes and
hawks, will be more vulnerable to these chemicals as they continue to be exposed through the food web.
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Since there is no streamlined method to quantify the effects of bioaccumulation to upper trophic level
receptors, bioaccumulation remains an uncertainty in the risk assessment. A more detailed, Site-specific
risk assessment would help reduce the uncertainty associated with bioaccumulation potential.

4.3.6  Determination of Clean-up Level

Although soil concentrations of copper, lead, and silver at the Kelly Camp Mine Site appear to have the
potential to cause unacceptable ecological risk, the determination of a soil clean-up level should occur
only after considering methods to further narrow the uncertainty surrounding this estimate of ecological
risk. Strategies to reduce estimated ecological risk without removing soil exceeding a defined clean-up
level include:

e Assessing the bioavailablity of metals in Site soils. If a substantial fraction of metals measured in
soils are not bioavailable to ecological receptors, they are unlikely to cause adverse ecological
impacts.

e As described in the previous section, reducing the exposure of ecological receptors to the areas of
the Site with the highest soil concentrations of copper and lead is likely to substantially reduce
ecological risk. This could be achieved without soil removal by capping the main working/stope
waste rock area.

o Develop an ecological risk assessment with greater specificity and relevancy to the ecological
receptors present on the Site. This may include selection of species-specific TRVSs, estimates of
dietary composition and chemical concentrations, and species-specific uptake models.

Although soil concentrations of copper, lead, and silver at the Site appear to have the potential to cause
unacceptable ecological risk, the determination of a final soil clean-up level associated with a removal
action should occur only after considering methods to further narrow the uncertainty surrounding this
estimate of ecological risk.

This notwithstanding, a clean-up level for ecological receptors could be generated by taking the lowest of
either the Site background or five times the MTCA screening values for copper, lead, and silver.

o If followed, this results in the following cleanup levels:
0 Copper — 250 mg/kg
0 Lead - 250 mg/kg
o Silver —10 mg/kg

As this would result in a large clean-up footprint, this does not appear to be an appropriate strategy for
determining a clean-up value for a removal action.

4.4 Summary of Ecological Risks

The only CPEC in mine water with a risk ratio greater than five was copper, with a risk ratio of 10. When
TRVs specific to mammal ingestion of surface water were considered, however, the MDC of total copper
in mine water was below the TRVs, indicating that mammals would not experience undue adverse effects
from this concentration of copper. For this reason, ecological risk from ingestion of mine water is
considered to be low.

In soil, risk ratios greater than five occurred for copper, lead, selenium, and silver. Based on the rationale
presented earlier in Section 4.3.2, however, only the risk ratios of copper, lead, and silver were considered
to be indicative of potential ecological risk. The highest risk ratio for each of these three metals was 252
for copper, 9.0 for lead, and 14 for silver.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Exposure Assessment

e The combination of XRF, soil, and mine water samples provided reasonably good coverage and
characterization of the Site. The combined 36 soil samples (26 Site and 10 background) were a
sufficient number of samples to calculate averaging statistics.

e Two areas on the southern portion of the Site, the lower adit and powder magazine, were less well
characterized by the sample coverage. Based on a review of Site history and aerial photographs,
observations in the field, and our general understanding of Site characteristics, no information
was collected to indicate that significant data gaps exist at these locations. In addition, these
areas are limited in extent relative to the rest of the mine Site. Uncertainty surrounding the extent
and concentrations of environmental contaminants at these locations remains, however, and
additional sampling would be necessary to fully characterize this portion of the Site.

e Background soil was sampled and concentrations were compared with Site soil concentrations.
Although background soil had concentrations of metals that were generally lower than those of
Site soil, background soil concentrations of barium exceeded the most conservative ecological
screening criterion.

e Contaminants were considered to have the potential to cause risk only if they significantly
exceeded the background 90" percentile concentrations.

Risk Evaluation
Human Health Risk

e Although water is present within the main mine workings/stope, this mine water is unlikely to be
consumed by human receptors. Mine water did not exceed screening criteria protective of human
ingestion and is considered to have a low potential for risk.

o While soil did not pose an unacceptable risk to child and adult recreational receptors, soil
concentrations of cadmium did exceed MTCA Method A soil clean-up levels for unrestricted land
use. Since unrestricted land use includes residential use, this scenario is not currently appropriate
for use at the Site.

Ecological Risk

e Although water is present within the main mine workings/stope, this mine water is unlikely to be
consumed by most ecological receptors. Mine water exceeded screening criteria for aluminum,
barium, and copper.  Further evaluation of screening criteria concluded that the mine water
exposure to ecological receptors is considered to have a low potential for risk.

o Site-related soil and mine waste contained higher concentrations of copper, lead, and silver
compared to background concentrations. In some areas, these Site soil concentrations may pose
potentially unacceptable risks for some ecological receptors.

e Site copper concentrations are most enriched over background soil concentrations (249 times
higher), and these concentrations contribute the most to potential ecological risk at the Site with
lead and silver contributing lesser amounts of potential risk.

e Entire populations of ecological receptors are unlikely to be limited to the relatively small Site,
especially since the Site does not provide high quality habitat.
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e Although there are no known threatened, endangered, or special status species present on the Site,
these species may occasionally access the Site. Such short-term use is unlikely to cause
significant adverse effects.

Five bioaccumulative chemicals were identified among CPECs. These chemicals, arsenic, cadmium,
lead, mercury, and selenium, may cause adverse effects to ecological receptors as they accumulate in the
food web. The ecological risk posed by bioaccumulative chemicals can be further defined in a Site-
specific risk assessment and through modeling using BAFs.

No bioavailability assessment was performed on the CPECs. The completion of a bioavailability
assessment may indicate a reduced potential for ecological risk.
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6.0 FOREST SERVICE DISCLAIMER

This abandoned mine/mill site was created under the General Mining Law of 1872 and is located solely
on National Forest System (NFS) lands administered by the USDA Forest Service. The United States has
taken the position and courts have held that the United States is not liable as “owner” under CERLA
Section 107 for mine contamination left behind on NFS lands by miners operating under the 1872 Mining
Law. Therefore, USDA Forest Service believes that this site should not be considered a “federal facility”
within the meaning of CERCLA Section 120 and should not be listed on the Federal Agency Hazardous
Waste Compliance Docket. Instead, this site should be included on EPA’s CERCLIS database.
Consistent with the June 24, 2003 OECA/FFEQO “Policy on Listing Mixed Agency Hazardous Waste
Compliance Docket,” we respectfully request that EPA Regional Docket Coordinator consult with the
Forest Service and EPA Headquarters before making a determination to include this site on the Federal
Agency Hazardous Waste Compliance Docket.
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ATTACHMENT 1
RISK ASSESSMENT CALCULATION TABLES
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Attachment 1, Table 1. Toxicological Reference Values
Kelly Camp Mine, Republic, Washington

Is this Chemical a . .
. Carcinogen Non-Carcinogen
Carcinogen?
Chemical _ Oral SE | Inhalation Unit Risk RfD, RfC
Oral Inhalation
mg/kg-d (ug/m3)'l mg/kg-d mg/ m’
Arsenic Yes Yes 1.50E+00 4.30E-03 3.00E-04
Cadmium No Yes 1.80E-03 1.00E-03
Notes:

SF = Slope factor
RfDo = Oral reference dose
RfC = Reference concentration




Attachment 1, Table 2. Estimated Chemical Intake (CTE) Child Recreational User

Kelly Camp Mine, Repubic, Washington

Child (6-11 years) Recreational Receptor Characteristics (CTE)

Cs

F

RAFo

IRs

IRa

ED

EF

PEF

SA

RAFd

BW

ATc

ATn

Concentration of COPC in soil (mg/kg)
Fraction of contacted soil from site (unitless)
Relative absorption factor (oral) (unitless)
Soil ingestion rate (mg/day)

Inhalation Rate (m3/day)

Exposure duration (years)

Exposure frequency (days/year)

Particulate emission factor (m3/kg)

Soil to skin adherence (mg/cmz)

Skin surface area for soil contact (cmz/day)
Relative absorption factor (dermal) (unitless)
Body weight (kg)

Averaging time for carcinogens (days)

Averaging time for non-carcinogens (days)

Intake Calculations

chemical-
specific data

0.5

100
8.3
6
7
1.31E+09
0.3
4,500

0.03

15
25,550

2,190

Site-Specific Data
Professional

Professional

USEPA 1997, USEPA 1996
EPA 1997

Professional

Professional

EPA 2000

USEPA 1997, USEPA 2003

EPA 2004
USEPA 2003

Richardson 1997
EPA 1989

ED x 365 days

Carcinogens

|Non-Carcinogens

Inhalation of Soil Particles
Lifetime Average Daily Dose (LADD) Average Daily Dose (ADD)
LADD = Cs*IRa*EF*ED*(PEFY’ ADD = Cs*IRa*EF*ED*(PEFY’
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 4.24E-12 4 95E-11
Cadmium 1.31E-12 1.52E-11
Ingestion of Soil
LADD = Cs*F*IRs*RAFo*EF*ED*10° ADD=  Cs*F*IRs*RAFo*EF*ED*10°
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 3.35E-08 3.91E-07
Cadmium 1.03E-08 1.20E-07
Dermal Contact with Soil
LADD = Cs*F*SA*M*RAFJ*EF*ED*10° ADD= Cs*F*SA*M*RAFd*EF*ED*10°
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 1.36E-08 1.58E-07
Cadmium 4.17E-09 4.87E-08




Attachment 1, Table 3. CTE Risk Estimates Child Recreational User

Kelly Camp Mine, Republic, Washington

Child (6-11) Recreational User Risk Calculations (CTE)

Carcinogenic Risk

Non-Carcinogen Risk

Incremental Lifetime Cancer Risk (ILCR)
ILCR = LADD * SF

Hazard Quotient (HQ)
HQ= ADD
TDI or TC or RfDo

Inhalation of Soil Particles

Chemical ILCR (unitless) HQ (unitless)
Arsenic 1.82E-14 -—-
Cadmium 2.35E-15 -
Total Risks Due to Soil Inhalation

2.06E-14 0.00E+00
Ingestion of Soil
Chemical ILCR (unitless) HQ (unitless)
Arsenic 5.02E-08 1.30E-03
Cadmium - 1.20E-04
Total Risks Due to Soil Ingestion

5.02E-08 1.42E-03
Dermal Contact with Soil
Chemical ILCR (unitless) HQ (unitless)
Arsenic 2.03E-08 5.27E-04
Cadmium - 4.87E-05
Total Risks Due to Dermal Contact with Soil

2.03E-08 5.76E-04

Total Multiple Pathway Risks
Carcinogenic
7.06E-08

Non-Carcinogenic
2.00E-03




Attachment 1, Table 4. Estimated Chemical Intake (CTE) Adult Recreational User

Kelly Camp Mine, Republic, Washington

Adult (20 years+) Recreational Receptor Characteristics (CTE)

Cs

RAFo

IRs

IRa

ED

EF

PEF

SA

RAFd

BW

ATc

ATn

Concentration of COPC in soil (mg/kg)

Fraction of contacted soil from site (unitless)
Relative absorption factor (oral) (unitless)
Soil ingestion rate (mg/day)

Inhalation Rate (ms/day)

Exposure duration (years)

Exposure frequency (days/year)

Particulate emission factor (rr%/kg)

Soil to skin adherence (mg/cn%)

Skin surface area for soil contact (crr%/day)
Relative absorption factor (dermal) (unitless)
Body weight (kg)

Averaging time for carcinogens (days)

Averaging time for non-carcinogens (days)

Intake Calculations

chemical-
specific data

1

1.31E+09
0.08
5,200
0.03
70
25,550

3,285

Site-Specific Data

Professional
Professional
EPA 1993
EPA 1997
Professional
Professional
CARB 2002
EPA 2004

EPA 2004
USEPA 2003

EPA 1997
EPA 1989

EDx365d

Carcinogens

|N0n-Carcinogens

Inhalation of Soil Particles

Lifetime Average Daily Dose (LADD) Average Daily Dose (ADD)
LADD = Cs*IRa*EF*ED*(PEF}' ADD = Cs*IRa*EF*ED*(PEF}'
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 2.50E-12 1.94E-11
Cadmium 7.68E-13 5.98E-12
Ingestion of Soil
LADD = Cs*F*IRs*RAFo*EF*ED* 10 ADD = Cs*F*IRs*RAFo*EF*ED* 10
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 1.08E-08 8.37E-08
Cadmium 3.31E-09 2.58E-08
Dermal Contact with Soil
LADD = Cs*F*SA*M*RAFd*EF*ED* 1¢f ADD = Cs*F*SA*M*RAFd*EF*ED* 1(f
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 2.69E-09 2.09E-08
Cadmium 8.26E-10 6.43E-09




Attachment 1, Table 5. CTE Risk Estimates Adult Recreational User
Kelly Camp Mine, Republic, Washington

Adult (20 years+) Recreational Risk Calculations (CTE)

Carcinogenic Risk

Non-Carcinogen Risk

Incremental Lifetime Cancer Risk (ILCR)
ILCR = LADD * SF

Hazard Quotient (HQ)
HQ= ADD
TDI or TC or RfDo

Inhalation of Soil Particles

Chemical ILCR (unitless) HQ (unitless)
Arsenic 1.07E-14 -
Cadmium 1.38E-15 -
Total Risks Due to Soil Inhalation

1.21E-14 0.00E+00
Ingestion of Soil
Chemical ILCR (unitless) HQ (unitless)
Arsenic 1.61E-08 2.79E-04
Cadmium - 2.58E-05
Total Risks Due to Soil Ingestion

1.61E-08 3.05E-04
Dermal Contact with Soil
Chemical ILCR (unitless) HQ (unitless)
Arsenic 4.03E-09 6.96E-05
Cadmium - 6.43E-06
Total Risks Due to Dermal Contact with Soil

4.03E-09 7.61E-05

Total Multiple Pathway Risks
Carcinogenic
2.02E-08

Non-Carcinogenic
3.81E-04




Attachment 1, Table 6. Estimated Chemical Intake (RME) Child Recreational User

Kelly Camp Mine, Republic, Washington

Child (6-11 years) Recreational Receptor Characteristics (RME)

Cs

F

RAFo

IRs

IRa

ED

EF

PEF

SA

RAFd

BW

ATc

ATn

Concentration of COPC in soil (mg/kg)
Fraction of contacted soil from site (unitless)
Relative absorption factor (oral) (unitless)
Soil ingestion rate (mg/day)

Inhalation Rate (m3/day)

Exposure duration (years)

Exposure frequency (days/year)

Particulate emission factor (m3/kg)

Soil to skin adherence (mg/cmz)

Skin surface area for soil contact (cmz/day)
Relative absorption factor (dermal) (unitless)
Body weight (kg)

Averaging time for carcinogens (days)

Averaging time for non-carcinogens (days)

Intake Calculations

chemical-
specific data

Site-Specific Data

0.5 Professional
1 Professional
400 EPA 1997
8.3 EPA 1997
6 Professional
14 Professional
1.31E+09  EPA 2000
0.3 USEPA 1997, USEPA 2003

5,000 EPA 2004

0.03 USEPA 2003
15 Richardson 1997
25,550 EPA 1989

2,190 EDx365d

Carcinogens

Non-Carcinogens

Inhalation of Soil Particles

Lifetime Average Daily Dose (LADD) Average Daily Dose (ADD)
LADD = Cs*IRa*EF*ED*(PEFY’ ADD = Cs*IRa*EF*ED*(PEFY’
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 1.10E-11 9.90E-11
Cadmium 4.43E-12 5.17E-11
Ingestion of Soil
LADD = Cs*F*IRs*RAFo*EF*ED*10° ADD = Cs*F*IRs*RAFo*EF*ED*10°
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 3.46E-07 4.04E-06
Cadmium 1.40E-07 1.63E-06
Dermal Contact with Soil
LADD = Cs*F*SA*M*RAFJ*EF*ED*10° ADD=  Cs*F*SA*M*RAFJ*EF*ED*10°
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 3.89E-08 4.54E-07
Cadmium 1.57E-08 1.84E-07




Attachment 1, Table 7. RME Risk Estimates Child Recreational User

Kelly Camp Mine, Republic, Washington

Child (6-11) Recreational User Risk Calculations (RME)

Carcinogenic Risk

Non-Carcinogen Risk

Incremental Lifetime Cancer Risk (ILCR)
ILCR =

LADD * SF

Hazard Quotient (HQ)
HQ= ADD

TDI or TC or RfDo

Inhalation of Soil Particles

Chemical ILCR (unitless) HQ (unitless)
Arsenic 4.71E-14 —
Cadmium 7.97E-15 —
Total Risks Due to Soil Inhalation

5.51E-14 0.00E+00

Ingestion of Soil

Chemical ILCR (unitless) HQ (unitless)
Arsenic 5.19E-07 1.35E-02
Cadmium - 1.63E-03
Total Risks Due to Soil Ingestion

5.19E-07 1.51E-02

Dermal Contact with Soil

Chemical ILCR (unitless) HQ (unitless)
Arsenic 5.84E-08 1.51E-03
Cadmium -—- 1.84E-04
Total Risks Due to Dermal Contact with Soil

5.84E-08 1.70E-03

Total Multiple Pathway Risks

Carcinogenic
5.77E-07

Non-Carcinogenic
1.68E-02




Attachment 1, Table 8. Estimated Chemical Intake (RME) Adult Recreational User

Kelly Camp Mine, Republic, Washington

Adult (20 years+) Recreational Receptor Characteristics (RME)

Cs Concentration of COPC in soil (mg/kg)

F Fraction of contacted soil from site (unitless)
RAFo Relative absorption factor (oral) (unitless)
IRs Soil ingestion rate (mg/day)

IRa Inhalation Rate (m*/day)

ED Exposure duration (years)

EF Exposure frequency (days/year)

PEF Particulate emission factor (m3/kg)

M Soil to skin adherence (mg/cmz)

SA Skin surface area for soil contact (cmz/day)
RAFd Relative absorption factor (dermal) (unitless)
BW Body weight (kg)

ATc Averaging time for carcinogens (days)

ATn Averaging time for non-carcinogens (days)

Intake Calculations

chemical-
specific data

30
14
1.31E+09
0.08
6,900
0.03
70
25,550

10,950

Site-Specific Data
Professional
Professional
EPA 1993
EPA 1997
Professional
Professional
EPA 2000
EPA 2004
EPA 2004
USEPA 2003
EPA 1997
EPA 1989

EDx365d

Carcinogens

Non-Carcinogens

Inhalation of Soil Particles

Lifetime Average Daily Dose (LADD) Average Daily Dose (ADD)
LADD = Cs*IRa*EF*ED*(PEFY’ ADD = Cs*IRa*EF*ED*(PEFY’
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 2.15E-11 5.02E-11
Cadmium 8.69E-12 2.03E-11
Ingestion of Soil
LADD = Cs*F*IRs*RAFo*EF*ED*10° ADD = Cs*F*IRs*RAFo*EF*ED*10°
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 1.85E-07 4.32E-07
Cadmium 7.49E-08 1.75E-07
Dermal Contact with Soil
LADD = Cs*F*SA*M*RAFJ*EF*ED*10° ADD=  Cs*F*SA*M*RAFd*EF*ED*10°
BW * ATc BW * ATn
Chemical LADD (mg/kg-day) ADD (mg/kg-day)
Arsenic 3.07E-08 7.16E-08
Cadmium 1.24E-08 2.89E-08




Attachment 1, Table 9. RME Risk Estimates Adult Recreational User
Kelly Camp Mine, Republic, Washington

Adult (20 years+) Recreational User Risk Calculations (RME)

Carcinogenic Risk Non-Carcinogen Risk
Incremental Lifetime Cancer Risk (ILCR) Hazard Quotient (HQ)
ILCR = LADD * SF HQ= ADD
TDI or TC or RfDo

Inhalation of Soil Particles

Chemical ILCR (unitless) HQ (unitless)
Arsenic 9.24E-14 ---
Cadmium 1.56E-14 -
Total Risks Due to Soil Inhalation

1.08E-13 0.00E+00
Ingestion of Soil
Chemical ILCR (unitless) HQ (unitless)
Arsenic 2.78E-07 1.44E-03
Cadmium - 1.75E-04
Total Risks Due to Soil Ingestion

2.78E-07 1.62E-03
Dermal Contact with Soil
Chemical ILCR (unitless) HQ (unitless)
Arsenic 4.60E-08 2.39E-04
Cadmium - 2.89E-05
Total Risks Due to Dermal Contact with Soil

4.60E-08 2.68E-04

Total Multiple Pathway Risks
Carcinogenic
3.24E-07

Non-Carcinogenic
1.88E-03
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ANALYTICAL LABORATORY REPORTS

Fl NAL 0:\25696513 Kelly Camp Mine\4000 Deliverables\FINAL S| Report\Final SI Report 020708.doc



Case Narrative
Job 130782
August 28, 2007

URS Corporation

Analyses Performed: 200.7, 200.8, 245.1, 3500Cr and As Speciation on two
samples

ICPMS(200.8): A 4x dilution was utilized on both samples.

QC Highlights:

Blank recoveries were acceptable.
LCS recoveries were écceptable.
Duplicate RPDs were acceptable.
Spike recoveries were acceptable.
i gy

Kirby Gray

Technical Director

A HUBZone Company
One Government Guich ¢ P.O. Box 929 e Kellogg, Idaho 83837-0929 e (208) 784-1258, FAX: (208) 783-0891



SVL ANALYTICAL, INC.

REPORT OF ANALYTICAL RESULTS

One Government Gulch = PO Box 929 a Kellogg, Idaho  83837-0929 " Phone: (208)784-1258 . ax: (208)783-0891
Client: URS Corporation Job No: 130782
Report Date: 8/28/07
Sample ID: MW-1
Collected: 7/26/07 15:55 By: CM SVL Sample:592092(592094
Matrix: WATERS Received: /27/07
PHYSICAL PROPERTIES TOTAL DISSOLVED METALS (cont'd) TOTAL DISSOLVED
PH Chromium <0.006 <0.006
TDS, mg/L Cobalt <0.006 <0.006
TSS, mg/L Copper 0.211 0.099
Conductivity Gallium <0.020 <0.020
Iron 0.34 <0.06
NONMETALS (mg/L) TOTAL DISSOLVED Lanthanum 0.0079 0.0074
Alkalinity as CaCO03 Lead <0.0075 <0.0075
Bicarbonate Lithium <0.02 <0.02
Carbonate Magnesium 3.92 3.83
Hydroxide Manganese 0.0723 0.0607
Chloride Mercury <0.00020 <0.00020
Fluoride Molybdenum <0.008 <0.008
Nitrate-N Nickel <0.010 <0.010
Orthophosphate Phosphorus <0.05 <0.05
Sulfate Potassium 1.43 1.39
Scandium <0.0020 <0.0020
METALS (mg/L) TOTAL DISSOLVED Selenium <0.04 <0.04
Aluminum 0.12 <0.08 Silica
Antimony <0.020 <0.020 Silver <0.005 <0.005
Arsenic <0.0030 <0.0030 Sodium 2.89 2.84
Barium 0.0056 0.0043 Strontium 0.103 0.100
Beryllium <0.0020 <0.0020 Thallium <0.015 <0.015
Bismuth <0.06 <0.06 Tin <0.050 <0.050
Boron <0.040 <0.040 Titanium 0.006 <0.005
Cadmium <0.0020 <0.0020 Vanadium <0.0050 <0.0050
Calcium 26.5 26.0 Zinc 0.036 0.030
ADDITIONAL TESTS TOTAL DISSOLVED TOTAL DISSOLVED
As+3 Speciation mg/L <0.003 <0.003 As+5 Speciation mg/L <0.003 <0.003
Chromium+6 mg/L <0.01 <0.01
SCAN

This report has been checked and ig certified to be accurate.

Signed:

Date: QA%§457

AZ: AZ0O538 CA: CERT NO. 2080 CO: CERT NO. ID00019

ID: ID000T9 MT: CERT. 0027 Nv: CERT. ID19 WA: C1268

8/28/07 16:43



' SVL '‘ANALYTICAL, INC.

One Government Gulch = PO Box 929 n Kellogg, Idaho

83837-0929 .

REPORT OF ANALYTICAL RESULTS
Phone: (208)784-1258 =  Fax: (208)783-0891

Client: URS Corporation
Sample ID: MW-2

130782
8/28/07

Job No:
Report Date:

Collected: 7/26/07 16:15 By: CM SVL Sample:592093|592095
Matrix: WATERS Received: /27/07
PHYSICAL PROPERTIES TOTAL DISSOLVED METALS (cont'd) TOTAL DISSOLVED
pH Chromium <0.006 <0.006
DS, mg/L Cobalt <0.006 <0.006
TSS, mg/L Copper 0.131 0.082
Conductivity Gallium <0.020 <0.020
Iron 0.23 <0.06
NONMETALS (mg/L) TOTAL DISSOLVED Lanthanum 0.0081 0.0078
Alkalinity as CaCO3 Lead <0.0075 <0.0075
Bicarbonate Lithium <0.02 <0.02
Carbonate Magnesium 4.14 4.05
Hydroxide Manganese 0.117 0.115
Chloride Mercury <0.00020 <0.00020
Fluoride Molybdenum 0.008 0.008
Nitrate-N Nickel <0.010 <0.010
Orthophosphate Phosphorus <0.05 <0.05
Sulfate Potassium 1.39 1.35
Scandium <0.0020 <0.0020
METALS (mg/L) TOTAL DISSOLVED Selenium <0.04 <0.04
Aluminum <0.08 <0.08 Silica
Antimony <0.020 <0.020 Silver <0.005 <0.005
Arsenic <0.0030 <0.0030 Sodium 2.98 2.95
Barium 0.0049 0.0044 Strontium 0.110 0.109
Beryllium <0.0020 <0.0020 Thallium <0.015 <0.015
Bismuth <0.06 <0.06 Tin <0.050 <0.050
Boron <0.040 <0.040 Titanium <0.005 <0.005
Cadmium <0.0020 <0.0020 Vanadium <0.0050 <0.0050
Calcium 27.9 27.4 zZinc 0.032 0.029
ADDITIONAL TESTS TOTAL DISSOLVED TOTAL DISSOLVED
As+3 Speciation mg/L <0.003 <0.003 As+5 Speciation mg/L <0.003 <0.003
Chromium+6 mg/L <0.01 <0.01
SCAN

This report has been checked and is certified to be accurate.

Signed:

Date: 5/%/0 7

8/28/07 16:43

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 'ID: ID0O0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268



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

Client :URS Corporation SVL JOB No: 130782
Analysis
Analyte Method |Matrix| Units Prep Blank True——LCS—Found LCS %R Date
Silver 200.7 |WATER |mg/L <0.005 0.050 0.053 106.0 8/19/07
Aluminum 200.7 |WATER |mg/L <0.08 1.00 1.04 104.0 8/19/07
Arsenic 200.8 |WATER |mg/L <0.0030 0.0250 0.0273 109.2 8/16/07
Boron 200.7 |WATER |mg/L <0.040 1.00 1.05 105.0 8/19/07
Barium 200.7 |WATER |mg/L <0.0020 1.00 1.03 103.0 8/19/07
Beryllium 200.7 |WATER |mg/L <0.0020 1.00 1.03 103.0 8/19/07
Bismuth 200.7 |WATER |mg/L <0.06 1.00 0.97 97.0 8/19/07
Calcium 200.7 |WATER |mg/L <0.040 20.0 20.5 102.5 8/19/07
Cadmium 200.7 |WATER |mg/L <0.0020 1.00 0.997 99.7 8/19/07
Cobalt 200.7 |WATER |mg/L <0.006 1.00 0.958 95.8 8/19/07
Chromium 200.7 |WATER |mg/L <0.006 1.00 1.04 104.0 8/19/07
Copper 200.7 |WATER |mg/L <0.010 1.00 1.02 102.0 8/19/07
Iron 200.7 |WATER |mg/L <0.06 10.0 10.2 102.0 8/19/07
Gallium 200.7 |WATER |mg/L <0.020 1.00 1.08 108.0 8/19/07
Potassium 200.7 |WATER |mg/L <0.50 20.0 21.1 105.5 8/19/07
Lanthanum 200.7 |WATER |mg/L <0.0050 1.00 1.04 104.0 8/19/07
Lithium 200.7 |WATER |mg/L <0.02 1.00 1.08 108.0 8/19/07
Magnesium 200.7 |WATER |mg/L <0.06 20.0 19.9 99.5 8/19/07
Manganese 200.7 |WATER |mg/L <0.0040 1.00 1.01 101.0 8/19/07
Molybdenum 200.7 |WATER |mg/L <0.008 1.00 1.01 101.0 8/19/07
Sodium 200.7 |WATER |mg/L <0.50 19.0 20.4 107.4 8/19/07
Nickel 200.7 |WATER |mg/L <0.010 1.00 0.987 98.7 8/19/07
Phosphorus 200.7 |WATER |mg/L <0.05 1.00 1.00 100.0 8/19/07
Lead 200.7 |WATER |mg/L <0.0075 1.00 1.01 101.0 8/19/07
Antimony 200.7 |WATER |mg/L <0.020 1.00 0.991 99.1 8/19/07
Scandium 200.7 |WATER |mg/L <0.0020 0.500 0.500 100.0 8/19/07
Selenium 200.7 |WATER |mg/L <0.04 1.00 1.10 110.0 8/19/07
Tin 200.7 |WATER |mg/L <0.050 1.00 0.993 99.3 8/19/07
Strontium 200.7 |WATER |mg/L <0.0050 1.00 1.05 105.0 8/19/07
Titanium 200.7 |WATER |mg/L <0.005 1.00 1.02 102.0 8/19/07
Thallium 200.7 |WATER |mg/L <0.015 1.00 1.02 102.0 8/19/07
Vanadium 200.7 |WATER |mg/L <0.0050 1.00 1.03 103.0 8/19/07
Zinc 200.7 |WATER |mg/L <0.010 1.00 1.01 101.0 8/19/07
Mercury 245.1 |WATER |mg/L <0.00020 0.00500 0.00489 97.8 8/08/07
Chromium+6 3500Cr |WATER |mg/L <0.010 0.293 0.290 99.0 7/27/07
As+3 Speciation |APDC WATER |mg/L <0.003 0.025 0.027 108.0 8/14/07
LEGEND:
LCS = Laboratory Control Sample LCS %R = LCS Percent Recovery N/A = Not Applicable

8/28/07 16:37



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

Client :URS Corporation SVL JOB No: 130782
C SAMPLE ID Duplicate or MSD Matrix Spike ———Analysis
Test Method Mtx{_%nits Result Found RPD% Result SPK ADD $R Date

Ag 200.7 W 4 mg/L <0.005 <0.005 UDL 0.053 0.0500 106.0( 8/19/07
Ag 200.7 W 2 mg/L <0.005 <0.005 UDL 0.052 0.0500 104.0| 8/19/07
Al 200.7 W 1 mg/L 0.12 0.12 0.0 1.20 1.00 108.0( 8/19/07
Al 200.7 W 2 mg/L <0.08 <0.08 UDL 1.04 1.00 104.0| 8/19/07
As 200.8 W 1 mg/L <0.0030 <0.0030 UDL 0.0282 0.0250 112.8| 8/16/07
As 200.8 W 2 mg/L <0.0030 <0.0030 UDL 0.0264 0.0250 105.6| 8/16/07
B 200.7 W 1 mg/L <0.040 <0.040 UDL 1.07 1.00 107.0 8/19/07
B 200.7 W 2 mg/L <0.040 <0.040 UDL 1.07 1.00 107.0| 8/19/07
Ba 200.7 W 1 mg/L 0.0056 0.0053 5.5 1.02 1.00 101.4| 8/19/07
Ba 200.7 W 2 mg/L 0.0043 0.0043 0.0 1.03 1.00 102.6| 8/19/07
Be 200.7 W 1 mg/L <0.0020 <0.0020 UDL 1.04 1.00 104.0| 8/19/07
Be 200.7 W 2 mg/L <0.0020 <0.0020 UDL 1.03 1.00 103.0| 8/19/07
Bi 200.7 W 1 mg/L <0.06 <0.06 UDL 0.97 1.00 97.0| 8/19/07
Bi 200.7 W 2 mg/L <0.06 <0.06 UDL 0.92 1.00 92.0| 8/19/07
Ca 200.7 W 1 mg/L 26.5 25.9 2.3 46.1 20.0 98.0| 8/19/07
Ca 200.7 W 2 mg/L 26.0 26.0 0.0 46.1 20.0 100.5}| 8/19/07
ca 200.7 W 1 mg/L <0.0020 <0.0020 UDL 0.980 1.00 98.0} 8/19/07
cd 200.7 W 2 mg/L <0.0020 <0.0020 UDL 0.994 1.00 99.4| 8/19/07
Co 200.7 W 1 mg/L <0.006 <0.006 UDL 0.961 1.00 96.1| 8/19/07
Co 200.7 W 2 mg/L <0.006 <0.006 UDL 0.949 1.00 94.9 8/19/07
Cr 200.7 W 1 mg/L <0.006 <0.006 UDL 1.03 1.00 103.0 8/19/07
Cr 200.7 W 2 mg/L <0.006 <0.006 UDL 1.03 1.00 103.0| 8/19/07
Cu 200.7 W 1 mg/L 0.211 0.207 1.9 1.22 1.00 100.9| 8/19/07
Cu 200.7 W 2 mg/L 0.099 0.101 2.0 1.09 1.00 99.1| 8/19/07
Fe 200.7 W 1 mg/L 0.34 0.34 0.0 10.5 10.0 101.6| 8/19/07
Fe 200.7 W 2 mg/L <0.06 <0.06 UDL 10.2 10.0 102.0| 8/19/07
Ga 200.7 W 1 mg/L <0.020 <0.020 UDL 1.08 1.00 108.0{ 8/19/07
Ga 200.7 W 2 mg/L <0.020 <0.020 UDL 1.07 1.00 107.0| 8/19/07
K 200.7 W 1 mg/L 1.43 1.41 1.4 22.4 20.0 104.9| 8/19/07
K 200.7 W 2 mg/L 1.39 1.38 0.7 22.5 20.0 105.6| 8/19/07
La 200.7 W 1 mg/L 0.0079 0.0077 2.6 1.03 1.00 102.2( 8/19/07
La 200.7 W 2 mg/L 0.0074 0.0076 2.7 1.03 1.00 102.3| 8/19/07
Li 200.7 W 1 mg/L <0.02 <0.02 UDL 1.09 1.00 109.0| 8/19/07
Li 200.7 W 2 mg/L <0.02 <0.02 UDL 1.08 1.00 108.0| 8/19/07
Mg 200.7 W 1 mg/L 3.92 3.87 1.3 23.7 20.0 98.9] 8/19/07
Mg 200.7 W 2 mg/L 3.83 3.80 0.8 23.8 20.0 99.9| 8/19/07
Mn 200.7 W 1 mg/L 0.0723 0.0718 0.7 1.08 1.00 100.8{ 8/19/07
Mn 200.7 W 2 mg/L 0.0607 0.0599 1.3 1.07 1.00 100.9| 8/19/07
Mo 200.7 W 1 mg/L <0.008 <0.008 UDL 1.01 1.00 101.0( 8/19/07
Mo 200.7 W 2 mg/L <0.008 <0.008 UDL 1.00 1.00 100.0( 8/19/07
Na 200.7 W 1 mg/L 2.89 2.83 2.1 23.1 19.0 106.4| 8/19/07
Na 200.7 W 2 mg/L 2.84 2.82 0.7 23.2 19.0 107.2{ 8/19/07
Ni 200.7 W 1 mg/L <0.010 <0.010 UDL 0.991 1.00 99.1| 8/19/07
Ni 200.7 W 2 mg/L <0.010 <0.010 UDL 1.02 1.00 102.0| 8/19/07
P 200.7 W 1 mg/L <0.05 <0.05 UDL 1.04 1.00 104.0| 8/19/07
P 200.7 W 2 mg/L <0.05 <0.05 UDL 1.04 1.00 104.0| 8/19/07
Pb 200.7 W 1 mg/L <0.0075 <0.0075 UDL 1.01 1.00 101.0| 8/19/07
Pb 200.7 W 2 mg/L <0.0075 <0.0075 UDL 1.01 1.00 101.0(.8/19/07

LEGEND:

RPD% = (|SAM - DUP[/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.
RPD% = (|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
QC Tlimits for MS recoveries apply only if the spike is at least 1/4 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 limit.
QC Sample 1: SVL SAM No.: 592092 Client Sample ID: MW-1 T

QC Sample 2: SVL SAM No.: 592094 Client Sample ID: MW-1 D
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SV. 'ANALYTICAL, INC. Quality Control Report
‘ Part II Duplicate and Spike Analysis

Client :URS Corporation SVL JOB No: 130782
C SAMPLE ID Duplicate or MSD Matrix Spike ———Analysis
Test Method Mtx| Units Result Found RPD% Result SPK ADD 3R Date

Sb 200.7 W 4 mg/L <0.020 <0.020 UDL 1.01 1.00 101.0( 8/19/07
Sb 200.7 W 2 mg/L <0.020 <0.020 UDL 0.916 1.00 91.6| 8/19/07
Sc 200.7 W 1 mg/L <0.0020 <0.0020 UDL 0.499 0.500 99.8| 8/19/07
Sc 200.7 W 2 mg/L <0.0020 <0.0020 UDL 0.497 0.500 99.4| 8/19/07
Se 200.7 W 1 mg/L <0.04 <0.04 UDL 1.07 1.00 107.0| 8/19/07
Se 200.7 W 2 mg/L <0.04 <0.04 UDL 1.13 1.00 113.0| 8/19/07
Sn 200.7 W 1 mg/L <0.050 <0.050 UDL 0.978 1.00 97.8} 8/19/07
Sn 200.7 W 2 mg/L <0.050 <0.050 UDL 0.972 1.00 97.2| 8/19/07
Sr 200.7 W 1 mg/L 0.103 0.101 2.0 1.16 1.00 105.7] 8/19/07
Sr 200.7 W 2 mg/L 0.100 0.100 0.0 1.15 1.00 105.01 8/19/07
Ti 200.7 W 1 mg/L 0.006 0.006 0.0 1.01 1.00 100.4| 8/19/07
Ti 200.7 W 2 mg/L <0.005 <0.005 UDL 1.00 1.00 100.0| 8/19/07
T1 200.7 W 1 mg/L <0.015 <0.015 UDL 1.02 1.00 102.0| 8/19/07
Tl 200.7 W 2 mg/L <0.015 <0.015 UDL 1.02 1.00 102.01 8/19/07
v 200.7 W 1 mg/L <0.0050 <0.0050 UDL 1.02 1.00 102.0( 8/19/07
v 200.7 W 2 mg/L <0.0050 <0.0050 UDL 1.02 1.00 102.0| 8/19/07
Zn 200.7 W 1 mg/L 0.036 0.035 2.8 1.02 1.00 98.41 8/19/07
Zn 200.7 W 2 mg/L 0.030 0.031 3.3 1.04 1.00 101.0| 8/19/07
Hg 245.1 W 1 ng/L <0.00020 <0.00020 UDL 0.00104 0.0010 104.0| 8/08/07
Hg 245.1 W 2 mg/L <0.00020 <0.00020 UDL 0.00111 0.0010 111.0| 8/08/07
Cr+6 3500Cr W 1 mg/L <0.01 <0.010 UDL 0.100 0.100 100.0| 7/27/07
Cr+6 3500Cr W 2 mg/L <0.01 <0.010 UDL 0.100 0.100 100.0| 7/27/07
As+3 APDC W 1 mg/L <0.003 <0.003 UDL 0.031 0.0250 124.0f 8/14/07
As+3 APDC W 2 mg/L <0.003 <0.003 UDL 0.029 0.0250 116.0| 8/14/07
As+5 DIFF W 1 mg/L <0.003 <0.003 UDL N/A N/A N/A | 8/14/07
AS+5 DIFF W 2 mg/L <0.003 <0.003 UDL N/A N/A N/A | 8/14/07

LEGEND:

RPD% = (|SAM - DUPI/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.
RPD% = (|SPK - MSD[/((SPK + MSD)/2) * 100) M 1in 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 1imits for MS recoveries apply only if the spike is at least 1/4 the concentration of the analyte in the sample.

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.: 592092 Client Sample ID: MW-1 T

QC Sample 2: SVL SAM No.: 592094 Client Sample ID: MW-1 D
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Case Narrative
Job 131005
August 28, 2007

URS Corporation

Analyses Performed: 6010B, 7010 and 7471A on 16 samples, and As
Speciation and Cr Speciation on three samples

ICP (6010B): Four samples (S31, S32, S33 and S34) required a 10x dilution for
cobalt and copper due to the concentration of the analyte.

GFAA (7010): Samples S31 and SB-1 required a 5x dilution and sample S-36
required a 20x dilution due to the concentration of the analyte.

QC Highlights:

Blank recoveries were acceptable.
LCS recoveries were acceptable.
Duplicate RPDs were acceptable.

Spike recoveries were acceptable except for copper and manganese for which
the accuracy of the spike recoveries was reduced as the analyte concentration in
the sample was disproportionate to the spike level; except for zinc for which the
spike recovery was below laboratory acceptance limits (LCS recovery was
acceptable); and except for arsenic +3 for which the spike recovery was above
laboratory acceptance limits (LCS recovery was acceptable).

-

AT \
e
e

Larry A. Drew
Deputy Technical Director

A HUBZone Company
One Government Gulch ¢ PO. Box 929 e Kellogg, Idaho 83837-0929 e (208) 784-1258, FAX: (208) 783-0891



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

CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594796
CLIENT SAMPLE ID: S-31
Sample Collected: % Solids: 86.2%
Sample Receipt =: 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver 27.4 mg/kg 6010B 8/21/07

Arsenic 2.8 ng/kg 6010B 8/21/07

Arsenic 3.9 T mg/kg 5 7010 8/14/07

As+3 Speciation <0.300 mg/kg APDC 8/21/07

As+5 Speciation 3.91 mg/kg DIFF 8/21/07

Barium 49 .1 mg/kg 6010B 8/21/07

Cadmium 2.05 mg/kg 6010B 8/21/07

Cobalt 9.9 mg/kg 10 6010B 8/22/07

Chromium 12.7 ng/kg 6010B 8/21/07

Chromium+3 12.7 mg/kg calc. 8/21/07

Chromium+6 <0.050 mg/kg ASA #9 8/24/07

Copper 11600 mg/kg 10 6010B 8/22/07

Mercury <0.033 mg/kg 74717 8/15/07

Manganese 850 mg/kg 6010B 8/21/07

Lead 17.90 mg/kg 60108 8/21/07

Selenium 8 ng/kg 6010B 8/21/07

Zinc 103 :y mng/kg 6010B 8/21/07

Tests:URS KELLY SOIL|As SPECIATION SOILS|Cr SPECIATION SOILS]|

‘ . 2
Reviewed By: W,{_Aﬂ Date o/&? /07
VAV -0/
8/27/07 12:51
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO00TS ID: IDOOOT9 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC.
One Government Gulch " P.0. Box 929 n

Kellogg, Idaho

83837-0929 = Phone: (208)784-1258

Certificate: ID ID0O0019
= Fax: (208)783-0891

CLTIENT : URS Corporation
PROJECT:

CLIENT SAMPLE ID: S-32
Sample Collected:

SVL JOB: 131005
SAMPLE: 594797

% Solids: 91.3%

Sample Receipt : 8/10/07 Matrix: SOIL

Date of Report : 8/27/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver 14.8 mg/kg 6010B 8/21/07
Arsenic 7.3 mg/kg 6010B 8/21/07
Barium 88.5 ng/kg 6010B 8/21/07
Cadmium 1.64 mg/kg 6010B 8/21/07
Cobalt 10.2 mg/kg 10 6010B 8/22/07
Chromium 21.4 ng/kg 6010B 8/21/07
Copper 4110 ng/kg 10 6010B 8/22/07
Mercury <0.033 mg/kg 74714 8/15/07
Manganese 1100 mg/kg 6010B 8/21/07
Lead 82.4 mg/kg 6010B 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 106 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|

Reviewed By:

AZ: A70538 CA: CERT NO. 2080 CO: CERT NO. ID0O0019

Mz, bate_®/27(7

8/27/07 12:51
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SVL ANALYTICAL, INC.

Certificate: ID ID00019

One Government Gulch = P.0. Box 929 n Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 w Fax: (208)783-0891
CLIENT : URS Corporation SVL JOB: 131005
PROJECT : SAMPLE: 594798
CLIENT SAMPLE ID: S-33
Sample Collected: ‘ % Solids: 93.2%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis

Determination Result Units Dilution Method Analyzed
Silver 26.6 mg/kg 6010B 8/21/07
Arsenic 14.2 mg/kg 6010B 8/21/07
Barium 82.3 ng/kg 6010B 8/21/07
Cadmium 4 .35 mg/kg 6010B 8/21/07
Cobalt 34.0 mg/kg 10 6010B 8/22/07
Chromium 13.0 mg/kg 6010B 8/21/07
Copper 4940 mg/kg 10 6010B 8/22/07
Mercury <0.033 mg/kg 7471A 8/15/07
Manganese 2760 mg/kg 6010B 8/21/07
Lead 448 mg/kg 6010B 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 213 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|

Reviewed By:

NSle i pate_®/21/ o7

AZ: A70538 CA: CERT NO. 2080

8/27/07 12:51
CO: CERT NO. IDO001S 1ID: ID00019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Guich . P.0. Box 929 Kellogg, Idaho  83837-0929 = Phone: (208)784-1258 & Fax: (208)783-0891
CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594799

CLIENT SAMPLE ID: S-34

Sample Collected: % Solids: 94.4%

Sample Receipt : 8/10/07 Matrix: SOIL

Date of Report 8/27/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver 3.93 mg/kg 6010B 8/21/07
Arsenic 4.8 mg/kg 6010B 8/21/07
Barium 138 mg/kg 6010B 8/21/07
Cadmium 1.52 mg/kg 6010B 8/21/07
Cobalt 8.5 mng/kg 10 6010B 8/22/07
Chromium 18.0 mg/kg 60108 8/21/07
Copper 389 mg/kg 10 6010B 8/22/07
Mercury <0.033 mg/kg 7471A 8/15/07
Manganese 807 mg/kg 6010B 8/21/07
Lead 127 mg/kg 6010B 8/21/07
Selenium <4 mng/kg 6010B 8/21/07
Zinc 133 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|

Reviewed By: U&c_«i— Date ®/217/o7

8/27/07 12:51
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch " P.0. Box 929 N Kellogg, Idaho  83837-0929 N Phone: (208)784-1258 & Fax: (208)783-0891
CLIENT : URS Corporation SVL JOB: 131005
PROJECT : SAMPLE: 594800

CLIENT SAMPLE ID: S-35

Sample Collected: % Solids: 88.3%

Sample Receipt : 8/10/07 Matrix: SOIL

Date of Report : 8/27/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver <0.50 mg/kg 6010B 8/21/07
Arsenic 3.0 mg/kg 6010B 8/21/07
Barium 151 mg/kg 6010B 8/21/07
Cadmium 1.34 mg/kg 6010B 8/21/07
Cobalt 7.47 mg/kg 60108 8/22/07
Chromium 46.7 mg/kg 6010B 8/21/07
Copper 57.8 mg/kg 6010B 8/22/07
Mercury <0.033 mg/kg T471A 8/15/07
Manganese 755 mg/kg 6010B 8/21/07
Lead 34.60 mg/kg 6010B 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 95.1 ng/kg 6010B 8/21/07

Tests:URS KELLY SOIL

Reviewed By: /US/CL—V— Date %[(27 /-:7

" 8/27/07 12:51
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 ID: IDO00T9 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch n P.0. Box 929 . Kellogg, Idaho  83837-0929 " Phone: (208)784-1258 w  Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594801
CLIENT SAMPLE ID: S-36
Sample Collected: % Solids: 83.3%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/21/07

Arsenic 12.2 mg/kg 6010B 8/21/07

Arsenic 18.0 I mg/kg 20 7010 8/14/07

As+3 Speciation <0.300 mg/kg APDC 8/21/07

As+5 Speciation 18.0J mg/kg DIFF 8/21/07

Barium 85.3 mg/kg 6010B 8/21/07

Cadmium 1.59 mg/kg 6010B 8/21/07

Cobalt 8.00 mg/kg 6010B 8/22/07

Chromium 47.5 ng/kg 6010B 8/21/07

Chromium+3 47.5 mg/kg calc. 8/21/07

Chromium+6 <0.050 mg/kg ASA #9 8/24/07

Copper 81.6 mg/kg 6010B 8/22/07

Mercury <0.033 mg/kg T4T71A 8/15/07

Manganese 339 mg/kg 6010B 8/21/07

Lead 10.90 mg/kg 6010B 8/21/07

Selenium <4 mg/kg 6010B 8/21/07

Zinc 72.8 mg/kg 6010B 8/21/07

Tests:URS KELLY SOILIAS SPECIATION SOILS[Cr SPECIATION SOILS|

Reviewed By: A/Q(J,‘,L Date_B/2-7 [=7

- 8/27/07 12:51
AZ: AZO538 CA: CERT NO. 2080 CO: CERT NO. ID0O0019 1ID: IDOO019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch . P.0. Box 929 . Kellogg, Idaho  83837-0929 M Phone: (208)784-1258 & Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594802
CLIENT SAMPLE ID: SB-1

Sample Collected % Solids: 93.3%

Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver <0.50 mg/kg 60108 8/21/07
Arsenic <2.5 mg/kg 6010B 8/21/07
Arsenic 3.12 7 mg/kg 5 7010 8/14/07
As+3 Speciation <0.300 mg/kg APDC 8/21/07
As+5 Speciation 3.127T mg/kg DIFF 8/21/07
Barium 194 mg/kg 6010B 8/21/07
Cadmium 0.69 ng/kg 6010B 8/21/07
Cobalt 4.63 mg/kg 6010B 8/22/07
Chromium 19.3 mg/kg 6010B 8/21/07
Chromium+3 19.3 mg/kg calc. 8/21/07
Chromium+6 <0.050 mg/kg ASA #9 8/24/07
Copper 10.7 mg/kg 60108 8/22/07
Mercury <0.033 mg/kg 7471A 8/15/07
Manganese 500 mg/kg 6010B 8/21/07
Lead 7.19 mg/kg 6010B 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 51.0 mg/kg 60108 8/21/07

Tests:URS KELLY SOIL|As SPECIATION SOILSICr SPECIATION SOILS]

Reviewed By: AT o Date_$(27(=7
o 8/27/07 12:51
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 ID: IDO00T9 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC.

Certificate: ID IDO0019

One Government Gulch . P.0. Box 929 M Kellogg, Idaho  83837-0929 M Phone: (208)784-1258 w  Fax: (208)783-0891
CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594803
CLIENT SAMPLE ID: SB-2
Sample Collected: % Solids: 94.8%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver <0.50 mg/kg 6010B 8/21/07
Arsenic <2.5 mg/kg 6010B 8/21/07
Barium 179 mg/kg 6010B 8/21/07
Cadmium 0.80 mg/kg 6010B 8/21/07
Cobalt 5.00 mg/kg 6010B 8/22/07
Chromium 22.0 mg/kg 6010B 8/21/07
Copper 11.3 mg/kg 6010B 8/22/07
Mercury <0.033 mg/kg 7471A 8/15/07
Manganese 552 mg/kg 6010B 8/21/07
Lead 8.41 mg/kg 6010B 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 43.7 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|

Reviewed By: ASsCo Date B/27 [o‘]

) 8/27/07 12:51
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0O019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID000T9
One Government Guich M P.0. Box 929 N Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 w  Fax: (208)783-0891
CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594804

CLIENT SAMPLE ID: SB-3

Sample Collected: % Solids: 93.2%

Sample Receipt : 8/10/07 Matrix: SOIL

Date of Report : 8/27/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver <0.50 mg/kg 6010B 8/21/07
Arsenic <2.5 mg/kg 6010B 8/21/07
Barium 174 mg/kg 6010B 8/21/07
Cadmium 0.71 mg/kg 6010B 8/21/07
Cobalt 4.49 ng/kg 6010B 8/22/07
Chromium 16.8 mg/kg 6010B 8/21/07
Copper 11.1 mg/kg 6010B 8/22/07
Mercury <0.033 mg/kg 74714 8/15/07
Manganese 538 mg/kg 60108 8/21/07
Lead 7.17 mg/kg 6010B 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 41.4 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL

Reviewed By: ATl Date g£,/22/=7

’ 8/27/07 12:51
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDOOO19 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch u P.0. Box 929 . Kellogg, Idaho  83837-0929 » Phone: (208)784-1258 w Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594805
CLTENT SAMPLE ID: SB-4
Sample Collected: % Solids: 95.1%
Sample Receipt =: 8/10/07 Matrix: SOIL
Date of Report =: 8/27/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/21/07

Arsenic <2.5 mg/kg 6010B 8/21/07

Barium 177 ng/kg 6010B 8/21/07

Cadmium 0.75 mg/kg 6010B 8/21/07

Cobalt 4.91 mg/kg 6010B 8/22/07

Chromium 19.3 mg/kg 6010B 8/21/07

Copper 11.6 mg/kg 6010B 8/22/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 573 mg/kg 6010B 8/21/07

Lead 7.86 mg/kg 6010B 8/21/07

Selenium <4 mg/kg 6010B 8/21/07

Zinc 49 .4 ng/kg 60108 8/21/07

Tests:URS KELLY SOIL|

Reviewed By: /\&m Date ﬁgz/JZoj
8/27/07 12:52

AZ: AZ0538 CA: CERT NO. 2080 (CO0: CERT NO. ID0O0019 1ID: IDO0019 MT: CERT. 0027 NvV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID IDO0019
One Government Gulch . P.0. Box 929 . Kellogg, Idaho  83837-0929 = Phone: (208)784-1258 = Fax: (208)783-0891
CLIENT : URS Corporation SVL JOB: 131005
PROJECT : SAMPLE: 594806

CLIENT SAMPLE ID: SB-5

Sample Collected: % Solids: 95.5%

Sample Receipt =: 8/10/07 Matrix: SOIL

Date of Report : 8/27/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver <0.50 mg/kg 6010B 8/21/07
Arsenic <2.5 mg/kg 6010B 8/21/07
Barium 180 mg/kg 6010B 8/21/07
Cadmium 0.94 mg/kg 6010B 8/21/07
Cobalt 5.91 mg/kg 6010B 8/22/07
Chromium 26.4 mg/kg 6010B 8/21/07
Copper 80.9 mg/kg 6010B 8/22/07
Mercury <0.033 mg/kg 7471A 8/15/07
Manganese 518 mg/kg 6010B 8/21/07
Lead 9.27 mg/kg 6010B 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 54.3 ng/kg 6010B 8/21/07

Tests:URS KELLY SOIL

Reviewed By: Ajg%zbvg Date @/27/=1

o 8/27/07 12:52
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch " P.0. Box 929 n Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 w Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594807
CLIENT SAMPLE ID: SB-6
Sample Collected: % Solids: 94.7%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/21/07

Arsenic 3.5 ng/kg 6010B 8/21/07

Barium 205 mg/kg 6010B 8/21/07

Cadmium 1.09 mg/kg 6010B 8/21/07

Cobalt 6.83 ng/kg 6010B 8/22/07

Chromium 29.9 mg/kg 6010R 8/21/07

Copper 17.5 mg/kg 6010B 8/22/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 630 ng/kg 6010B 8/21/07

Lead 8.85 mg/kg 6010B 8/21/07

Selenium <4 mg/kg 6010B 8/21/07

Zinc 59.0 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|

Reviewed By: ,(waé'),,_‘-_ Date ﬁg/{z/ozéo?
7/07 12:52

AZ: A7Z0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch . P.0. Box 929 » Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 w Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594808
CLIENT SAMPLE ID: SB-7
Sample Collected: % Solids: 95.8%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/22/07

Arsenic <2.5 mg/kg 6010B 8/22/07

Barium 181 mg/kg 6010B 8/22/07

Cadmium 0.72 mg/kg 6010B 8/22/07

Cobalt 5.01 mg/kg 6010B 8/22/07

Chromium 19.0 mg/kg 6010B 8/22/07

Copper 11.8 mg/kg 6010B 8/22/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 584 mg/kg 6010B 8/22/07

Lead 7.27 mg/kg 6010B 8/22/07

Selenium <4 mg/kg 6010B 8/22/07

Zinc 49.5 ng/kg 6010B 8/22/07

Tests:URS KELLY SOIL

Reviewed By: Aé/éw Date '8(&7/6 ]

8/27/07 12:52
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF 1



SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch & P.0. Box 929 a  Kellogg, Idaho 83837-0929 =  Phone: (208)784-1258 a Fax: (208)783-089]

CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594809
CLIENT SAMPLE ID: SB-8
Sample Collected: % Solids: 93.4%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/22/07

Arsenic <2.5 mg/kg 6010B 8/22/07

Barium 226 mg/kg 6010B 8/22/07

Cadmium 0.83 mg/kg 6010B 8/22/07

Cobalt 4.73 mg/kg 6010B 8/22/07

Chromium 17.3 mg/kg 6010B 8/22/07

Copper 12.6 ng/kg 6010B 8/22/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 686 mg/kg 6010B 8/22/07

Lead 7.96 mg/kg 6010B 8/22/07

Selenium <4 mg/kg 6010B 8/22/07

Zinc 54.2 mg/kg 6010B 8/22/07

Tests:URS KELLY SOIL

Reviewed By: 1St Date 8(21 [°7
- 8/27/07 12:52
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID0O00T9 ID: IDO0O19 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL 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 : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594810

CLIENT SAMPLE ID: SB-9

Sample Collected: % Solids: 93.8%

Sample Receipt : 8/10/07 Matrix: SOIL

Date of Report : 8/27/07 As Received Basgis
Determination Result Units Dilution Method Analyzed
Silver <0.50 ng/kg 6010B 8/22/07
Arsenic <2.5 mg/kg 6010B 8/22/07
Barium 253 mg/kg 6010B 8/22/07
Cadmium 0.86 mg/kg 6010B 8/22/07
Cobalt 5.19 mg/kg 6010B 8/22/07
Chromium 17.3 ng/kg 6010B 8/22/07
Copper 12.1 mg/kg 6010B 8/22/07
Mercury <0.033 mg/kg 7471A 8/15/07
Manganese 768 mg/kg 60108 8/22/07
Lead 6.92 mg/kg 6010B 8/22/07
Selenium <4 mg/kg 6010B 8/22/07
Zinc 65.0 mg/kg 6010B 8/22/07

Tests:URS KELLY SOIL

Reviewed By: Aesy o, Date $/27/=1

8/27/07 12:52
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID0O0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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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

CLIENT : URS Corporation SVL JOB: 131005
PROJECT: SAMPLE: 594811
CLIENT SAMPLE ID: SB-10
Sample Collected: % Solids: 95.0%
Sample Receipt =: 8/10/07 Matrix: SOIL
Date of Report : 8/27/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/22/07

Arsenic <2.5 mg/kg 6010B 8/22/07

Barium 162 mg/kg 6010B 8/22/07

Cadmium 0.71 mg/kg 6010B 8/22/07

Cobalt 4.50 mng/kg 6010B 8/22/07

Chromium 13.9 mg/kg 6010B 8/22/07

Copper 13.2 mg/kg 6010B 8/22/07

Mercury 0.040 mg/kg 74717 8/15/07

Manganese 526 mg/kg 6010B 8/22/07

Lead 8.46 mg/kg 6010B 8/22/07

Selenium <4 mg/kg 6010B 8/22/07

Zinc 48 .1 mg/kg 6010B 8/22/07

Tests:URS KELLY SOIL

Reviewed By: W Date 8(2—2/07
8/27/07 12:52
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 1ID: IDOOOT9 MT: CERT. 0027 NV: CERT. ID19 WA: C1268




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

Client :URS Corporation SVL JOB No: 131005
Analysis
Analyte Method [Matrix| Units Prep Blank True—LCS—Found LCS %R Date
Silver 6010B |SOIL mg/kg <0.50 5.00 5.01 100.2 v 8/21/07
Arsenic 6010B [SOIL mg/kg <2.5 100 93.9 93.9v| 8/21/07
Barium 6010B |SOIL mg/kg <0.20 100 98.8 98.8v| 8/21/07
Cadmium 6010B |SOIL mg/kg <0.20 100 96.1 96.1v| 8/21/07
Cobalt 6010B |SOIL mg/kg <0.60 100 94.9 94.9v| 8/22/07
Chromium 6010B |SOIL mg/kg <0.60 100 98.5 98.5+«| 8/21/07
Copper 6010B |[SOIL |mg/kg <1.0 100 101 101.0. 8/22/07
Manganese 6010B |SOIL mg/kg <0.40 100 94.7 94.7 v 8/21/07
Lead 6010B |SOIL mg/kg <0.75 100 94.2 94.2v| 8/21/07
Selenium 6010B |SOIL mg/kg <4 100 88 88.0v| 8/21/07
Zinc 6010B |SOIL mg/kg <1.0 100 96.9 96.9v| 8/21/07
Arsenic 7010 SOIL mg/kg <0.300 2.50 2.57 102.8 8/14/07
Mercury 7471A |SOIL mg/kg <0.033 0.834 0.835 100.1v] 8/15/07
As+3 Speciation |APDC SOIL |mg/kg <0.300 2.50 2.71 108.4 , 8/21/07
Chromium+6 ASA #9|S0OIL mg/kg <0.01 0.293 0.300 102.4 v 8/24/07
LEGEND:
LCS = Laboratory Control Sample LCS %R = LCS Percent Recovery N/A = Not Applicable

PAGE_/ OF __=-
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SVL ANALYTICAL, INC. Quality Control Report
Part II Duplicate and Spike Analysis

Client :URS Corporation SVL JOB No: 131005
C SAMPLE ID Duplicate or MSD Matrix Spike —————Analysis

Test Method Mtx{—gnits Result Found RPD% Result SPK ADD %R Date
Ag 6010B S { mg/kg 27.4 30.3 M| 27.8 22.9 5.00 8/21/07
As 6010B S 1 mg/kg 2.8 102 M 2.3 99.7 100 8/21/07
Ba 6010B S 1 mg/kg 49 .1 177 M| 12.6 156 100 8/21/07
Cd 6010B S 1 mg/kg 2.05 98.6 M 0.5 98.1 100 8/21/07
Co 6010B S 1 mg/kg 9.9 105 M 1.9 107 100 8/22/07
Cr 6010B S 1 mg/kg 12.7 111 M 0.9 112 100 8/21/07
Cu 6010B S 1 mg/kg 11600 10900 M| 14.9]| 9390 100 8/22/07
Mn 6010B S 1 mg/kg 850 838 M| 12.0 945 100 8/21/07
Pb 6010B S 1 mg/kg 17.90 116 M 0.0 116 100 8/21/07
Se 6010B S 1 mg/kg 8 99 M 2.0 97 100 )| 8/21/07
Zn 6010B S 1 mg/kg 103 178 M 2.3 174 100 . 1 8/21/707
Zn 6010B S 1 mg/kg 103 N/A N/A 187 100 = 4  8/21/07
As 7010 8 1 mg/kg 3.91 5.88 M 7.0 5.48 2.50 8/14/07
Hg 7471A S 1 mg/kg <0.033 0.172 M| 13.6 0.197 0.167 8/15/07
As+3 APDC S 1 mg/kg <0.300 3.26 M| 11.6 3.66 2.50 8/21/07
Cr+6 ASA #9 S 1 mg/kg <0.05 <0.05 UDL 0.510 0.500 8/24/07

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

SPIKE ADD column,{"A™= Post D1gest Sp1ke ) %R = Percent Recovery N/A = Not Analyzed; R > 4S = Result more than 4X the Spike Added
QC 1imits for MS ﬁEESCE}1es apply only if the spike is at least 1/4 the concentration of the analyte in the sample.

Control 1imits for the RPD apply only if the concentration of the analyte in the samp]e is at least five times the reporting limit.
QC Sample 1: SVL SAM No.: 594796 Client Sample IDy S-31 .
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SVL ANALYT

2887838891

Addemdum o Orgural CoCs (pee Albacihesl Oigunets)

@8/@9/'28@7 11:44%

. . FOREVLUSEOMY . -
T oy R S sl TsigoBE -
AHALYTICA. CHAIN OF CUSTODY RECORD " ‘3 ]G@S
SVL Analytledl, Ine. » One Govemment Guish » KeSopg, ID B3B37 o (208)784-1258 » FAX: (208) 7830801 S S STl a )
TEMP onRecelpl: - i
Report 1o Conmpany: UR—Q . Lavvice Sent To: Table 1. - Matrix Type
Cunlacl:c‘&e wshane N\‘\‘u, L@—"—’ Contact: 1 = Sucfpee Walcx, 2 = Ground Wabee
Address;_\A\ SW Colmnloa, SE + |Soo Addrss: 3= SoilfSedimene, 4 =Rinsate, = Oil
- Kovdlaw ol OR. G120 : 6= Waste, 7= Ot
PhoneNumber:__$2% 222, 3200 . Phoos Nummber: -
FAX Numbec: FAX Numbec: Project Nome:
Emal: Cvishna - Wheelet@URSeoRconA rox: Sampler's Sigastare: l ﬂ
=N : :
- .
: . v . Analyses Required Comments
Indicate State of sample origination: Wk~ USACE? Dves [0 :f& g I : . : ) * Metzl . LWt .
- R l I
- _ SaplkeID Collection Mise. Preservative(s) Q ﬂj‘ U » Lo Aﬁ As Ba 4 Co C
: H T Hieol [ i
Please take care fo distinguish between: | : : | o f.f g | ' ; ' Cu Mn PL Se Zwn
1and I Z i A I - ; =
2 and z 2 [ N A ; é'
5 and S =le : ! I "s : i =
@ and 0 A I - R R N
Tharnksl : i slz Blgit & T ) v\q" | g
R HEE 'méétngl" |2
S1Ei%l5I8 S i Bk : | 5
b (Tmei O |S|E|SIE|E g-:g's% g Z<U, l . =
{Rs - , L1 XX TR Need S fepmas
RS ~\2Z 0(///- YK ' > \oo{ ‘2/?‘4-/0'-{—
3 { d 1 { ¢ i
RS - 13 0% L ! P . |
1 RS - 1% TR y A _. (o Bustuees daue )
g - 1S ! PR o e 1| | —_ 0
18—k ) % K L Vleale contmet
1S -\ 7Y 4 ;l. A : )L\( g CLC“S'ELQL«_\A)MQW__
1S - (¢ / DAY : i ! WLy cam usi-
5 : ! <
S -1 ' U ‘ Mot floes Jetm
10 1 :
' S - 80 . ] ! i R b & AN ) i i
R —— . g O U O LY G <1 Sy B W
Rf"&lquhw b).: Deics Jime: iRn:dmI byt v LT3 Tine
’ Yellow: CUSTOMER COPY

Ookpese  [Jstare{30ays)

* Sample Reject: Oretvm
\ C. M-f 5/4 /07'

White: LAB COPY
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2887838891

o)
g . L FRREVLUGEOMY:
© T ) Page. of __ . WL#GB# L
N CHAIN OF CUSTODY RECORD T &@ ‘3\ ooS
2 SVL Analyiloal, Inc. e One Govemment Gikch » KeSogg, ID B3847 o (208} 764-1258 o FAX: (208) 783-0801 IO
o : TEMP onRecelpl: .~V L
Report 10 Campeauys U@' g Loveice Sent To: Table L — Matrix Type
cae:Cu@sa e, U\)\/\.LL LO,“—-— Comtact: 1= Sucface Watcr, 2 = Groumd Watee
Address; WA\ SW Co \u-wdaw\. o ¥ |SoO Addresar 3= SoilSedimenz, 4 =Riogaie, $=0il
. Korftaw ol OR, G120 | 6= Wasle, 7 =0lbex
PhoneNumber:__ S22 3 222. 3200  Phoos Numbes: -
FAX Numbes: FAX Rumbec: Project Name: £ gﬂ Qdf M! 2&@ ,
Emat: Chrishua - Whee le@R@UVRE AR COM  ros: Sampler's Signature:
- N
o) >
4 . Analyses Required Commenis
Indicaie State of sample origination: - W ﬁr‘ USACE? [Jves %o ;’ ’ t I I * Wetane \.\g&: .
1 i i :
- , ..y A
g Sample ID . Collection Mise. Preservative(s) Q 3 L R - } i A’ﬁ As Ba e C‘Y—
. : | P I
% Please take care to distinguish between: B ; I _ol T T | ! l Cu M PLb Se Zw
S 1and 1 5 e | 8iE e * ! ?
5 o B RS ;
5 and § <%l . l _.3 , ' = V\
g and O Ere'El % 2| =, §f I }& /(I/(/q/
Thanks] i Bla '-E 3|8 & Do _;‘f \ . : £
S HER R e N
ElgiE|tlge Ll g : -
par i Tme: S |5 |S|5IE é.g;g‘if & z¢0! I &
1S —2) ; ‘ X ¥ | ﬂ _Need datn ?'Cr\Dn/’m
2
S -22 Y 2 \0‘4‘ 9/?"“'/0?
3 M 4 L
S-23 Yoy( ' f / . .
1S -2 D] 1 ([0 buStness daus)
; : ~
1S - a8 ] o Ax] 1] I °
1S 26 Y 1 i Lo leate contmet
,& 1S - 21 G 4 - AV L Clkistia W heelos |
B . . I T
Y S-2¢ P < R PO L Y can uet
S i . N
=} ] é - 929 P . XXX : e flis form
~ - 30 ' i P N ! :
(o) N— H x 1
\v] Retioquished by: Deze: . Tima: Rnxnni [ » Doty _ Tie . \.
g . Fﬂhth@?n_—'\_ — -— Durie; Time: iRn:cimi B Qm%_ 17&?&&\01?:_&_36
g + Sample Reject: Retym ] oispose {Isware (30 bays) White; LAB COPY Yellow: CUSTOMER COPY SVL.COC 995
®
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AHAWTIC AL

CHAIN OF CUSTODY RECORD

Page _ of

SVL Analylical, ine. ¢ One Govamment Gisch o Kefogg, (D B3BA7 e (208) 7841258 & FAX: (208)753-0891

Report to Compriry: U@'S . tnvuice Sent Tos Table L. — Matrix Type
Cnn‘lncl:C\&@“'h L \)\)\/\M. LL“—— Cugrtact: 1= Suclare Welce, 2 = Groumd Wabee
address: M\ SW Colaunloa, S ¥ |SDO Addcess: 3= SoilSedsmen, 4 =Riosate, 5= 04l
. :(W‘HM 2R, 1> | 6= Wasie, 7 =0lbex »
PhoneNuwmbe:__ S22 2272. 3200 _ Phoae Number: -
FAX Number: FAX Numbec Project Name:
Ema: Cvishuwa - Wheele@R@uUrSetRcMmA ros: Saagler's Slgaature: l “
N
. WA - . I Analyses Required _ . _Comments
Indicaie State of sample origination: - USACE? DYsBﬁo \?& ! ! P ] } . * W e.-\'ﬂ-ﬁ—- \\Q-E .
. : | o )
~__ __S__xmpléID Collection Mise. \ P:ese.r\'aﬁvegg IS %\ ! g g b } i A'ﬁ AS Ba CA Co Cy
Ploase take care to distingaish berween: ! T l ’ -O-I ; ‘5' S i : i 3 I CM NMw PL Se. Zwm
o~ i Il i
iand I 3 g - 3|5% z z | 2
2 and Z 2 | N DAl C l g
@ and O Ele'gl |z ! S_‘ffgq_,i [ -
Thanks! ! §§'§§§§ a«ﬁg“’;‘ll, £
"B|E.8l8|E S| et 9 o l 2
EILE[Elgis g Bl Skl | 5
o jTme: G |SIE|5iE|E Bik 218 <0' | . |2
" 18-3) - YL X ' ' S _Need datn et
F1S-3 ‘ (/5{(; ol ;L(SL ' > \m—{ ‘3/?4-/0'4-
3 : I
S .33 ; R@ 7/ j N ! : / .
. - . ‘ 5 o ] M
r S-34 {’_&/ ‘ YL | _ (lo Bustuegs O(a..a/s.)
e ' v ann 1 | e
s S.«a" . P \A : Con
& [ .
R % N ; Clikistiie Whealoes |
e - - : : L Canm Ust—
< : : — : Aus Jetz |
Aellogaished by: Do Tim=: ;Rnxim!h_\-: Rk - Darks Tiox - N
F?‘hqum»—db)_‘."'_ - Daie: 1ime; ..—F—&gﬁ—ity: « ‘mm%_‘v' '-Dmr.—glm_—w—_l_‘f)o

4 Sample Reject:

N
C

[ Dispose {lstare {30 Daysh

Clehedderr

« .

White: LAB COPY

&/1/r7-

Yellow: CUSTOMER COPY

c)
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Addendum 4o Or\ﬁLM@ COCs ( pee A Hmclacel &rﬂ-&k&ﬂ(—&—)

T Pags__ of _
CHAIN OF CUSTODY RECORD
SVL Analylical, Inc. ¢ One Government Guich s Kefogp, 1D B3B37 » (208)784-1258 o FAX: (20B)753-0881
Repart to Companys U@S Lnsuice Sent To: Table L. - Matrix Type
caua:CURutr e w\&u LP,K—— Contact: 3 = Sucfave Water, 2 = Ground Weber
address: AW\ SW Colamnlora, 5 ¥ |SPO Address: 3= SoiliSedmens, 4=Riasac, §=0il
. Kovklaw ol OR. G130 | 6= Wasic, 7 =Cibe ‘
PhoeNumber:__ $2% 222, 3200  Phoos Number: ’ -
FAX Numbec: FAX Number: Project Name:
Email: Chvishwa, - Wheele@@urs et cond rox: Sampler's Sigastore % i {
— -
-
’ ' o A . Analzses Required _ Camments
Indicate State of sample origination: - W A~ USACE? Oves (Mo iy ! r P | * N-ry we b .
. & T BT
Sample ID Collection Misc, Preservative(s) Q :J: L A . ! i A- As Ba C"—\ Co C
) ! : P
Piease take care to distingulsh betweenz g - I : i 9 ; s § E i ! : | C«U\ Mwn Pb Se. Zn
o~ ] i
1 and I P : ; S5 5 ! : 3
2 and Z 2 i N B ' g
5 and S - 'E 1 I 3 ; H =
g and O Ela's B N K i l by g
SIS Sigi 2l 1! BFASN O |E
Thesic! COBEE(R Rl | EHSETYY |k
I o | x 2 % ‘IE = < 2 v! i ' : 'E‘
215185188 19 Bl PR | g
pae (Tme; 5 |S|E|SiE|E i 2 ‘éiz<‘-’| 1 &
‘| Se-2 o e ML _ loq ‘8/‘)4-/0'-{- '
1T¢6-3 T 1]
a é-@_ o ' s?(&/ |~ . \L% . ; L(O EUS( Negs o[q.‘ ’4 \
| S8e-sT _ AN D2 Xy | §
|l SB-b DS A | Pleale okt
SB-1 LA ¥ ! Clriste. Whoolos -
gg — ¢ / y XS,( : \-P Y CM weot—
5B- 9 A1 . XX, : Mo flis feta
S8 o | P P )QX P 5
Aetinguished by! Do Tlne: Raaecrai by
Refmquistodbys _1\ - Dee: Time: iRuc‘rm{by: "’&wﬂﬂ_‘ -—Q-UD—LO,W —————L—"Qnﬂ&

88/939/2087 11:44

3 pispose [ stare {30 Days)

COshestr f/f/a;#

White; LAB COPY

Yellow: CUSTOMER COPY

SVL-COC 995
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A‘dd%&\uM <o v "&\"M el \'ﬁ'w X TTAH, s -dv v—-\/\)

- S  FORBYLUSE OMY:
L ’ Page__ of N wuea# N
CHAIN OF CUSTODY RECORD . ' , 5] O
SVL Asialylica), Inc. ¢ One Government Gisch » Ketopg, ID 83837 o (208) 7841258 ¢ FAX: (208).783-0891 T o w_‘_‘l_@e% N
Repart to Compauys \)@S toveice Sent Tot Table L. — Matrix Type
Cantacl; Ch@\‘h w4 “)\/\J.L LOJL- Cotact: 1 = Surface Walce, 2 = Groumd Waber
address: WL SW Colannlora, S ¥ |SPD Addsess: 3= SoilSedimen:, 4 =Rlosatz, S=Oil
. Korflawed SR, G130 6= Wasté, 7 =Olber
PineNmobe:__ S23 222, F2 00  Phsos Numbers » . -
FAX Rumber: FAX Number: Project Name: £ gJ % %&2 Jggg
E-mail: C.‘w'ﬁf]ua.'- Q\A&L{'&fbg@b’ﬁtﬁ*?cm PO#: 5 S ler's Sigrature:
=
=)
' . ] A . Aualzses Reguired . _Comments
Indicate State of sample origination: - WA~ USACE? DYsB’Qo s ] t P * Medz \\S‘E .
. Y : : ' :
- __§_amp1éID . Collection Mise, Preservative(s) 3 ﬂ: ! It - ] ; A—a AS Bead CA Cp C
. H H i . 1 :
Please take care to distingaish between: ! . i 2] g‘_ , § 5 i | | Cu Mn P Se. ZWn
—~ s |
iand 1 3 . - ol ™ g ! : -
2 and z 3 | A '3) P &
5 and s ol " 1 I —-a \ 1 %
@ and O Ele's B | ~fw 3 I £
Z1S §i.i3' 5 T el I g
Thasks! . ! Bla 2lsls g L] IANAY : g
, 2123 [5)E 2 ‘.mggt N i ;
S |58l 5186 i@ BB 1 & =
pae (Tmei OIS |EISIE |8 %3‘;2 g z<;0! } f . -
;__ Mw" : .(/0(,/. . ' | ﬁ Neec\, AA"('K. e Devie
Mw -2 : | - . > \m{ 9/?4—/01- '
s T § i
) 0 i B ) ' GD buStvees daw )
; al | | . N S (S
3 — Pz | : '
5 - 6 L L ! : Yleate contmet
# . AT L . | i S Clikistie. Whoelos - |
L pd ' . QS , L Yo can uot
! . . s . Me& ’mts
* i . — | i eL&nh

Relnquistod by Deic: Time: . ikemm: ™
+ Sample Reject: DR&C [ pispose [ Istore {30 Davs) White: LAB COPY Yellow: CUSTOMER COPY SVL-COC 9/05
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. . ¢
- ) ) I ’ w
‘- s - .
%1;

o o ORIGINAL Coc R i~
% CHAIN OF CUSTODY RECORD ki , M‘TZ- 121005
SVL-Analyiical, tne. & One Gowemment Gulzh o Kellogg, |D 83837 (208) 7B4-1258 o FAX: {208) 783-D991 f
. C B eee

TEMP 61 Receipt:

Report to Company UQS {-QY?’ Jovoice Sent Ta: UKS -S,ao‘k’.'an.e_ l Fable 1. — Matrix Type
contect:__ C vl ting, Whesle cmst:___Dave. Ered 1 =Surfhce Weier, 2= Geoand Warer
addess T S Colunghie, S H132w Address: 3= SofiSediment, 4=Riasate, § = Oi]
PO('M O qizci £=Waste, 7= Other,
Phonetumber:__ SEP - ZEZ ~ Tl Phene Nember:_ Saf 35} 2.8 UYTS
FAX Number: FAX Number Q7R wirs Projectamei__ e lly  dovmpo Mive
E-mail: mra}.‘n«_whe&fu‘@urswno Crom  POE: : -
Al Sampler's Sig ~ %‘
o _ e
Indicate State of sample originatlon: __|&'4 ~ USACE? 'I’:]_Ysgm — ---i-~ rﬂa—llfﬁ?‘i?f‘lﬂ_@d! SR — . _(:.‘g:_nm';_:i_iﬁ'i
o Sampleld JCallegtion ' Mise. | ___ Peesenativefs) /‘,i | :Qg: f
Please take cave to distingnish belween: ] n I ‘IL :! B T 6
1and I i i =i E' fogs .
2 and z : I | 8] &
Sand s ! ~ 15 . | §i < 4\‘_» &
% and o : EE?ZEE 4% |FS g
Thanks! : CElE|Els BlE] 213 T = &
RIEH LR S i
: 2l3|%|slg|g:iS|B,. & .l =
oo Pt R R R 5
7/26o7 1€ §5 |1 X x| %[ x 7
ofeT|14Hen IS 111X KX K| X ' |
226/ |95 Tea | S 2 | X XX|se 1% ] ‘ -
7;1940;150'{!@ Sidixl Ixlsels 1N T
Nesrisoteals |11 % AR ! A ' T
etfetisiz s |LIX; x| K % Wﬁo_r— T T
12667 151eien |S |1 X K| X | % /&_ X~ ]
_ z6/e71523a|5 | 11 X ! K Xst | X AN T
lizgoisezemlS 1 X e A xix 7Ry _
Trkaptissonts i1l T il pesel T | ) ]
(At Mgfzfz;:ﬂ E} D e 1Y .; I L FrT GWT ;zo B
ol e T P "“’*« A% iz foT G5,

SVL-CoC o5

>f5z4m/ Mlirgar 72797 O7/S” Jans Glecrnn. bermtils, ML s oy
’ QﬂmMG GI/’/ I'u: Y @i/’m '7/!7« /7 P T
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ORV\GINAL Cec
CHAIN OF CUSTCDY RECORD

SVYL Analytice?, Inz. » One Govesumen! Gulch ¢ Kelagg, ID B3837 e {20B) 784-1258 » FAX: {2038) 783-0891

l’n_wrl o!‘l—

I'c

TEMP =01 Recelpt:

21005

—

e

Report to Compény.*l UKS Inveice Seat Tos LS - Seokaae. Tahle L — Matrix Type
Contset:_ Cin PTS'IT‘M wkbdw Contart: Dove Eax < 1 =Surface Water, 2= Graund Water
Atdress:_ 1] S coafumbio St #6c7 Address: ) 3= Scil!Sediment, 4= Rinsate, $=0il
' fortlanad O 37ze) . 6=Waste, 7=Ccher
" PhoneNumber STZ« 222 ~ T2 e — 3 ns I . S o 1 33 '
FAX Mismber: FAX Wanber:___ G- YU Prejoct Name: k&{‘u Ciamp  Mina
E-mail: C’.h"m{‘kﬂ—wm{“@ UISCOVP s covt. PO Szepler's Signatore: -
T e AvalysosRequired =~ o Comments
[udicate Sfate of sample origination: Ié!’_A'_ USACE? [Rlves %o g! ' ¥ i i
. . { i-.l . .
Sample ID Callecti i P "aljv; 5 : ﬁ 0] _E *1
sampled . olesion | M | Preserva vels). 29 £l A
Please take care to distinguish between: _l[ : l , -y i~ N .
1and 1 P13 ! : E 3 ! a E /
2 ang z i | i ! ; I:E - f% : g
5and s : (. . g ¥ g . <
2 and 0 ! Eég ’E i S ig £I%ﬁ§§ 2
- il RELE |
SlEfsleigie! i1SIE]E Fe 0 6 900 %
Dae | S|S|S|5ERB|F 25 RN E RN £
] '{/zé{j; isssto|djto| 6§ |12 IR el [eix i _ -
Mw-2. 1 peplisisienlbiio)s |1 1|2 | XK se x| x [s<ix o
3 . H ;
; ; —
ls_- . . T i o T o o
5 » i' | I ]
7 ; S
a ‘ -
le E——
‘0 : ’ e . Gl g ;
AN T = T A AT S R Ak g P 990 PR
Mcin 20 ﬁ PG 2bpey [ P rT e

-

Deewm Dospose [store 30 pays)

ﬂce/ /5?/4% 7-270

v, o7¥S”

ie: LAB OOPY *  VellowSefISTOMER COPY

a' Zfarlo7

¥ SVIL-COC o5
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_ OR\G\NA\ Coc_
CHAIN OF CUSTODY RECORD

SYL Analytices, fac. » One Govemmeni Gulch » Kefogp, (D B3837 = (20B) 784-1258 & FAX: (208} 783-0891

Pu.gﬁ__i_ of _:_3_

Report to Comy

ugs

Contact:
Address;

Phone Number:
FAX Numbes;

Chwfus (Ibecler

Yl St Cofsmbra S #soo

Portond ©K Q7200

SD3 - 12 —=1200

. E-mail:

e L ASTNA -t hezder @ orscont §

Inveice Seat To:

Clomtact:

U £y — S.de {Cane,.

Dave &nos

Address:

Phosie Number:
FAX Numbee:

Y2c A A_(W“m

Soetmc A

L) POY:

FOR SVLTSE GNEY-
- s\n_ JOB#

b Z.D@
{ o J et

ﬂziaue on Recelp
Table 5. — Matrlx Type !
I = Suzfooe Weter, 2 = Ground Waler

3 = SnjlfSedionenl, 4 « Rinsate, $=0it

§="Waste, 7 =Onher,

Yroject Name:

ICU(&{ Ganp  Mine.
Snmpier'sSlgnn-fum (‘ /L' V"} / Chf-gﬂo.&{{

Tudicate State of sample axigination: ‘WJA USACE? v ﬁu?- O Ié\mlvsesRqull‘ed D - e
. _ Sampleld §  Collection Misc, | _ . Preservative(s) _ jg
Please iake care w distinguish between:
} i 3 r ﬁ ;
5 g;d S ey ; i : §
@ and O 5 é E 3 g 5 :2 E’
Thanks! 2lg g 3 E g i — E
i i’:‘: 2| szl lsial® X 3 .
pee | mme | 315 |215(E12(81212|8[5 5
;_ Rs -i efargel—|3 | 1] X | X ]
| RS-iZ T/rikreta4 13 11| & X
" gs- Aeror il 2| 4| X X _
‘| RS /4 V/z2f570750|0 3 |t | x s .
| S-1s et 24 | K X -
S-t zibotar |31 X X _
| s-17 T EITI LS £, B
F' T YrysabBEF |31 1| % % -
"l S-13__ T8 13| X vl |1 -
= ey 082671 2[1 | K| | Z VNI
A o, CJ5. Mool 'f_:?fzwff:glﬂ‘lf‘:g 2T, — "“)/_%007 iz > -
* Semp) " gM@_ 1 Dispose DMZ@@? _g :Lag_cow Yellaw: CUSTOMER COFY 7 . osmgﬂ,g
e Tolor 0125 GAY oo 420y 0424

eo @ K9SVLby TS Ueg 7otz @ 1030
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O

:‘-'rlfL ST AL

SVL Analylicss, Inc. » One 6

CHAIN OF CUSTODY RECORD

Riag I NAkL coC

Y Guich « Ketionp, 1D B3B37- ¢ (20B) 7B4-1258 » FAX: (208) 783-0031

Page__g__ of __3__

TEMP‘OH"?M .

Report (o Cowy URS Tovolee Sent Tos___ | JES — S:ﬂomm.l— Tahle I. — Matrlc Type
conuet;,__{ 11520 Cafumabin, & Ei500 T ¥ = Surface Water, 2 = Crownd Watac
adtess:. Peortlond 0. 97201 Address: 3= SoilSedimenn, 4 = Rizsuz, § =Oil
&ﬂb'ﬁ@ !,dlu,&(&"‘ 6 = Waste, ¥ = Uther,
Phone Wumber: 5’03 ~202 7200 Phone Number: .
FAX Nuwhor: ~ FAX Numher: Project Natoe: Eﬁ”% Coompe Mg,
E-aeif; oLl & Cu{Ph oo POR: Saxples’s Sig L i e '
L
Analyses Required Commeats
Indjcate State of sample origination: USACE? [tes [lno J R [ Trmrmmm o
. Sample ID _Collection. | Mise. ' _Preservativefs) | ] t&S
Please take cave io distinguish behveen: ——[ =
% ang I :: “ ‘g 7
and Z° 1 3 i
5 and S = ".'E' Eé %
8 and 0 EIE|8l 1.2 L g’é z
Thasks! £leidls AL ’-"g’ i g
. 1 é EIE S a :é 3 2
31E15|Rig|SiSISIB| e s
Dale Time g = 2 < E % % = 2 g &‘ H é
t S-2% Yernpesl |21 11K Xl
|s-22 Taefet OR36~ 2 [ K A K]
s-23 ezt e § 2L (% < o1 L _ e
|S-24 Telfor eBh &3 L | K S
" 18-25 7/2yfc10R30I~ |3 | [ X _ e
| $-26 I Y e FAL < |
'1S-27 Yz fortenlr=|2 | LI J 4 O I I _
ls-28 Uittt} 2 | X « ]
15-29 Iimafepeuist 131X X !
“1s-3o 721576020 |3 ([ ) o VAL g ]
; 7 Chas Mo PRI [T 0 P = R I"“/_I 272_._.._ _
[ [#]

.. - l"“' 7 &é?e ‘??;dtgleeehdby{ &3-7
U“é@ (T ospose Dsm](a‘! /07 oq25 }\;ﬂwﬁ?v Yellas:. CUSTOMER COPY 1- 3-07

—.Ses

P ‘i ZS—EVLCOC 99
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ORIGINAL Coc

CHAIN OF CUSTODY RECORD

SYL Anglyical, Inc. @ One Govemment Gulch » Kallogg, 1D 83837 « (208) 7841258 o FAX: (2083 7830891

Page_i of é

#f—zﬁ??

<>
FOR SV USE ONLY

sw_aoa# 3 [005 .
4,;:;994\& s

EMPmRE;;im

Repord to Companys OZS . Invoice Scut To: L3RS — Sfoba AL Table 1, ~ Malris Type
comact:_ Clshvne,  SFhheeler Contart: Ayt  Smos ¥ = Surfae Waler, 2 ~ Ground Waiee
Address__ 1l S Eafumbin ¢ 580 Address: 3 =SoilSediment, = Rislc, 5= 0il
lortond o€ 7201 - 6 ¥ase, 7= oer__(CIC
Phone Numbers___ S3 22 2 -7 Z20C Plians Busber:
FAX Number: FAX Number: Project Name: {Cﬂ-f!‘{ COLWl!ﬁ /{M
Emall:_CnZh R wittelo (@ wrxesdpl tam  ro Sespler's Sigatore: (“/\//‘2/ j./z_;[o’}
Analyses Requied | ' e . Commests
Indicate State of sample origiostion: USACE? [Ores (ho :
. SamplelD Collection Mise, | Preservative(s)
Please take cate to distinguish between: ! : ! s
1 and x ’:.: §§ ®
2 and Z ] ] g
5 ang s o *5‘ . : . e
¢ and O K= £
SlE| g = : &
B 5 Elg i35 & | <t 3 K]
) B AEEHEE :
Dae | 7ime |8 |3|SIS|E|E(B|2|2I8[N™ - £

1 5-3\ frapaprestt-] 3, 1| X IRENC NN — .

r S~32 U Bgol0- 1 31 LK ! ] -

Kl

1 S5-33 ferfer P32~ | {1X - %

| S-34 ety S| 31 1| X K e

[|S-35 T/ teasd |5 || 1X] X,

"l S-36 1/23/:;—:35‘5-!%3 yX & 1. e e -
C6il % %! Hre He
~16]11x] % an \ibmple

SST 16 |1 | | i« : &
N 21152 y
bz 5 30/ 7|

= -Sleq

1-3a0-07

SVL-OOC 978

F-3007 O30



Case Narrative
Job 131007
August 28, 2007

URS Corporation

Analyses Performed: 6010B, 7010 and 7471A on 17 samples, and As
Speciation and Cr Speciation on two samples

GFAA (7010): Sample S-21 required a 3x dilution and sample S-29 required a
4x dilution due to the concentration of the analyte.

QC Highlights:

Blank recoveries were acceptable.
LCS recoveries were acceptable.

Duplicate RPDs were acceptable except for manganese; the MS/MSD RPD
exceeded laboratory control limits (the MS recovery met acceptance limits).

Spike recoveries were acceptable except for arsenic +3 for which the spike
recovery was above laboratory acceptance limits (LCS recovery was
acceptable).

ey e~

Larry A. Drew
Deputy Technical Director

A HUBZone Company
One Government Gulch ¢ P.O. Box 929 ¢ Kellogg, idaho 83837-0929 e (208) 784-1258, FAX: (208) 783-0891



SVL ANALYTICAL,

One Government Gulch n

INC.
P.0. Box 929 =

Kellogg, Idaho

83837-0929 .

Phone: (208)784-1258 &

Certificate: ID ID00019
Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131007
PROJECT : SAMPLE: 594821
CLIENT SAMPLE ID: RS-11
Sample Collected: % Solids: 84.4%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 60108 8/20/07

Arsenic <2.5 mg/kg 60108 8/20/07

Barium 128 mg/kg 6010B 8/20/07

Cadmium 0.97 mg/kg 6010B 8/20/07

Cobalt 6.47 mg/kg 6010B 8/20/07

Chromium 17.2 mg/kg 6010B 8/20/07

Copper 117 mg/kg 6010B 8/20/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 321 mng/kg 6010B 8/20/07

Lead 8.26 mg/kg 6010B 8/20/07

Selenium <4 mg/kg 6010B 8/20/07

Zinc 36.1 mng/kg 6010R 8/20/07

Tests:URS KELLY SOIL

Reviewed By:

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO.

%{l Date g{Z@ZOZ

8/28/07 15:34

IDO0019 ID: IDO0019 MT: CERT. 0027 NvV: CERT. ID19 WA: C1268

PAGE 1 OF 1




SVL ANALYTICAL, INC.
One Government Gulch N P.0. Box 929 .

Kellogg, Idaho

83837-0929

Certificate: ID ID0O0G19
- Phone: (208)784-1258 a Fax: (208)783-0891

CLIENT : URS Corporation
PROJECT:

CLIENT SAMPLE ID: RS-12
Sample Collected:

SVL JOB: 131007
SAMPLE: 594822

% Solids: 79.7%

Sample Receipt : 8/10/07 Matrix: SOIL

Date of Report : 8/28/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver 1.53 mg/kg 6010B 8/20/07
Arsenic 2.7 mg/kg 6010B 8/20/07
Barium 87.4 mg/kg 6010B 8/20/07
Cadmiun 1.08 mg/kg 6010B 8/20/07
Cobalt 7.25 mg/kg 6010B 8/20/07
Chromium 11.1 mg/kg 6010B 8/20/07
Copper 711 mg/kg 6010B 8/20/07
Mercury <0.033 ng/kg 74714 8/15/07
Manganese 370 mg/kg 6010B 8/20/07
Lead 13.60 mg/kg 6010B 8/20/07
Selenium <4 mg/kg 6010B 8/20/07
Zinc 50.5 mg/kg 6010B 8/20/07

Tests:URS KELLY SOIL R

Reviewed By: . " Z Date 27&&7

8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 (CO: CERT NO. ID00019 1ID: IDD0019 MT: CERT. 0027 Nv: CERT. ID19 WA: C1268

PAGE 1 OF 1



SVL ANALYTICAL, INC.

Certificate:

ID ID00019

One Government Gulch N P.0. Box 929 - Kellogg, Idaho 83837-0929 . Phone: (208)784-1258 a Fax: (208)783-0891
CLIENT URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594824
CLIENT SAMPLE ID: RS-14
Sample Collected: % Solids: 90.4%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver <0.50 mg/kg 6010B 8/20/07
Arsenic <2.5 mg/kg 6010B 8/20/07
Barium 124 mg/kg 6010B 8/20/07
Cadmium 0.87 mg/kg 6010B 8/20/07
Cobalt 6.21 mg/kg 6010B 8/20/07
Chromium 19.0 mg/kg 6010B 8/20/07
Copper 42.6 mg/kg 6010B 8/20/07
Mercury <0.033 mg/kg 7471A 8/15/07
Manganese 284 mg/kg 6010B 8/20/07
Lead 6.70 mg/kg 6010B 8/20/07
Selenium <4 mg/kg 6010B 8/20/07
Zinc 35.0 mg/kg 6010B 8/20/07

Tests:URS KELLY SOIL|

Reviewed By: /%{: Date 280

i 8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID0O0O019 1ID: IDO00O19 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF 1



SVL ANALYTICAL, INC.

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

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594825
CLIENT SAMPLE ID: S-15
Sample Collected: % Solids: 90.7%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/20/07

Arsenic <2.5 mg/kg 6010B 8/20/07

Barium 159 mg/kg 6010B 8/20/07

Cadmium 1.03 mg/kg 6010B 8/20/07

Cobalt 5.96 mng/kg 6010B 8/20/07

Chromium 13.9 mg/kg 6010B 8/20/07

Copper 22.7 mng/kg 6010B 8/20/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 642 mg/kg 6010B 8/20/07

Lead 9.52 mg/kg 6010B 8/20/07

Selenium <4 ng/kg 6010B 8/20/07

Zinc 48.3 mg/kg 6010B 8/20/07
Tests:URS KELLY SOIL
Reviewed By: mf‘ Date 50

8/28/07 15:34

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: ID0OO019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF 1



SVL ANALYTICAL,

One Government Gulch .

INC.
P.0. Box 929 =

Certificate: ID IDO0019
Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 w Fax: (208)783-0891

CLIENT : URS Corpcration

SVL JOB: 131007

PROJECT : SAMPLE: 594826
CLIENT SAMPLE ID: S-16
Sample Collected: % Solids: 90.5%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/20/07

Arsenic 2.7 mg/kg 6010B 8/20/07

Barium 168 mg/kg 6010B 8/20/07

Cadmium 1.37 mg/kg 6010B 8/20/07

Cobalt 6.43 mg/kg 6010B 8/20/07

Chromium 17.1 mg/kg 6010B 8/20/07

Copper 36.3 mg/kg 6010B 8/20/07

Mercury <0.033 mg/kg 74T71A 8/15/07

Manganese 534 mng/kg 6010B 8/20/07

Lead 10.60 mg/kg 6010B 8/20/07

Selenium <4 mg/kg 60108 8/20/07

Zinc 59.2 mg/kg 6010B 8/20/07
Tests:URS KELLY SOIL
Reviewed By: ,)%g/ Date Qz)ggz

8/28/07 15:34

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF *



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

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594827
CLIENT SAMPLE ID: S-17

Sample Collected % Solids: 94.2%

Sample Receipt : 8/10/07 Matrix: SOIL

Date of Report : 8/28/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver 0.90 ng/kg 6010B 8/20/07
Arsenic 4.4 mg/kg 6010B 8/20/07
Barium 234 mg/kg 6010B 8/20/07
Cadmium 2.75 mg/kg 6010B 8/20/07
Cobalt 13.8 mg/kg 6010B 8/20/07
Chromium 11.1 mg/kg 6010B 8/20/07
Copper 240 mg/kg 6010B 8/20/07
Mercury 0.050 mg/kg 7471A 8/15/07
Manganese 1450 mg/kg 6010B 8/20/07
Lead 13.60 mg/kg 6010B 8/20/07
Selenium <4 mg/kg 6010B 8/20/07
zZinc 177 mg/kg 6010B 8/20/07

Tests:URS XKELLY SOIL|

!22252 ;
Reviewed By: 047/ # Date j%?%&ag
8/28/07 15:34

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO001S ID: IDO001S MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF *



SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch M P.0. Box 929 . Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 = Fax: (208)783-0831

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594828
CLIENT SAMPLE ID: S5-18
Sample Collected: % Solids: 91.2%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/20/07

Arsenic <2.5 ng/kg 6010B 8/20/07

Barium 146 mg/kg 6010B 8/20/07

Cadmium 1.22 mng/kg 6010B 8/20/07

Cobalt 7.85 mg/kg 6010B 8/20/07

Chromium 17.2 mg/kg 6010B 8/20/07

Copper 839 mg/kg 6010B 8/20/07

Mercury <0.033 mg/kg 74714 8/15/07

Manganese 673 mg/kg 6010B 8/20/07

Lead 17.10 mg/kg 6010B 8/20/07

Selenium <4 mg/kg 6010B 8/20/07

Zinc 64.7 mg/kg 6010B 8/20/07

Tests:URS KELLY SOIL

Reviewed By: /% Date é2ﬂ07

8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDOO019 MT: CERT. 0027 Nv: CERT. ID19 WA: C1268

PAGE 1 OF *



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

CLIENT : URS Corporation SVL JOB: 131007
PROJECT : SAMPLE: 594829
CLIENT SAMPLE ID: S5-19
Sample Collected: % Solids: 96.4%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report =: 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/20/07

Arsenic <2.5 mg/kg 6010B 8/20/07

Barium 231 mg/kg 6010B 8/20/07

Cadmium 1.14 mg/kg 6010B 8/20/07

Cobalt 7.45 ng/kg 60108 8/20/07

Chromium 23.5 mg/kg 6010B 8/20/07

Copper 105 mg/kg 60108 8/20/07

Mercury <0.033 mng/kg 7471A 8/15/07

Manganese 802 mg/kg 6010B 8/20/07

Lead 8.51 mg/kg 6010B 8/20/07

Selenium <4 mng/kg 6010B 8/20/07

Zinc 68.8 mg/kg 6010B 8/20/07

Tests:URS KELLY SOIL

Reviewed By: ,%/ Date %ﬁé‘7

0 8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF *



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

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594830
CLIENT SAMPLE ID: S$S-20
Sample Collected: % Solids: 96.9%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/20/07

Arsenic <2.5 ng/kg 6010B 8/20/07

Barium 201 mng/kg 6010B 8/20/07

Cadmium 1.54 mg/kg 6010B 8/20/07

Cobalt 9.81 mg/kg 6010B 8/20/07

Chromium 32.2 mg/kg 6010B 8/20/07

Copper 20.6 mg/kg 6010B 8/20/07

Mercury <0.033 mng/kg 7471A 8/15/07

Manganese 585 ng/kg 6010B 8/20/07

Lead 7.96 mg/kg 6010B 8/20/07

Selenium <4 mng/kg 6010B 8/20/07

Zinc 62.3 mg/kg 6010B 8/20/07

Tests:URS KELLY SOIL| -

Reviewed By: @[ Date 6/25/07

8/28/07 15:34
AZ: AZO538 CA: CERT NO. 2080 CO: CERT NO. ID0C0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF ¥



SVL ANALYTICAL, INC.
One Government Gulch " P.0. Box 929

Certificate: ID ID0O0019

M Kellogg, Idaho  83837-0929 n Phone: (208)784-1258 w»  Fax:

(208)783-0891

CLIENT : URS Corporation SVL JOB: 131007“T
PROJECT: SAMPLE: 594831
CLIENT SAMPLE ID: S-21
Sample Collected: % Solids: 97.7%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received BRasis

Determination Result Units Dilution Method Analyzed

Arsenic <2.5 mg/kg 6010B 8/21/07

Arsenic 3.34 mg/kg 3 7010 8/17/07

As+3 Speciation <0.300 mg/kg APDC 8/21/07

As+5 Speciation 3.34 mg/kg DIFF 8/21/07

Chromium 27.7 mg/kg 6010B 8/21/07

Chromium+3 27.7 mg/kg calc. 8/28/07

Chromium+6 <0.05 mg/kg 5 ASA #9 8/28/07

Tests:As SPECIATION SOILS|Cr

Reviewed By:

SPECIATION SOILS|

s vate_ghesss

8/28/07 15:12

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDOOOT9 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF 1



SVL ANALYTICAL, INC. Certificate: ID ID00O19
One Government Gulch " P.0. Box 929 n Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 a  Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594832
CLIENT SAMPLE ID: S-22
Sample Collected: % Solids: 92.3%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 ng/kg 6010B 8/21/07

Arsenic <2.5 mg/kg 6010B 8/21/07

Barium 136 mg/kg 6010B 8/21/07

Cadmium 1.37 mg/kg 6010B 8/21/07

Cobalt 6.84 mg/kg 6010B 8/21/07

Chromium 20.8 mg/kg 6010B 8/21/07

Copper 25.9 mg/kg 6010B 8/21/07

Mercury <0.033 mg/kg T471A 8/15/07

Manganese 779 ng/kg 6010B 8/21/07

Lead 26.40 mg/kg 6010B 8/21/07

Selenium <4 mg/kg 6010B 8/21/07

Zinc 111 mg/kg 60108 8/21/07

Tests:URS KELLY SOIL

Reviewed By: /‘%/‘ Date %Jé?

8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID0O0019 ID: ID0O0O019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF *



SVL ANALYTICAL, INC.

One Government Gulch . P.0. Box 929 n

Kellogg, Idaho

83837-0929  w  Phone: (208)784-1258

Certificate: ID ID00019
= Fax: (208)783-0891

CLIENT : URS Corporation
PROJECT:

CLIENT SAMPLE ID: S-23
Sample Collected:

SVL JOB: 131007
SAMPLE: 594833

% Solids: 95.4%

Sample Receipt : 8/10/07 Matrix: SOIL

Date of Report : 8/28/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver <0.50 mg/kg 6010B 8/21/07
Arsenic <2.5 mg/kg 6010B 8/21/07
Barium 134 mg/kg 6010B 8/21/07
Cadmium 1.34 mg/kg 6010B 8/21/07
Cobalt 6.80 mg/kg 6010B 8/21/07
Chromium 23.0 mg/kg 6010RB 8/21/07
Copper 15.7 mg/kg 6010B 8/21/07
Mercury <0.033 mg/kg 74714 8/15/07
Manganese 688 mg/kg 6010B 8/21/07
Lead 17.90 mg/kg 60108 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 88.6 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL]|

Reviewed By:

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO.

@" Date 5(29107

8/28/07 15:34
IDO00T9 ID: IDOOO19 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF %



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

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594834
CLIENT SAMPLE ID: S-24
Sample Collected: % Solids: 97.9%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/21/07

Arsenic 2.6 mg/kg 6010B 8/21/07

Barium 89.1 mng/kg 6010B 8/21/07

Cadmium 1.00 mng/kg 6010B 8/21/07

Cobalt 7.72 mng/kg 6010B 8/21/07

Chromium 28.9 mg/kg 6010B 8/21/07

Copper 16.0 mg/kg 6010B 8/21/07

Mercury <0.033 mg/kg T471A 8/15/07

Manganese 277 mg/kg 6010B 8/21/07

Lead 12.10 mg/kg 6010B 8/21/07

Selenium <4 mg/kg 6010B 8/21/07

Zinc 39.1 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|

Reviewed By: //% Date 545/97

8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID0O0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

pAGE 1 OF *



SVL ANALYTICAL,

INC.

Certificate: ID ID00019

PAGE 1 OF 1

One Government Gulich N P.0. Box 929 - Kellogg, Idaho  83837-0929 » Phone: (208)784-1258 aw Fax: (208)783-0891
CLIENT : URS Corporation SVL JOB: 131007
PROJECT : SAMPLE: 594835
CLIENT SAMPLE ID: S-25
Sample Collected: % Solids: 90.9%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver <0.50 mg/kg 6010B 8/21/07
Arsenic <2.5 mg/kg 6010B 8/21/07
Barium 195 mg/kg 6010B 8/21/07
Cadmium 1.79 mng/kg 6010B 8/21/07
Cobalt 6.89 mg/kg 6010B 8/21/07
Chromium 21.2 mg/kg 6010B 8/21/07
Copper 11.4 mg/kg 6010B 8/21/07
Mercury <0.033 mg/kg 7471A 8/15/07
Manganese 921 mg/kg 6010B 8/21/07
Lead 45.40 mg/kg 6010B 8/21/07
Selenium <4 mg/kg 6010B 8/21/07
Zinc 214 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL]|

Reviewed By: V%f Date 5/2'9/07

8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0O19 1ID: IDOO019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268



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

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594836
CLIENT SAMPLE ID: S-26
Sample Collected: % Solids: 91.6%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver 1.78 mg/kg 6010B 8/21/07

Arsenic <2.5 mg/ kg 6010B 8/21/07

Barium 152 g/ kg 6010B 8/21/07

Cadmium 1.73 mg/kg 6010B 8/21/07

Cobalt 7.64 mg/kg 6010B 8/21/07

Chromium 25.0 mg/kg 6010B 8/21/07

Copper 43.5 mg/kg 6010B 8/21/07

Mercury 0.043 mg/kg 7471A 8/15/07

Manganese 370 mg/kg 6010B 8/21/07

Lead 135 mg/kg 6010B 8/21/07

Selenium <4 mng/kg 6010B 8/21/07

Zinc 129 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL

Reviewed By: /%/ Date 345/57

8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 1ID: IDO0019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF 1



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

CLIENT : URS Corporation SVL JOB: 131007
PROJECT : SAMPLE: 594837
CLIENT SAMPLE ID: S-27
Sample Collected: % Solids: 91.2%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received BRasis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/21/07

Arsenic <2.5 mg/kg 6010B 8/21/07

Barium 128 mg/kg 6010B 8/21/07

Cadmium 1.02 mg/kg 6010B 8/21/07

Cobalt 6.85 mg/kg 6010B 8/21/07

Chromium 20.5 mg/kg 6010B 8/21/07

Copper 16.9 mg/kg 6010B 8/21/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 529 ng/kg 6010B 8/21/07

Lead 12.40 mg/kg 6010B 8/21/07

Selenium <4 mg/kg 6010B 8/21/07

Zinc 66.5 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|

Reviewed By: /%/\ Date %ﬁ7

8/28/07 15:34
AZ: A70538 CA: CERT NO. 2080 CO: CERT NO. ID0O019 1ID: IDO0OT9 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

PAGE 1 OF *



SVL ANALYTICAL, INC. Certificate: ID 1D00019
One Government Gulch " P.0. Box 929 . Kellogg, Idaho  83837-0929 » Phone: (208)784-1258 w  Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594838
CLIENT SAMPLE ID: S-28
Sample Collected: % Solids: 93.9%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver <0.50 mg/kg 6010B 8/21/07

Arsenic <2.5 mg/kg 6010B 8/21/07

Barium 148 ng/kg 6010B 8/21/07

Cadmium 1.01 mg/kg 6010B 8/21/07

Cobalt 8.88 mg/kg 6010B 8/21/07

Chromium 25.5 mg/kg 6010B 8/21/07

Copper 56.0 mg/kg 6010B 8/21/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 513 mg/kg 6010B 8/21/07

Lead 8.38 mg/kg 6010B 8/21/07

Selenium <4 mg/kg 6010B 8/21/07

Zinc 50.6 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|

Date ¢5é7

8/28/07 15:34
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 1ID: IDO0O1S MT: CERT. 0027 NV: CERT. ID19 WA: C1268

Reviewed By:

PAGE 1 OF



SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch . P.0. Box 929 . Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 a Fax: (208)783-0831

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594839
CLIENT SAMPLE ID: S-29
Sample Collected: % Solids: 92.6%
Sample Receipt =: 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver 0.61 mg/kg 6010B 8/21/07

Arsenic <2.5 mg/kg 60108 8/21/07

Arsenic 3.15 mg/kg 4 7010 8/17/07

As+3 Speciation <0.300 mg/kg APDC 8/21/07

As+5 Speciation 3.15 my/kg DIFF 8/21/07

Barium 176 mg/kg 6010B 8/21/07

Cadmium 0.93 mg/kg 6010B 8/21/07

Cobalt 7.26 mg/kg 6010B 8/21/07

Chromium 17.9 mg/kg 6010B 8/21/07

Chromium+3 17.9 ng/kg calc. 8/28/07

Chromium+6 <0.05 mg/kg 5 ASA #9 8/28/07

Copper 225 mg/kg 6010B 8/21/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 482 mg/kg 6010B 8/21/07

Lead 7.50 mg/kg 6010B 8/21/07

Selenium <4 ng/kg 6010B 8/21/07

zZinc 53.6 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL[AS SPECIATION SOILS|Cr SPECIATION SOILS|

Reviewed By:

Date 5é5é7

8/28/07 15:12
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDO0O01S ID: ID0O0O019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268
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SVL ANALYTICAL, INC. Certificate: ID ID00019
One Government Gulch M P.0. Box 929 N Kellogg, Idaho  83837-0929 . Phone: (208)784-1258 & Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131007
PROJECT: SAMPLE: 594839
CLIENT SAMPLE ID: S-29
Sample Collected: % Solids: 92.6%
Sample Receipt : 8/10/07 Matrix: SOIL
Date of Report : 8/28/07 As Received Basis

Determination Result Units Dilution Method Analyzed

Silver 0.61 mg/kg 6010B 8/21/07

Arsenic <2.5 mg/kg 6010B 8/21/07

Arsenic 3.15 mng/kg 4 7010 8/17/07

As+3 Speciation <0.300 mg/kg APDC 8/21/07

As+5 Speciation 3.15 mg/kg DIFF 8/21/07

Barium 176 mg/kg 6010B 8/21/07

Cadmium 0.93 mg/kg 6010B 8/21/07

Cobalt 7.26 mg/kg 6010B 8/21/07

Chromium 17.9 mg/kg 6010B 8/21/07

Chromium+3 17.9 mg/kg calc. 8/28/07

Chromium+6 0.02 mg/kg 5 ASA #9 8/28/07

Copper 225 mg/kg 6010B 8/21/07

Mercury <0.033 mg/kg 7471A 8/15/07

Manganese 482 mg/kg 6010B 8/21/07

Lead 7.50 mg/kg 6010B 8/21/07

Selenium <4 mg/kg 6010B 8/21/07

Zinc 53.6 mg/kg 6010B 8/21/07

Tests:URS KELLY SOIL|AS SPECIATION SOILSlCr SPECIATION SOILS|
)

Reviewed By: Date 5/29/0 7
! 8/28/07 15:06
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 ID: IDC0O019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268




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

Client :URS Corporation SVL JOB No: 131007
Analysis
Analyte Method [Matrix | Units Prep Blank True—LCS—7Found LCS %R Date
Silver 6010B |SOIL mg/kg <0.50 5.00 4.96 99.2 8/20/07
Arsenic 6010B [SOIL mg/kg <2.5 100 90.3 90.3 8/20/07
Barium 6010B |SOIL mg/kg <0.20 100 94.7 94.7 8/20/07
Cadmium 6010B |SOIL mg/kg <0.20 100 91.4 91.4 8/20/07
Cobalt 6010B |SOIL mg/kg <0.60 100 92.3 92.3 8/20/07
Chromium 6010B |SOIL mg/kg <0.60 100 95.7 95.7 8/20/07
Copper 6010B |SOIL mg/kg <1.0 100 101 101.0 8/20/07
Manganese 6010B |SOIL mg/kg <0.40 100 94 .1 94 .1 8/20/07
Lead 6010B |SOIL mg/kg <0.75 100 89.5 89.5 8/20/07
Selenium 6010B [SOIL mg/kg <4 100 85 85.0 8/20/07
Zinc 6010B |SOIL mg/kg <1.0 100 89.4 89.4 8/20/07
Arsenic 7010 SOIL mg/kg <0.300 2.50 2.57 102.8 8/17/07
Mercury 7471A |{SOIL mg/kg <0.033 0.834 0.847 101.6 8/15/07
As+3 Speciation [APDC SOIL mg/kg <0.300 2.50 2.71 108.4 8/21/07
Chromium+6 ASA #9|SOIL mg/kg <0.01 0.293 0.280 95.6 8/28/07
LEGEND:
LCS = Laboratory Control Sample LCS %R = LCS Percent Recovery N/A = Not Applicable

PAGE / OF _ 22—

8/28/07 15:13



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

Client :URS Corporation SVL JOB No: 131007
C SAMPLE 1D Duplicate or MSD Matrix Spike ————Analysis
Test Method Mtx| Units Result Found RPD% Result SPK ADD $R Date

Ag 6010B S 4 mg/kg <0.50 5.78 M 4.9 6.07 5.00 121.4| 8/20/07
As 6010B S 1 mg/kg <2.5 95.0 M 2.5 92.7 100 92.71 8/20/07
Ba 6010B S 1 mg/kg 128 250 M 4.5 239 100 111.0| 8/20/07
cd 6010B S 1 mg/kg 0.97 92.2 M 2.7 89.7 100 88.7| 8/20/07
Co 6010B S8 1 mg/kg 6.47 99.8 M 4.3 95.6 100 89.1] 8/20/07
Cr 6010B S 1 mg/kg 17.2 118 M 5.2 112 100 94.8| 8/20/07
Cu 6010B S 1 mg/kg 117 253 M 5.7 239 100 122.0| 8/20/07
Mn 6010B s 1 mg/kg 321 512 M| 25.3 397 100 76.0( 8/20/07
Pb 6010B S 1 mg/kg 8.26 99.2 M 2.3 96.9 100 88.61 8/20/07
Se 6010B S 1 mg/kg <4 85 M 0.0 85 100 85.0| 8/20/07
7n 6010B 8 1 mg/kg 36.1 138 M 9.9 125 100 88.9| 8/20/07
As 7010 8 2 mg/kg 3.34 5.52 M| 18.7 6.66 2.50 132.8| 8/17/07
Hg 7471A S 1 mg/kg <0.033 0.207 M 1.0 0.205 0.167 122.8| 8/15/07
As+3 APDC S 2 mg/kg <0.300 3.92 M 8.8 3.59 2.50 143.61 8/21/07
Cr+6 ASA #9 S 2 mg/kg <0.05 0.470 M 2.2 0.460 0.500 88.0| 8/28/07

LEGEND:

RPDZ = (|SAM - DUP|/((SAM + DUP)/2) * 100) UDL = Both SAM & DUP not detected. *Result or *Found: Interference required dilution.
RPD% = (|SPK - MSD]/((SPK + M3D)/2) * 100) M in Duplicate/MSD column indicates MSD.

SPIKE ADD column, A = Post Digest Spike; Z%R = Percent Recovery N/A = Not Analyzed; R > 48 = Result more than 4X the Spike Added
QC limits 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 limit.
QC Sample 1: SVL SAM No.: 594821 Client Sample ID: RS-11

QC Sample 2: SVL SAM No.: 594831 Client Sample ID: S-21

PAGE A OF <2
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Page_ of

CHAIN OF CUSTODY RECORD

SVi Analytical, Inc. ¢ One Govemment Gisch o Kelogp, (D 83837 » (208) 784-1258 » FAX: €208) 7830881

Report to Company: U@ S . Lovwice Sent To: Table 1. —-Msmu Type
Cum.acl:C\AR kg U\)\i\.u, {or— Corttact: 1 = Sucfave Watcr, 2 = Ground Wabtc
addess: W\ SW Colirunloa, S + {sToe Address: 3= SoilfSedsmenz, 4 =Rinseie, 5=0il
C Kevrklauwel O0R. G120 6= Wase, 7=0tbe

PhmeNuber:__SP3 2272, 3200  Phoat Numbec:
FAY Numbec: FAX Rumber: Project Name:

prmat Chvrishna - Whrele@@DUREEA RCowA PO Sampler's Signature:

Anslyses Required __Commenis

Indicate State of sample erigination: Wik USACE? [Oves ¥ %k Me izl 1§ .

Flg - 1§ ] ! |
Pl S —1& ' Pleate comtact

JRRIPS SRS S——— S

T ks e Whaelois |

‘ ! cam Uot

- ~

: . . . 'ﬂd-(_s e‘gg 2

Rlinqased by: Do i "Roocered by : P T E “Kloe? =TI TS
T T B e T ’ ) D e

Retnquistod byz Deic: Jime: l

+ Sample Rejeck: Qm Cospose [ ]store {30 Days) White: LAB COPY  Yellos: CUSTOMER COPY SVL-COC 905

C»W 5/4/0?' ' | \D%(

2o
Y
el |
. I Co
___ - _ SampleD Calecton Mise Presorvalive(s) 2 3 I . A‘A As Ba (4 C.; Cv
_ —_— —— —— Y f T Hileol i i i i t < ta
Please take care to distinguish btweon: B ) i l 2‘ ; ) § E i | ; l CM. Mwn Pb 5€ &N
iand I 5 ’ - 3{54’-' ’ : £
2 and z : 3 LI N i £
5 and § | ~ 1% ' | ¥ 3 ; 5
@ and 0 | Elg'8l 1B { s-\f§q/\§, || I
i RE R U EE R
i B : & 2. e =
BlElslEic s ~ig Bl ¥ ok | | r
_Date | Time i O IEHEEE gi"gézp"l«'gl | . .12
TIRs -1 : % ‘ ! S Need datw e
| RS-\ Al _» by g[24[eR
3
RS - 12 / . )
‘| RS - 14 e _([o Eustucss dava )
\L .
¥
vl
Y

MO PIRIR RS TR

%)
\
g

\
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Addenaum o Oriqnal COCs | pee Aitackesd oviginale

CHAIN OF CUSTODY RECORD

BVL Amalylical, Inc. » Onc Govemnment Guich o Kefogg, ID B3837 e (208}784-1258 e FAX: (208)783-0801

Page of

;o FARSVLUSEOMY. - =
L TSVILJoBE

13106

TEME onRecelpl: 7

4

Report 1o Campeuy: U@g Lovuice Sent To: Table L. - Matrix Type
canc:Ch@istane \)J\M.LLM'—— Contact: 1 = Surface Walcr, 2 = Ground Watee
Addcess: W SW Coluwnloa, € ¥ |STD Adresa: 3= SolltSedimens, & =Rinsmz, S=Oil
- Kovrblaw o OR, G130 6= Waste, 7 =Olbx.
Pronetumber $23 _222. 3200 Phaas Nurmber: <
FAX Numbes: FAX Nunbers Project Name: * gg Q,_(r &_MA_.!FQ Z\_‘_Q_g
Bmail: Chvishwa QW“@@U&MLECM ro#: Sampler's Signature:
. PanN
-~ .
L4 . Analyses Reqmn:d _ __Comments
Indicate State of sample originafion: W A USACE? Dve (¥ \‘gj ! ‘ . vk We bzt el .
. b Co
— Sample ID Collection Misc. Preservative(s) S 3 A . ! i A—a As Bea Cd Co C
ot ! : : ' AN
Piease take cars to distinguish brween: i : : | o I T, £ ¢ | P | Cu Mw PL Se ZWn
g . i ] |
1and 1 5 . ji 5 4‘1 ' ; ] 5
2 and z 2 ; I N g %
5 and § el I i y | | 3 : z v\
¢ and O El2'g n’g Il 5 2 q,§; I ! Lo /?/(/q/
Thanks! ! gg%ggzg : g.ﬁsi‘cj l , , L £ ’TN
H o g S5 . AKX : 5
B | Xl % " e F o 1 vl ] L i —
Z1EiE|slSi9 518 BlER i« | £
par_Tme i G |S|E|SIE|E AL ? :2‘ [ . & N
1 i H T T H .
i | eed datfw
— 5_‘4_ )< ; ﬂ CM‘
S -22 L \oq % / 24 / ot
3 H
S-22 ! |

s - 24

S -25 |

(e Esinees dage )

S. 26

Yleale coutnct

: .l/
S -21 (7/

Clkistiiue W hoelos |

S-2% pd

KRR R

\£ Y Casv Ued—

a8 fuis et |

3|ﬂ_-=_—“°fv'

%f—gﬁ ' =

IR KRS K

i i i
et [Dee: Tim=: “Reocived by \ S s
Rebnquistodty: | —”\ ’ D Time: iReacim{ by 1’——%-‘-& ]———l——‘ﬂ)m -

+ Sample Reject: Retum

[ pispose {Istare {30 Days)

O bheclin— ¥/2fo 7—

White: LAB COPY

Yellow: CUSTOMER COPY

SVL.COC 305

L of
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LA A . - | —

N . FKRSVLUSEOP&Y
Page . of T WL”B# )

CHAIN OF CUSTODY RECORD | 3 EL \3\00‘)
SVL Analylical, Inc. ¢ One Government Guich » Kelogp, ID B3837 o (208) 784-1258 ¢ FAX: (208)783-0801 ' .Q
mpmﬂww‘ §S

Report 10 Campeany: U@S Lovvice Sent To: Table L. — Mutrix Type
cana:CURhane \)J\Au. Ler— Cuntact: 1 = Surlace Welce, 2 =Ground Watee
address: WA} SW Colounloa, $£ ¥ |SDO Adrers: 3= SolliSedimeme, & =Risarie, 5= Ot

6= Wasle, 7 = Olber,

. Kevflaw of 2R, G122

PhomeNumbex 523 2272, 200 _ Phoos Number: S
FAX Nungbec: FAX Number: .Projcet Name:

L Email: Cishna - Wkt € R@VRS AR M roi: Sumpler's Signature:
N
: A A.ualxses Required __Comments
Indicate State of sample origination: _- WA~ USACE? Oves (%% i ! l ;o { : sk Metal WwWwet .
: | % ’ P
—_ Sampled Collection Meg | Preservaive() » 3 Pho by A As Ba (d Co G
H . = 1 . i i
Please take care to distingaish berween: g : k ! 9‘ g_ ,§ E i l ! i Cu NV\ ?‘9 Se. AN
— | : ] i i
1and I P ; b Qr £ ; ; -
B N CRISEY s
B HE e Tdy L 1
LR ATY IR E o S A
- RS TSI e LA
' Slgim »! - 170 =
B %lwel & " | = =iy L% i [~
21EE|Elgig 518 Bk 1S l 3
b iTwe: 8 |5|2|5iE|E B2 218 iz‘r@g | 12
:_5,3\ ] B YW N X | ﬁ Need datn frepevis
S-22 el Lavd ,xb% §P4h1
3 /v \ 7 o g 1]
: S .33 : 7/ i XY J ! / A .
s-3¢ A T (o Bustness dace )
S 3s | <N X | ! | . 3
; S 36 PP Pd N VQ]LVL%! : P[&U—e—. Contact
WR-§ ¥ A : : SR : Clirisia. W hoelos
TwWR-2 panil o R .t Cou uet
" TWR-32 i . | - . s Jeta
10 . . o : -
| L S IO PR P B
r!mqﬁtdhy: ] T Tim=: ?R.oa&m!h_v: K_ Dt \0\ Tine . 1 éo
ﬁiqulm"__. .aT e e T inn:dm(h';: Ml% .__8 “Q —
¢ Sample Reject: [regdm ] Dispose [ Istare (30 Says) White: LAB COPY Yellow: CUSTOMER COPY SVL-COC 905

Chhaslir /o7 -
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Addendum 4o Ongual CoCe (pec A tmches o¥igu natisy

- N .. - . FDRGVLUSEOMY. - .
o Pege_ of oo - I-SViyoBe .
CHAIN OF CUSTODY RECORD - g 1500t
SVL Analylical, Inc. ¢ One Government Gukch » Kefopp, ID 83837 » (208} 784-1258 o FAX: (208)783-0681 Co et o
TEMP onRecelpt: .- .. "V
Repart 1o Company: U&Q N Lavwice Sent To: Table L. — Matrix Type
Cantct: ChRuc e \BV\.L} LOJL- Cognact: 1= Sucfoce Waice, 2 = Ground Wakee
Address: AL SW Coleualowg, 5£ ¥ |SDB Address: 3= SoflSedimens, 4 =Riasate, S = Oit
- Berklaw ol OR. G132 | 6= Waste, 7 =0lbec
PhoneNumber:__$23 222, 3200  Phoos Number: -
FAX Numbec: FAX Nunber: Project Name: £ gg QdT Ca__wv.._ez Agg ,
E-mail: C.kV'ls-hM.— u)\fuu-‘tﬂ-@uﬁ-s LECM PO#: Sampler's Signature:
— -
-3 !
) ry Analyses Required Commenis
Indicate State of sample origination: - \A.Hr USACE? Dvslﬁo \g ! i } : * N\e,-‘rﬂaQ- \\S& .
b ’ Co .
— __Sample ID Col}ecﬁog_r__ Mise, \ Prcsgn'm}\fgs) S ?\ ! ! ik [ ; i Aﬁ As Be C‘:\ C;: Cv
Please take care to distinguish between: N { l o i ‘ ! ?_)i ; ,g' 5 i' C f | Cu NV\ ?‘9 ’Sb \
! -~ H i ‘¥ I
land I s ! ; 3‘ G _r; ; : I z
2 and z ; 2 | N i ‘ ’ &
5 and S | 5 1% H | : 3 : i 3
¢ and 0 ' Ele'sl Bl . APy i , [ ] &
IR (AU - 8- ~
Thanks! 12 E|ZTIE 5] | ARV . I £
FlEEliE s Lalssddl il 1 |2
S151c181S ~ig 3 i £
_Dae jTme ;S |S|E2|5IE |8 gf%f 8 Z<Q.)l l &
| 5B~ . . : : 4 MY i ﬁ ‘ Need datfz f‘ar\Dn/{-x
‘l Se-2 : b MM > oy ‘8/7'4-/0'-!—
T Ze-3 , (P X ] NSy '
i $B- o 4\5 T (L)( . ; ~ ~ Uo (?US( Wegs O{Q‘—(’)A)
S8ty _ INDZE Xy 1] T -
-y T OCA - Y] N - Cleate cowtnct
| SB-1 i /(_ : X B x' g - ch“shh&\fdwﬁ’:_
‘:_384’ s b VAR W You caw usi-
‘|l SB-9 A . - X, . : Mo &t flos dat=.
I S8 |0 ' i . SR ' ‘
Aelinguished by: i D Time: ’Rmra{ by R D) Diste: D\ Tine ~
E‘uqm’W T _3 — Dee: - Time: iknaue,-: -\ew%— ‘.ﬁ?%xm e ;')O

* Sample Rejec: Dn&{ [J Dispose [ store {36 Days) White; LAB COPY Yellow: CUSTOMER COPY SV1.COC 5105

Crehestr %/0? | Fop g
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AddemndUm™M o T gt Sves | R A pTROen

.dv—.—w)‘

. TR SYLUSE ORLY: =
Page___ of ___ - mwa# Sl
CHAIN OF CUSTODY RECORD ‘ 3 [ DO ‘7
SVL Analylical, Inc. » One Govemment Guich » Kalfogg, D B3837  (208)784-1258 » FAX: (208)763-0801 & .
, : ) FEMP o Receipt: | B
Repart 10 Comy U@S ) Loswice Sent Tot Table L — Watrix Type
CanmChRscb.vu:_ \Jd\/\.u.(.uh- Conmact: 1= Sucface Waicr, 2 = Groumd Watee
addeess: A\ SW Colemelowa, S ¥ |SDD Address: 3= SoilSedimens, & = Riasate, S = Oil
Kov 0 1> 6~ Waste, 7 = Ot .
Phone Number: 93 2272, 4'2—00 ~ Phoos Nurmber: “
FAX Numbec: FAX Number: Project Name: k gﬂ L# M! J‘_‘(vﬂg
Emil: Chvishwa SQW(C%QQUEQM'PCM PO¥: Sampler's Signature:
.
i) -
: . . Analyses Required . _Comments -
Indicate State of sample origination: - \"Jk‘ USACE? Dmm ';‘ ] , I . I * \v\e,i 0 \\S‘E
&bj T R
- __S_smpleID Colgecﬁon Misc. ] Prcsgwaﬁvggg Q il ! ! ! Eoy ! ; Aﬁ AS 'Ba. CA C.o CV‘
Please take carc to distinguish berween: } - i ' gi n ‘55 D b Cu M PL Se Zn
—~ ] {
iand 1 3 s : SIF 5 : £
2 and z 3 ' | :’J “od Co é‘
S and s =% i | ¥ 3 ; i S
¢ and © El2'E B [ _w | i | £
=l% 8lxiE £ ] ‘}’ : Lo 15
Thanks! ' Bte 23|k ¢ SRR : £
S IR S e N N
Zl51515I S i SR i g
b _jTme O |S|Z|5IE |8 %E‘az‘ & <U| l : .\ E
i_ MW -\ ,Ca(,/ ] | ‘ ) Neec‘, dartx, ?CM
5 - .
Mw - 2 i | oy 8[24 [0
3 \ \ /! ’ I Y 3 ¥
r] QL “ 3 1 } .I £ n ; ’

?) , C ' o UD buStnegs a[q_%\
a2 i i l i - . . (A )
- N P /Q/ - v . i
i (S ! Yleate contmet
7
s % . ' : Clkis e W hoefos |
9 Z T mE. £ co ot

| : L . . e‘ngg
* i ! i . ! l - ' ’m(.s
Relingaised by: [ Dens: Tlme: Rovetred by: " L Date: X o . v
l;?mmaTw. T Deie: Time: ikxcimlbf: ) m"“%— 5;;;—8-\@-\-07 ‘_W"‘"‘(_.%O
 Sample Rejeor: White: LABCOPY  Yellaw: CUSTOMER COPY SVL-COC 90§

C Otehestir Al
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:@% g%ﬁ =
O‘Z\CA‘] | N&K- cod__ i FOR SYL USE Oy ;

Page 2o of B S svuoa# .
CHAIN OF CUSTODY RECORD o / ' OOV\
SVL Analgtical, \nc. » One Govemmen! Guich » Ketiogg, ID B3B37- e (20B) 7B4-1258 » FAX: (208) 783-0891 . C :
i TEMPonReoelm
Report (¢ Comy » U% {ovolee Sent To: l)ﬂg - gpot&ou_ Table 1. — Matric Type
comuet,_ |1t Sto Cofumabin, sf ¥i500 Cootat__Dve Enes ¥ = Surface Water, 3 = Gronnd Wt
adiress Corflond o 99201 Address. 3= SoilSediman, 4 = Riasa, § =il
Chandytna  {dteeler . 6= Waste, 7.2 Uit
Phone Nionber: S‘US ~2082-7200 Fhone Number: ' )
FAX Nusber! : FAX Number: Project Name: el j*{‘ Co\mf Mg,
E-mmaif: A OISl POK Samples’s Sit j/_a) 0 e
Analyses Required Comments .
Indicate State of sample oxigination: USACE? [ves Clne -
. Semple ID ' _ Collestion _ | _}@'fn. __Presesvative(s E .
Please take cure in distinguish between: ' | i
% ang I § “ g 3
z T "
5 and S L 3 g
8 and 0 EIEIE (.02 5| S £
Thariks! HEEICIEE (& , g
- SHHEEE Bl 2
. BiIcio E Il k=] a ‘e 3 N é‘
§ g “6: g glg o 9: (n): b O, €
Dale Time 3 |= ﬁ 1< E é R ‘Z= g &— ks &
15-2y feilnbest | (2] ¢ X
“1s-22 el BR36 |2 [ ] % i ]
‘1S-23 Y5 7icr) =il EXLY B < R I B _ e
1S-=24 . Uzfor oBl6 13 LA X
"1 S-28” . |zfagtabrsvi |3 1 [% K ~ -
Pl S-26 /RS- 3 UK. |
1S-27 s frtgen |02 1 LIX REEAE —
Fls-28 R ot EILA A Al 1
"1S-29  \zmatgeust (3% LS { _ o
222 G iy s ] = %3
pelauitedly g b T CARY 2ifs % VL i s NP 27077 2
W7 i 3/E7 o7, 42}7“’“"’{% f—zé7 e Q’Zé%

'W Dm@ (0 owpose ’Dsm’(af /o"’f 0925 | {ré'm@ac:w . : 7'3’07 qus‘ﬁw,cpcw)
. Stes  F3206F /(036
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ORIGINAL Coc_

{S.

- FOR SV USE ONLY

#@ff?

*x%

: Page. D of 2 SVijosd . ,
CHAIN OF CUSTODY RECORD I %‘) Ooj
SYL Analytical, Inc. « One Govemment Guich » Kallogg, 1D 83837 ¢ (208) 784-1258 e FAX: {208) 783-0891 N L
TEMP on Receipt: w—‘—i‘@e‘?-fg
Repor to Company: OKS ; Invelce Scut To: {328 — Sfofa e Table 1. ~ Matris Type
Contacet: Cﬂu’&’ﬁ"l\o\ ﬂ ﬂu‘he‘,&&f Contacl: ave. Cnos 1 = Surfave Waler, 2 = Ground Waer
Address: {1 Sad Columbin St #{sep Adidress: 3 = SuilSediment, 4 = Rinsate, 5= Oil
CoiHond o€ 7201 - 6~ Waste, 7= 0ner__ I
PhoneNumbs:__ SH3 22 2 -720C Plyanc Nuober:
FAX Number: FAX Number: Project Name: {(E,“l{ (‘ayﬂ_!ﬂ /‘{?M.Q
E-mail: chv\%‘M-U"‘W@ XS P Covm PO Sxapler's Signatore: ['/\'// % ?/2}[0'7/
AnalysnReqwired L 1 " Comwenms
Indicate State of sample originstion: USACE? [Oves (no : T
___SamplelD Collection M'?s— . Pruervat?ve(s -
Pleass take care to distinguish between: | ! : : 3
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. SVL .ANALYTICAL, INC. Certificate: ID IDO00T9
One Government Gulch u P.0. Box 929 " Kellogg, Idaho  83837-0929 " Phone: (208)784-1258 w  Fax: (208)783-0891

CLIENT : URS Corporation SVL JOB: 131431
PROJECT: SAMPLE: 600987
CLIENT SAMPLE ID: WR-1

Sample Collected:

Sample Receipt : 9/13/07 Matrix: SOIL

Date of Report : 9/20/07
Determination Result Units Dilution Method Analyzed
Silver 34.3 mg/kg 5 6010B 9/19/07
Arsenic <13 *mg/kg 5 60108 9/19/07
Barium 4.8 mg/kg 5 6010B 9/19/07
Cadmium 7.5 mg/kg 5 6010B 9/19/07
Cobalt 3.8 mg/kg 5 6010B 9/19/07
Chromium 66.2 mg/kg 5 6010B 9/19/07
Copper 8760 mg/kg 5 60108 9/19/07
Mercury <0.033  mg/kg 74712 9/18/07
Manganese 2760 mg/kg 5 60108 9/19/07
Lead 43.2 mg/kg 5 60108 9/19/07
Selenium 35 mg/kg 5 6010B 9/19/07
zinc 66 mg/kg 5 6010B 9/19/07

Tests:URS KELLY SOIL|
*Elevated detection limit due to matrix interference.

Date ?/W/ﬂ7

9/20/07 15:33
AZ: AZ0O538 CA: CERT NO. 2080 CO: CERT NO. IDO0019 ID: IDOO019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

Reviewed By:

PAGE 1 OF 1



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

CLIENT : URS Corporation SVL JOB: 131431
PROJECT: SAMPLE: 600988
CLIENT SAMPLE ID: WR-2

Sample Collected:

Sample Receipt =: 9/13/07 Matrix: SOIL

Date of Report : 9/20/07
Determination Result Units Dilution Method Analyzed
Silver <2.5 *mg/kg 5 6010B 9/19/07
Arsenic <13 *mg/kg 5 6010B 9/19/07
Barium 26.6 ng/kg 5 6010B 9/19/07
Cadmium 4.5 mg/kg 5 6010B 9/19/07
Cobalt 5.0 mg/kg 5 6010B 9/19/07
Chromium 33.8 mg/kg 5 6010B 9/19/07
Copper 904 mg/kg 5 6010B 9/19/07
Mercury <0.033 ng/kg 7471A 9/18/07
Manganese 622 mg/kg 5 6010B 9/19/07
Lead 10.9 mg/kg 5 6010B 9/19/07
Selenium 57 mg/kg 5 6010B 9/19/07
Zinc 48 mg/kg 5 6010B 9/19/07

Tests:URS KELLY SOIL|
*Elevated detection limit due to matrix interference.

Date ?/Zﬂ/é7

9/20/07 15:33
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. IDC0O019 1ID: IDOO019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268

Reviewed By:

g

PAGE 1 OF 1



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

CLIENT : URS Corporation SVL JOB: 131431
PROJECT: SAMPLE: 600989
CLIENT SAMPLE ID: WR-3

Sample Collected:

Sample Receipt : 9/13/07 Matrix: SOIL

Date of Report : 9/20/07 As Received Basis
Determination Result Units Dilution Method Analyzed
Silver 0.67 mg/kg 6010B 9/19/07
Arsenic <2.5 mg/kg 6010B 9/19/07
Barium 56.5 mg/kg 6010B 9/19/07
Cadmium 1.55 mg/kg 6010B 9/19/07
Cobalt 7.88 mg/kg 6010B 9/19/07
Chromium 133 mg/kg 6010B 9/19/07
Copper 87.8 mg/kg 6010B 9/19/07
Mercury <0.033 mg/kg 7471A 9/18/07
Manganese 386 mg/kg 6010B 9/19/07
Lead 6.10 mg/kg 6010B 9/19/07
Selenium <4 mg/kg 6010B 9/19/07
Zinc 61.2 mg/kg 6010B 9/19/07

Tests:URS KELLY SOIL|

Reviewed By: /ﬁgggZQof’ Date ﬁéa/67

9/20/07 16:27
AZ: A70538 CA: CERT NO. 2080 CO: CERT NO. IDO0OC19 1ID: IDO0019 MT: CERT. 0027 Nv: CERT. ID19 WA: C1268

PAGE 1 OF 1



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

Client :URS Corporation SVL JOB No: 131431
Analysis
Analyte Method |Matrix| Units Prep Blank True—LCS—Found LCS %R Date
Silver 6010B |SOIL mg/kg <0.50 d/ 5.00 4.96 99.2;% 9/19/07
- Arsenic 6010B |SOIL mg/kg <2.5 100 88.3 88.3Y1 9/19/07
Barium, 6010B |SOIL mg/kg <0.20 100 97.0 97.0v] 9/19/07
Cadmium 6010B |SOIL ng/kg <0.20 100 93.0 93.0 v 9/19/07
Cobalt 6010B |SOIL mg/kg <0.60 100 95.9 95.9v 9/19/07
Chromium 6010B |SOIL |mg/kg <0.60 100 96.7 96.7 9/19/07
Copper 6010B |SOIL mg/kg <1.0 100 103 103,0v] 9/19/07
Manganese 6010B |[SOIL mg/kg <0.40 100 98.3 98.3 9/19/07
Lead 6010B |SOIL mg/kg <0.75 100 93.0 93.0 9/19/07
Selenium 6010B |[SOIL ng/kg <4 100 93 93.0 9/19/07
Zinc 6010B |SOIL mg/kg <1.0 100 84.5 wB84.5.] 9/19/07
Mercury 7471A |SOIL mg/kg <0.033 0.834 0.937 S12.4 f 9/18/07
LEGEND: L gC- v
LCS = Laboratory Control Sample LCS %R = LCS Percent Recovery N/A = Not Applicable

9/20/07 16:30

PAGE JOF &



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

Client :URS Corporation SVL JOB No: 131431
C SAMPLE ID Puplicate or MSD Matrix Spike —————Analysis
Test Method Mtx| Units Result Found R%P% Result SPK ADD $R Date
Ag 6010B S 4 mg/kg 34.3 37.9 M 3.6 39.3 5.00 100.0(| 9/19/07
As 6010B S 1 mg/kg <13 103 M 2.9 106 100 106.0| 9/19/07
Ba 6010B S 1 mg/kg 4.8 103 M 1.0 104 100 99.21 9/19/07
Cd 6010B S 1 mg/kg 7.5 103 M 1.0 102 100 .51 9/19/07
Co 6010B S 1 mg/kg 3.8 100 M 1.0 101 100 .21 9/19/07
Cr 6010B S 1 mg/kg 66.2 162 M 6.0 172 100 .8| 9/19/07
Cu 6010B S 1 mg/kg 8760 8900 M 2.7 9140 100 9/19/07
Mn 6010B S 1 mg/kg 2760 2820 M 3.7 2910 100 9/19/07
Pb 6010B S 1 mg/kg 43.2 138.0 M 0.7] 139.0 100 9/19/07
Se 6010B S 1 mg/kg 35 131 M 0.8 132 100 9/19/07
Zn 6010B S 1 mg/kg 66 153 M 1.9 156 100 ). 9/19/07
Hg 7471A S 1 mg/kg <0.033 0.135 M| 16.0 0.115 0.167 4& g1 9/18/07
LEGEND : CRECICI Ll S o N (v

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

SPIKE ADD column, A = Post Digest Spike; 7%R = Percent Recovery N/A = Not Analyzed; R > 43 = Result more than 4X the Sp1ke Added
QC Timits for MS recoveries apply only if the spike is at Teast 1/4 the concentration of the analyte in the sample. ¢

Control Timits for the RPD apply on1y if the concentration of the analyte in the sample is at Tleast five times the report1ng Timit.
QC Sample 1: SVL. SAM No.: 600987 Client Sample ID: WR-1 s

r4

[

i

\ﬂswt'}gye

9/20/07 16:30

PAGE > OF °—




85/65

PAGE

SVL ANALYT

20878368891

Cm OF CUSTODY RECORD

Page_1_ of __L .

a8/ @9./‘2@07 11:44

iy — - ) T
SV, Anciglica, Inc. ¢ Oné Govemment Gusch » KeSopp, ID 83847 o (208} 784-1258 « FAX:(208)783-0801 i‘mf;m'!:: . t 3‘ L‘?} ‘ .
Report 1o Compatgys URS Insuice Sent Tot Table L — Matrix Type
casceC RSV, WWeelg)— " Comtact: 1= Surface Walcr, 2 = Grownd Wate
adtess_ [\ S _Coluwn fna SE TSP Adiress: 3= SoilSedimens, 4 =Rlnsatz, §= O
. ' ok I 726] 6= Waste, 7 =0l
Poone Number:  SP B  Phuos Number: : k A
FAX Nawmber: ' FAX Numbec: Project Name: G(\\-{ ca\l&{‘) MU/L&
Email: - Fok: Sampler's Signatuore: )
' } ! ’ k _ o ) Analyses Required Comments <
Indicate State of sample origination: USACE? Dvsﬁga ! i ; | g ; ag M.g, | h ¢ t
Sample ID Collection Mie | P:cser\'ali\'egs_;) “y‘:_‘-} E .l ! » b Aﬁ A’S ’B& CA Co
o . | : i : e Pl
Piease take care to distinguish between: ! :: I g %T‘ﬂ; i f ) C,\/ Cp\ ”\V\, -Pb ge’
iland I % i i ZIV' ; ; £
2 and 2z ; I i D ¥ i g WAL
5 and S % =% N K A R g
@ and 0 IR 10 A N B RV B N I R O B
LR [P 3 :
Thanks} ! B4 E '3‘.-.0 & I : 2 —\‘-‘: S . l ; £
'§§3§IEE" s x| Sl | i -
21516181816 5i8 SlE= 4
L Dare | Uime | O |5 |Z gfg £ 8 'g' 218 : ! | E*
W2 e S . DR
"l WR -3 //P\%\‘“ | 2N L PHL) 1 € busiwes
4 T
"9l , : o
L : "*ﬁ 7 E !
G N ] - | : .
. |
7 ' i
3 . . l S
T z
19 ll ! i : ]! P i ‘
insaeTT: i Tie: Rotroi b J gg : E 42( 2 ' o= VL T
‘;;:aqmm-.‘“—' —_— Dokl T “‘iﬁi;cmu,-: . - #ﬂa _T,g_HS

* Sample Rejeci: retym

Closwse  Llstore 300ers)

White: LAB COPY

Yellow: CUSTOMER COPY

SVL-COC 905



Case Narrative
Job W700523
August 30, 2007

URS Corporation

Analyses Performed: 6010B and 7471A on 3 samples, and ABA and sulfur
forms on 3 samples.

Preparation: Samples were air dried, crushed and pulverized.

ICP (6010B): Sample S-30 required a 10x dilution due to the concentration of
the analyte.

ABA and Sulfur Forms (LECO): A prepared LCS is used for both ANP and for
total sulfur. The true value and the found results are shown on QC page 2. The
material used for the ICV and CCV is a prepared standard for which the sulfur
content is 1.36+0.03%. The ICV for total sulfur was 1.36%; the intermediate
CCV was 1.35% and the final CCV was 1.36%.

QC Highlights:

Blank recoveries were acceptable except for chromium which was detected
above the reporting limit and manganese and phosphorus were detected in the
blank at more than one-half the reporting limit (but the concentration found in the
samples was more than 10 times the reporting limit).

LCS recoveries were acceptable except for lithium and strontium for which the
recovery was above the laboratory limit but within method acceptance limits, and
for scandium which was not included in the LCS solution (as scandium was not
on the analyte list when the work order was created.

Duplicate (matrix spike) RPDs were acceptable.

Spike recoveries were acceptable except for aluminum, calcium, copper, iron,
manganese, phosphorus and titanium for which the accuracy of the spike
recoveries was reduced as the analyte concentration in the sample was
disproportionate to the spike level; except for silver and bismuth for which the
spike recovery was below laboratory acceptance limits (LCS recovery was

A HUBZone Company
One Government Guich e P.O. Box 929 e Kellogg, Idaho 83837-0929 e (208) 784-1258, FAX: (208) 783-0891



acceptable); and except for magnesium for which the spike recovery was above
laboratory acceptance limits (LCS recovery was acceptable). Post-preparation
spike analysis recoveries for bismuth, magnesium and silver were acceptable.
There was no recovery for scandium as it was not in the spiking solution (as
scandium was not on the analyte list when the work order was created.

L

Larry A. Drew
Deputy Technical Director

A HUBZone Company
One Government Gulch  P.O. Box 929 e Kellogg, |daho 83837-0929 e (208) 784-1258, FAX: (208) 783-0891



One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne Work Order: W700523

Spokane , WA99212 Reported 27-Aug-07 10:02

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

Nan Wilson
Wa,\/:,v Laboratory Director

27-Aug-2007

ANALYTICAL REPORT FOR SAMPLES

l Sample ID Laboratory ID Matrix Date Sampled Sampled By Date Received—l
RS-13 W700523-01 Solid 27-Jul-07 CM 30-Jul-07
S-21 W700523-02 Solid 27-Jul-07 CM 30-Jul-07
S-30 W700523-03 Solid 27-Jul-07 CM 30-Jul-07
WR-1 W700523-04 Solid 27-Jul-07 CM 30-Jul-07
WR-2 W700523-05 Solid 27-Jul-07 CM 30-Jul-07
WR-3 W700523-06 Solid 27-Jul-07 (03,9 30-Jul-07

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, ID0O00192007A, WA 1268, ID00019

Page 1 of 7



4 i! ’2 wl ox

One Government Gulch - PO Box 929

Kellogg 1D 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne

Work Order: W700523

Spokane , WA99212 Reported 27-Aug-07 10:02
Client Sample ID: RS-13 RS::;?\/l:g': g‘gjﬁ::g;
SVL Sample ID: W700523-01 (Solid) Sampled; M
Method Analyte Result  Units RL MDL Dilution  Notes Analyzed Analyst

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Aluminum 9330 mg/kg 8.00 1.70 04-Aug-07 DT
EPA 6010B Antimony 3.43 mg/kg 2.00 0.660 04-Aug-07 DT
EPA 6010B Arsenic 7.55 mg/kg 2.50 0.740 04-Aug-07 DT
EPA 6010B Barium 107 mg/kg 0.2 0.03 04-Aug-07 DT
EPA 6010B Beryllium 1.18 mg/kg 0.200 0.0210 04-Aug-07 DT
EPA 6010B Bismuth 196 mg/kg 6.0 1.3 04-Aug-07 DT
EPA 6010B Boron <4.00 mg/kg 4.00 0.570 04-Aug-07 DT
EPA 6010B Cadmium 3.06 mg/kg 0.200 0.0520 04-Aug-07 DT
EPA 6010B Calcium 7550 mg/kg 4.00 0.560 04-Aug-07 DT
EPA 6010B Chromium 12.5 mg/kg 0.600 0.0800 04-Aug-07 DT
EPA 6010B Cobalt 7.22 mg/kg 0.600 0.0630 04-Aug-07 DT
EPA 6010B Copper 2740 mg/kg 1.00 0.270 04-Aug-07 DT
EPA 6010B Gallium <2.00 mg/kg 2.00 0.730 04-Aug-07 DT
EPA 6010B Iron 21200 mg/kg 6.00 0.950 04-Aug-07 DT
EPA 6010B Lead 40.5 mg/kg 0.750 0.500 04-Aug-07 DT
EPA 6010B Lithium 9.38 mg/kg 2.00 0.380 04-Aug-07 DT
EPA 6010B Magnesium 3260 mg/kg 6.00 2.10 04-Aug-07 DT
EPA 6010B Manganese 816 mg/kg 0.400 0.0590 04-Aug-07 DT
EPA 6010B Molybdenum 8.01 mg/kg 0.800 0.130 04-Aug-07 DT
EPA 6010B Nickel 3.23 mg/kg 1.00 0.290 04-Aug-07 DT
EPA 6010B Phosphorus 798 mg/kg 5.00 0.890 04-Aug-07 DT
EPA 6010B Potassium 1210 mg/kg 50.0 5.10 04-Aug-07 DT
EPA 6010B Scandium 1.94 mg/kg 0.200 0.0130 04-Aug-07 DT
EPA 6010B Selenium <4.00 mg/kg 4.00 1.10 04-Aug-07 DT
EPA 6010B Silver 11.7 mg/kg 0.500 0.0600 04-Aug-07 DT
EPA 6010B Sodium 94.5 mg/kg 50.0 1.30 04-Aug-07 DT
EPA 6010B Strontium 326 mg/kg 0.500 0.0890 04-Aug-07 DT
EPA 6010B Thallium <1.50 mg/kg 1.50 0.630 04-Aug-07 DT
EPA 6010B Tin 77.2 mg/kg 5.00 0.800 04-Aug-07 DT
EPA 6010B Titanium 535 mg/kg 0.500 0.0130 04-Aug-07 DT
EPA 6010B Vanadium 271 mg/kg 0.500 0.0740 04-Aug-07 DT
EPA 6010B Zinc 73.7 mg/kg 1.00 0.130 04-Aug-07 DT
Mercury by SW846 Methods

EPA 7471A Mercury 0.042 mg/kg 0.033 0.007 02-Aug-07 JAA

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, ID0O00192007A, WA 1268, IDO0019
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One Government Gulch - PO Box 929 Kellogg 1D 83837-0929

(208) 784-1258 Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne

Work Order: W700523

Spokane , WA99212 Reported 27-Aug-07 10:02
Client Sample 1D: S-21 RS:ZEipvlzgf %:‘;ﬂ::g;
SVL Sample ID: W700523-02 (Solid) Sampled: CM
Method Analyte Result  Units RL MDL  Dilution Notes Analyzed  Analyst

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Aluminum 22800 mg/kg 8.00 1.70 04-Aug-07 DT
EPA 6010B Antimony 5.58 mg/kg 2.00 0.660 04-Aug-07 DT
EPA 6010B Arsenic 8.01 mg/kg 2.50 0.740 04-Aug-07 DT
EPA 6010B Barium 428 mg/kg 0.2 0.03 04-Aug-07 DT
EPA 6010B Beryllium 4.36 mg/kg 0.200 0.0210 04-Aug-07 DT
EPA 6010B Bismuth 35.6 mg/kg 6.0 1.3 04-Aug-07 DT
EPA 6010B Boron <4.00 mg/kg 4.00 0.570 04-Aug-07 DT
EPA 6010B Cadmium 8.27 mg/kg 0.200 0.0520 04-Aug-07 DT
EPA 6010B Calcium 4800 mg/kg 4.00 0.560 04-Aug-07 DT
EPA 6010B Chromium 35.1 mg/kg 0.600 0.0800 04-Aug-07 DT
EPA 6010B Cobalt 14.5 mg/kg 0.600 0.0630 04-Aug-07 DT
EPA 6010B Copper 636 mg/kg 1.00 0.270 04-Aug-07 DT
EPA 6010B Gallium 11.7 mg/kg 2.00 0.730 04-Aug-07 DT
EPA 6010B Iron 51100 mg/kg 6.00 0.950 04-Aug-07 DT
EPA 6010B Lead 12.2 mg/kg 0.750 0.500 04-Aug-07 DT
EPA 6010B Lithium 43.6 mg/kg 2.00 0.380 04-Aug-07 DT
EPA 6010B Magnesium 15600 mg/kg 6.00 2.10 04-Aug-07 DT
EPA 6010B Manganese 770 mg/kg 0.400 0.0590 04-Aug-07 DT
EPA 6010B Molybdenum 3.81 mg/kg 0.800 0.130 04-Aug-07 DT
EPA 6010B Nickel 1.26 mg/kg 1.00 0.290 04-Aug-07 DT
EPA 6010B Phosphorus 707 mg/kg 5.00 0.890 04-Aug-07 DT
EPA 6010B Potassium 10600 mg/kg 50.0 5.10 04-Aug-07 DT
EPA 6010B Scandium 16.7 mg/kg 0.200 0.0130 04-Aug-07 DT
EPA 6010B Selenium <4.00 mg/kg 4.00 1.10 04-Aug-07 DT
EPA 6010B Silver 3.26 mg/kg 0.500 0.0600 04-Aug-07 DT
EPA 6010B Sodium 111 mg/kg 50.0 1.30 04-Aug-07 DT
EPA 6010B Strontium 15.6 mg/kg 0.500 0.0890 04-Aug-07 DT
EPA 6010B Thallium < 1.50 mg/kg 1.50 0.630 04-Aug-07 DT
EPA 6010B Tin <5.00 mg/kg 5.00 0.800 04-Aug-07 DT
EPA 6010B Titanium 3540 mg/kg 0.500 0.0130 04-Aug-07 DT
EPA 6010B Vanadium 157 mg/kg 0.500 0.0740 04-Aug-07 DT
EPA 6010B Zinc 117 mg/kg 1.00 0.130 04-Aug-07 DT
Mercury by SW846 Methods

EPA 7471A Mercury 0.252 mg/kg 0.033 0.007 02-Aug-07 JAA

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, ID000192007A, WA 1268, ID00019
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One Government Gulch - PO Box 929

Kellogg 1D 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne
Spokane , WA99212

Work Order: W700523
Reported 27-Aug-07 10:02

Client Sample 1D:
SVL Sample ID:

W700523-03 (Solid)

S-30

Sampled: 27-Jul-07
Received: 30-Jul-07

Sampled: CM
Method Analyte Result  Units RL MDL Dilution Notes Analyzed Analyst

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Aluminum 10700 mg/kg 8.00 1.70 04-Aug-07 DT
EPA 6010B Antimony 3.09 mg/kg 2.00 0.660 04-Aug-07 DT
EPA 6010B Arsenic 7.21 mg/kg 2.50 0.740 04-Aug-07 DT
EPA 6010B Barium 59.7 mg/kg 0.2 0.03 04-Aug-07 DT
EPA 6010B Beryllium 1.41 mg/kg 0.200 0.0210 04-Aug-07 DT
EPA 6010B Bismuth 242 mg/kg 6.0 1.3 04-Aug-07 DT
EPA 6010B Boron <4.00 mg/kg 4.00 0.570 04-Aug-07 DT
EPA 6010B Cadmium 2.79 mg/kg 0.200 0.0520 04-Aug-07 DT
EPA 6010B Calcium 3510 mg/kg 4.00 0.560 04-Aug-07 DT
EPA 6010B Chromium 13.5 mg/kg 0.600 0.0800 04-Aug-07 DT
EPA 6010B Cobalt 8.38 mg/kg 0.600 0.0630 04-Aug-07 DT
EPA 6010B Copper 12600 mg/kg 10.0 2.70 10 D2 08-Aug-07 DT
EPA 6010B Gallium <2.00 mg/kg 2.00 0.730 04-Aug-07 DT
EPA 6010B Iron 20700 mg/kg 6.00 0.950 04-Aug-07 DT
EPA 6010B Lead 17.8 mg/kg 0.750 0.500 04-Aug-07 DT
EPA 6010B Lithium 9.31 mg/kg 2.00 0.380 04-Aug-07 DT
EPA 6010B Magnesium 3500 mg/kg 6.00 2.10 04-Aug-07 DT
EPA 6010B Manganese 746 mg/kg 0.400 0.0590 04-Aug-07 DT
EPA 6010B Molybdenum 6.23 mg/kg 0.800 0.130 04-Aug-07 DT
EPA 6010B Nickel 3.73 mg/kg 1.00 0.290 04-Aug-07 DT
EPA 6010B Phosphorus 1240 mg/kg 5.00 0.890 04-Aug-07 DT
EPA 6010B Potassium 1180 mg/kg 50.0 5.10 04-Aug-07 DT
EPA 6010B Scandium 2.55 mg/kg 0.200 0.0130 04-Aug-07 DT
EPA 6010B Selenium 6.67 mg/kg 4.00 1.10 04-Aug-07 DT
EPA 6010B Silver 20.5 mg/kg 0.500 0.0600 04-Aug-07 DT
EPA 6010B Sodium 76.6 mg/kg 50.0 1.30 04-Aug-07 DT
EPA 6010B Strontium 40.5 mg/kg 0.500 0.0890 04-Aug-07 DT
EPA 6010B Thallium <1.50 mg/kg 1.50 0.630 04-Aug-07 DT
EPA 6010B Tin 38.6 mg/kg 5.00 0.800 04-Aug-07 DT
EPA 6010B Titanium 637 mg/kg 0.500 0.0130 04-Aug-07 DT
EPA 6010B Vanadium 29.6 mg/kg 0.500 0.0740 04-Aug-07 DT
EPA 6010B Zinc 69.9 mg/kg 1.00 0.130 04-Aug-07 DT
Mercury by SW846 Methods

EPA 7471A Mercury 0.037 mg/kg 0.033 0.007 02-Aug-07  JAA

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, ID000192007A, WA 1268, ID00019
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One Government Gulch - PO Box 929 Kellogg ID 83837-0929

(208) 784-1258 Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne

Work Order: W700523

Spokane , WA99212 Reported 27-Aug-07 10:02
Client Sample ID: WR-1 RS::;SZ:;E %jg::g;
SVL Sample ID: W700523-04 (Solid) Sampled; CM
Metihod Analyte Result  Units RL MDL Dilution  Notes Analyzed Analyst

Acid/Base Accounting & Sulfur Forms
ASTM E1915-05 ABA 40.40 TCaCO3/kT 03-Aug-07 BJF
ASTM E1915-05 AGP 1.27 TCaCO3/kT 03-Aug-07 BJF
Modified Sobek/ ANP 41.67 TCaCO3/KT 0.30  1.000E-3 03-Aug-07 BJF
ASTM E1915-05
Modified Sobek/ASTM Non-extractable 0.05 % 0.01 03-Aug-07 BIF
E1915-05 Sulfur
Modified Sobek/ASTM Non-Sulfate Sulfur 0.10 % 0.01 03-Aug-07 BJF
E1915-05
ASTM E1915-05 Pyritic Sulfur 0.04 % 03-Aug-07 BJF
ASTM E1915-05 Sulfate Sulfur 0.11 % 03-Aug-07 BJF
Modified Sobek/ASTM Total Sulfur 0.20 % 0.01 03-Aug-07 BJF

E1915-05

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, IDO00192007A, WA 1268, ID00019
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One Government Gulch - PO Box 929 Kellogg ID 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne
Spokane , WA99212

Work Order: W700523
Reported 27-Aug-07 10:02

Sampled: 27-Jul-07

Client Sample ID: WR-2 ) Received: 30-Jul-07
SVL Sample ID: W700523-05 (Solid) Sampled: CM
Method Analyte Result  Units RL MDL  Dilution Notes Analyzed Analyst
Acid/Base Accounting & Sulfur Forms
ASTM E1915-05 ABA 296.4 TCaCO3/KT 03-Aug-07 BIF
ASTM E1915-05 AGP 0.00 TCaCO3/kT 03-Aug-07 BIJF
Modified Sobek/ ANP 296.44 TCaCO3/kT 030 1.000E-3 03-Aug-07 BJF
ASTM E1915-05
Modified Sobek/ASTM Non-extractable <0.01 % 0.01 03-Aug-07  BIF
E1915-05 Sulfur
Modified Sobek/ASTM Non-Sulfate Sulfur <0.01 % 0.01 03-Aug-07 BJF
E1915-05
ASTM E1915-05 Pyritic Sulfur 0.00 % 03-Aug-07 BJF
ASTM E1915-05 Sulfate Sulfur 0.00 % 03-Aug-07 BJF
Modified Sobek/ASTM Total Sulfur <0.01 % 0.01 03-Aug-07 BIF

E1915-05

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, ID0O00192007A, WA 1268, ID00019
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One Government Guich - PO Box 929 Kellogg ID 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne
Spokane , WA99212

Work Order: W700523
Reported 27-Aug-07 10:02

Client Sample ID: WR-3 RS::;?JZSIZ 5(7):;3::8;
SVL Sample ID: W700523-06 (Solid) Sampled; CM
Method Analyte Result  Units RL MDL  Dilution Notes Analyzed Analyst
Acid/Base Accounting & Sulfur Forms
ASTM E1915-05 ABA 17.28 TCaCO3/kT 03-Aug-07 BJF
ASTM E1915-05 AGP 522 TCaCO3/kT 03-Aug-07 BJF
Modified Sobek/ ANP 22.50 TCaCO3/kT 0.30  1.000E-3 03-Aug-07 BIF
ASTM E1915-05
Modified Sobek/ASTM Non-extractable <0.01 % 0.01 03-Aug-07 BJF
E1915-05 Sulfur
Modified Sobek/ASTM Non-Sulfate Sulfur 0.17 % 0.01 03-Aug-07 BJF
E1915-05
ASTM E1915-05 Pyritic Sulfur 0.17 % 03-Aug-07 BJF
ASTM E1915-05 Sulfate Sulfur 0.03 % 03-Aug-07 BIJF
Modified Sobek/ASTM Total Sulfur 0.20 % 0.01 03-Aug-07 BJF
E1915-05

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, ID000192007A, WA 1268, ID00019
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One Government Gulch - PO Box 929

Kellogg ID 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne
Spokane , WA99212

Work Order: W700523
Reported 27-Aug-07 10:02

Quality Control Data
Blank Data
Method Analyte Units Result MDL RL Batch ID Notes Analyzed
Total Recoverable Metals by EPA 6000/7000 Series Methods
EPA 6010B Aluminum mg/kg <8.00 1.70 8.00 W708005 04-Aug-07
EPA 6010B Antimony mg/kg <2.00 0.660 2.00 W708005 04-Aug-07
EPA 6010B Arsenic mg/kg <2.50 0.740 2.50 W708005 04-Aug-07
EPA 6010B Barium mg/kg <0.2 0.03 0.2 W708005 04-Aug-07
EPA 6010B Beryllium mg/kg <0.200 0.0210 0.200 W708005 04-Aug-07
EPA 6010B Bismuth mg/kg <6.0 1.3 6.0 W708005 04-Aug-07
EPA 6010B Boron mg/kg <4.00 0.570 4.00 W708005 04-Aug-07
EPA 6010B Cadmium mg/kg <0.200 0.0520 0.200 W708005 04-Aug-07
EPA 6010B Calcium mg/kg <4.00 0.560 4.00 W708005 04-Aug-07
EPA 6010B Chromium mg/kg 0.614 0.0800 0.600 W708005 B7 04-Aug-07
EPA 6010B Cobalt mg/kg <0.600 0.0630 0.600 W708005 04-Aug-07
EPA 6010B Copper mg/kg <1.00 0.270 1.00 W708005 04-Aug-07
EPA 6010B Gallium mg/kg <2.00 0.730 2.00 W708005 04-Aug-07
EPA 6010B Iron mg/kg <6.00 0.950 6.00 W708005 04-Aug-07
EPA 6010B Lead mg/kg <0.750 0.500 0.750 W708005 04-Aug-07
EPA 6010B Lithium mg/kg <2.00 0.380 2.00 W708005 04-Aug-07
EPA 6010B Magnesium mg/kg <6.00 2.10 6.00 W708005 04-Aug-07
EPA 6010B Manganese mg/kg <0.400 0.0590 0.400 W708005 B7 04-Aug-07
EPA 6010B Molybdenum mg/kg <0.800 0.130 0.800 W708005 04-Aug-07
EPA 6010B Nickel mg/kg <1.00 0.290 1.00 W708005 83-:ug-8;
EPA 6010B Phosphorus mg/kg <5.00 0.890 5.00 W708005 B7 04-Aug-07
EPA 6010B Potassium mg/kg <50.0 5.10 50.0 W708005 04-Aﬁg-07
EPA 6010B Scandium mg/kg <0.200 0.0130 0.200 W78§88§ 04:Aug:07
EPA 6010B Selenium mg/kg <4.00 1.10 4.00 mosoos 04_Aug_07
EPA 6010B Silver mg/kg <0.500 0.0600 0.500 g
i /k <50.0 1.30 50.0 W708005 04-Aug-07
EPA 6010B Sodium mg/kg
i k <0.500 0.0890 0.500 W708005 04-Aug-07
EPA 6010B Strontium mg/kg .
i /k <1.50 0.630 1.50 W708005 04-Aug-07
EPA 6010B Thallium mg/kg .
i <5.00 0.800 5.00 W708005 04-Aug-07
EPA 6010B Tin mg/kg . . -
itani <0.500 0.0130 0.500 W708005 04-Aug-07
EPA 6010B Titanium mg/kg . . -
i <0.500 0.0740 0.500 W708005 04-Aug-07
EPA 6010B Vanadium mg/kg . . 100 W08003 04-Aug 07
EPA 6010B Zinc mg/kg <1.00 0.130 .
Mercury by SW846 Methods
2-Aug-07
EPA 7471A Mercury mg/kg <0.033 0.007 0.033 W708011 02-Aug:
Acid/Base Accounting & Sulfur Forms
Modified Sobek/ ANP TCaCO3/kT <0.30 1.000E-3 0.30 Ww707197 ggzﬁzg:g;/
Modified Sobek/.  Non-extractable Sulfur % <0.01 0.01 W707198 - g-07
i 9 <0.01 0.01 W707198 03-Aug
Modified Sobek/.  Non-Sulfate Sulfur Yo 0.01 W707198 03-Aug-07
Modified Sobek/. Total Sultur % <0.01 .

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, ID000192007A, WA 1268, ID00019
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One Government Gulch - PO Box 929

Kellogg ID 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne
Spokane , WA99212

Work Order: W700523
Reported 27-Aug-07 10:02

Duplicate Sample Data

Duplicate Sample RPD

Method Analyte Units Result Result RPD Limit Batch ID Notes Analyzed
Acid/Base Accounting & Sulfur Forms
Modified Sobek/ A¢  ANP TCaCO3/KT 37.53 41.67 10.5 20 W707197 03-Aug-07
Modified Sobek/AS Non-extractable Sulfur % 0.0348 0.0544 43.9 20 W707198 03-Aug-07
Mod!ﬁed Sobek/AS Non-Sulfa}te Sulfur % 0.105 0.0951 9.9 20 W707198 03-Aug-07
Modified Sobek/AS Total Sulfur % 0.209 0.205 19 20 W707198 03-Aug-07

Laboratory Control Sample Data LCS LCS % Acceptance

Method Analyte Units Result True Rec. Limits Batch ID Notes Analyzed
Total Recoverable Metals by EPA 6000/7000 Series Methods
EPA 6010B Aluminum mg/kg 102 100 102 88-111 W708005 04-Aug-07
EPA 6010B Antimony mg/kg 98.8 100 98.8 84 -110 W708005 04-Aug-07
EPA 6010B Arsenic mg/kg 96.8 100 96.8 84-110 W708005 04-Aug-07
EPA 6010B Barium mg/kg 98.1 100 98.1 92 -112 W708005 04-Aug-07
EPA 6010B Beryllium mg/kg 107 100 107 89 - 107 W708005 04-Aug-07
EPA 6010B Bismuth mg/kg 95.9 100 95.9 81-112 W708005 04-Aug-07
EPA 6010B Boron mg/kg 102 100 102 89-107 W708005 04-Aug-07
EPA 6010B Cadmium mg/kg 94.6 100 94.6 86-110 W708005 04-Aug-07
EPA 6910B Calcium mg/kg 1970 2000 98.7 87-107 W708005 04-Aug-07
EPA 6010B Chromium mg/kg 101 100 101 89 -111 W708005 04-Aug-07
EPA 6010B Cobalt mg/kg 98.9 100 98.9 89 - 107 W708005 04-Aug-07
EPA 6010B Copper mg/kg 112 100 112 89-112 W708005 04-Aug-07
EPA 6010B Gallium mg/kg 102 100 102 89 -106 W708005 04-Aug-07
EPA 6010B Iron mg/kg 1000 1000 100 86-117 W708005 04-Aug-07
EPA 6010B Lead mg/kg 96.1 100 96.1 82-117 W708005 04-Aug-07
EPA 6010B Lithium mg/kg 11 100 111 88-110 W708005 L5 04-Aug-07
EPA 6010B Magnesium mg/kg 2030 2000 101 86 - 105 W708005 04-Aug-07
EPA 6010B Manganese mg/kg 103 100 103 80 - 120 W708005 04-Aug-07
EPA 6010B Molybdenum mg/kg 111 100 111 86-115 W708005 04-Aug-07
EPA 6010B Nickel mg/kg 94.2 100 94.2 84 - 101 W708005 04-Aug-07
EPA 6010B Phosphorus mg/kg 97.4 100 974 80-119 W708005 04-Aug-07
EPA 6010B Potassium mg/kg 2090 2000 105 89-108 W708005 04-Aug-07
EPA 6010B Scandium mg/kg 0.0369 50.0 0.073¢ 88 - 107 W708005 L2 04-Aug-07
EPA 6010B Selenium mg/kg 87.4 100 874 80-108 W708005 04-Aug-07
EPA 6010B Silver mg/kg 5.01 5.00 100 90 -118 W708005 04-Aug-07
EPA 6010B Sodium mg/kg 1980 1900 104 87-108 W708005 04-Aug-07
EPA 6010B Strontium mg/kg 108 100 108 89-107 W708005 LS 04-Aug-07
EPA 6010B Thallium mg/kg 942 100 942 85-109 W708005 04-Aug-07
EPA 6010B Tin mg/kg 99.1 100 99.1 88-112 W708005 04-Aug-07
EPA 6010B Titanium mg/kg 105 100 105 90-110 W708005 04-Aug-07
EPA 6010B Vanadium mg/kg 105 100 105 93 - 109 W708005 04-Aug-07
EPA 6010B Zinc mg/kg 93.0 100 93.0 85-112 W708005 04-Aug-07
Mercury by SW846 Methods
EP: 7471% Y Mercury mg/kg 0.930 0.833 112 85-115 W708011 02-Aug-07

id/Base Accounting & Sulfur Forms

chdiﬁed Sobek/ AS ANP 8 TCaCO3/k” 52.55 52.0 101 83-113 wW707197 03-Aug-07
Modified Sobek/AS’ Total Sulfur % 0.303 0.280 108 84-136 W707198 03-Aug-07
SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, IDO00192007A, WA 1268, 1D00019
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One Government Gulch - PO Box 929

Kellogg ID 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne
Spokane , WA99212

Work Order: W700523
Reported 27-Aug-07 10:02

Matrix Spike Data

Spike Sample Spike % Acceptance

Method Analyte Units Result Result (R) Level (S)  Rec. Limits Batch ID Notes Analyzed
Total Recoverable Metals by EPA 6000/7000 Series Methods
EPA 6010B Aluminum mg/kg 10700 9330 100 R >4S 75-125 W708005 M3 04-Aug-07
EPA 6010B Antimony mg/kg 83.7 3.43 100 80.3 75-125 W708005 04-Aug-07
EPA 6010B Arsenic mg/kg 106 7.55 100 984 75-125 W708005 04-Aug-07
EPA 6010B Barium mg/kg 193 107 100 859 75-125 W708005 04-Aug-07
EPA 6010B Beryllium mg/kg 110 1.18 100 109.0 75-125 W708005 04-Aug-07
EPA 6010B Bismuth mg/kg 163 196 100 -33.4 75-125 W708005 M2 04-Aug-07
EPA 6010B Boron mg/kg 104 1.65 100 103.0  75-125 W708005 04-Aug-07
EPA 6010B Cadmium mg/kg 97.0 3.06 100 939 75-125 W708005 04-Aug-07
EPA 6010B Calcium mg/kg 10600 7550 2000 153.0 75-125 W708005 M3 04-Aug-07
EPA 6010B Chromium mg/kg 111 12,5 100 98.8 75-125 W708005 04-Aug-07
EPA 6010B Cobait mg/kg 105 7.22 100 97.7 75-125 W708005 04-Aug-07
EPA 6010B Copper mg/kg 2840 2740 100 923 75-125 W708005 M3 04-Aug-07
EPA 6010B Gallium mg/kg 104 <2.00 100 104.0 75-125 W708005 04-Aug-07
EPA 6010B [ron mg/kg 22200 21200 1000 97.1 75-125 W708005 M3 04-Aug-07
EPA 6010B Lead mg/kg 126 40.5 100 85.7 75-125 W708005 04-Aug-07
EPA 6010B Lithium mg/kg 126 9.38 100 116.0  75-125 W708005 04-Aug-07
EPA 6010B Magnesium mg/kg 5960 3260 2000 135.0 75-125 W708005 Ml 04-Aug-07
EPA 6010B Manganese mg/kg 855 816 100 R >4S 75-125 W708005 M3 04-Aug-07
EPA 6010B Molybdenum mg/kg 116 8.01 100 108.0 75-125 W708005 04-Aug-07
EPA 6010B Nickel mg/kg 108 3.23 100 105.0  75-125 W708005 04-Aug-07
EPA 6010B Phosphorus mg/kg 1040 798 100 R >4S 75-125 W708005 M3 04-Aug-07
EPA 6010B Potassium mg/kg 3410 1210 2000 110.0  75-125 W708005 04-Aug-07
EPA 6010B Scandium mg/kg 2.02 1.94 50.0 0.2 75-125 W708005 N 04-Aug-07
EPA 6010B Selenium mg/kg 92.1 2.17 100 90.0 75-125 W708005 04-Aug-07
EPA 6010B Silver mg/kg 8.84 11.7 5.00 -56.6  75-125 W708005 M2 04-Aug-07
EPA 6010B Sodium mg/kg 2150 94.5 1900 108.0 75125 W708005 04-Aug-07
EPA 6010B Strontium mg/kg 139 326 100 106.0 75-125 W708005 04-Aug-07
EPA 6010B Thallium mg/kg 90.1 <1.50 100 90.1 75-125 W708005 04-Aug-07
EPA 6010B Tin mg/kg 184 772 100 107.0 75-125 W708005 04-Aug-07
EPA 6010B Titanium mg/kg 695 535 100 R >4S 75-125 W708005 M3 04-Aug-07
EPA 6010B Vanadium mg/kg 133 27.1 100 1050  75-125  'W708005 04-Aug-07
EPA 6010B Zinc mg/kg 163 73.7 100 89.5 75-125 W708005 04-Aug-07
Mercury by SW846 Methods
EPA 7471A Mercury mg/kg 0.202 0.042 0.167 96.0 75-125 W708011 02-Aug-07

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERTO0027, ID0O00192007A, WA 1268, ID00019

Page 3 of 5



One Government Gulch - PO Box 929

Kellogg ID 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Spokane
920 North Argonne
Spokane , WA99212

Work Order: W700523
Reported 27-Aug-07 10:02

Matrix Spike Duplicate Data

Spike Sample Spike % Rec. RPD

Method Analyte Units Result  Result Level Rec. Limits RPD Limit Batch Notes Analyzed
Total Recoverable Metals by EPA 6000/7000 Series Methods
EPA 6010B Aluminum mg/kg 10500 9330 100 1150 75-125 1.7 20 W708005 M3 04-Aug-07
EPA 6010B Antimony mg/kg 82.4 343 100 78.9 75-125 1.6 20 W708005 04-Aug-07
EPA 6010B Arsenic mgkg 107 7.55 100 99.1 75-125 0.7 20 W708005 04-Aug-07
EPA 6010B Barium mgkg 195 107 100 87.5 75-125 0.8 20 W708005 04-Aug-07
EPA 6010B Beryllium mg/kg 110 1.18 100 109 75-125 0.5 20 W708005 04-Aug-07
EPA 6010B Bismuth mg/kg 159 196 100 -36.6 75-125 2.0 20 W708005 M2 04-Aug-07
EPA 6010B Boron mg/kg 105 1.65 100 103 75-125 0.4 20 W708005 04-Aug-07
EPA 6010B Cadmium mgkg 95.7 3.06 100 92.6 75-125 13 20 W708005 04-Aug-07
EPA 6010B Calcium mg/kg 10500 7550 2000 150 75-125 0.7 20 W708005 M3 04-Aug-07
EPA 6010B Chromium mg/kg 113 12,5 100 100 75-125 1.3 20 W708005 04-Aug-07
EPA 6010B Cobalt mg/kg 105 7.22 100 98.1 75-125 0.4 20 W708005 04-Aug-07
EPA 6010B Copper mg/kg 2760 2740 100 14.5 75-125 2.8 20 W708005 M3 04-Aug-07
EPA 6010B Gallium mgkg 103 ND 100 103 75-125 0.9 20 W708005 04-Aug-07
EPA 6010B Iron mg/kg 21900 21200 1000 72.7 75-125 1.1 20 W708005 M3 04-Aug-07
EPA 6010B Lead mg/kg 123 40.5 100 825 75-125 26 20 W708005 04-Aug-07
EPA 6010B Lithium mgkg 123 9.38 100 114 75-125 2.0 20 W708005 04-Aug-07
EPA 6010B Magnesium mg/kg 5870 3260 2000 131 75-125 1.5 20 W708005 M1 04-Aug-07
EPA 6010B Manganese mgkg 846 816 100 304 75-125 1.0 20 W708005 M3 04-Aug-07
EPA 6010B Molybdenum mg/kg 115 8.01 100 107 75-125 0.9 20 W708005 04-Aug-07
EPA 6010B Nickel mg/kg 108 3.23 100 105 75-125 0.4 20 W708005 04-Aug-07
EPA 6010B Phosphorus mgkg 1020 798 100 221 75-125 1.5 20 W708005 M3 04-Aug-07
EPA 6010B Potassium mg/kg 3380 1210 2000 108 75-125 0.9 20 W708005 04-Aug-07
EPA 6010B Scandium mg/kg  2.00 1.94 50.0 0.111 75-125 1.2 20 W708005 04-Aug-07
EPA 6010B Selenium mg/kg  92.6 2.17 100 90.4 75-125 0.5 20 W708005 04-Aug-07
EPA 6010B Silver mg/kg 895 1.7 5.00 -54.5 75-125 1.1 20 W708005 M2 04-Aug-07
EPA 6010B Sodium mgkg 2120 94.5 1900 106 75-125 1.4 20 W708005 04-Aug-07
EPA 6010B Strontium mg/kg 138 326 100 105 75-125 0.8 20 W708005 04-Aug-07
EPA 6010B Thallium mg/kg 882 ND 100 88.2 75-125 2.1 20 W708005 04-Aug-07
EPA 6010B Tin mg/kg 182 77.2 100 104 75-125 1.6 20 W708005 04-Aug-07
EPA 6010B Titanium mg/kg 685 535 100 151 75-125 14 20 W708005 M3 04-Aug-07
EPA 6010B Vanadium mg/kg 133 27.1 100 106 75-125 0.5 20 W708005 04-Aug-07
EPA 6010B Zinc mg/kg 164 73.7 100 90.5 75-125 0.6 20 W708005 04-Aug-07
Mercury by SW846 Methods
EPA 7471A Mercury mg/kg 0.213 0.042 0.167 103 75-125 5.6 20 W708011 02-Aug-07

Post-Prep Spike Data Spike Sample  Spike % Acceptance

Method Analyte Units Result Result Level Rec. Limits Batch ID Notes Analyzed
Total Recoverable Metals by EPA 6000/7000 Series Methods
EPA 6010B Bismuth mg/L 3.0 2.0 1.00 107 75-125  W708005 08-Aug-07
EPA 6010B Magnesium mg/L 54.6 32.6 20.0 110 75-125  W708005 08-Aug-07
EPA 6010B Sitver mg/L 0.176 0.117 0.0500 119 75-125  W708005 08-Aug-07

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, 1D00019, CERT0027, ID000192007A, WA 1268, ID00019

Page 4 of §



One Government Guich - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891

URS Corporation - Spokane
920 N()(])'tl? Argonne P Work Order: W700523

Spokane , WA99212 Reported 27-Aug-07 10:02

Notes and Definitions

N Matrix spike recovery not within control limits.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is disproportionate to spike level.
The L.CS was acceptable.

M2 Matrix spike was low, but the LCS was acceptable.

M1 Matrix spike was high, but the LCS was acceptable.

L5 The associated LCS recovery was outside laboratory acceptance limits, but within method acceptance limits.

L2 The associated LCS recovery was below laboratory acceptance limits.

D2 Sample required dilution due to high concentration of target analyte.

B7 Target analyte detected in method blank at or above method reporting limit, but concentration found in the sample is 10 times the
concentration found in the method biank.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

SVL Analytical, Inc.

Certifications: AZ 0538, CA 2080, ID00019, E87993, ID00019, CERT0027, 1D000192007A, WA 1268, 1D00019

Page 5 of §
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CHAIN OF CUSTODY RECORD

SVL Analytical, inc. ¢ One Government Gulch e Kellogg, ID 83837 e (208) 784-1258 e FAX: (208) 783-0891

FOR SVL USE ONLY
SVL JOB #

(°C

'TEMP on Receipt:

Report to Company: ues Invoice Sent To: U KS - S!ﬂo ‘C(thQ, Table 1. -- Matrix Type
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ANALYTICAL CHAIN OF CUSTODY RECORD /
SVL Analytical, Inc. e One Government Gulch e Kellogg, ID 83837 e (208) 784-1258 e FAX: (208) 783-0891 C
TEMP on Receipt:
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CHAIN OF CUSTODY RECORD

SVL Analytical, Inc. e One Government Gulch e Kellogg, ID 83837 e (208) 784-1258 e FAX: (208) 783-0891

Page-_s_ of __/3_

# 130397

FOR SVL USE ONLY
SVL JOB #

1°C

TEMP on Receipt:

Report to Company: OKS Invoice Sent To: ()RS — by Hokbo AL Table 1. -- Matrix Type
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Email: Clmeh ng - wbale~@ Urscs Pl Com  POE: Samplers Signature: /7/\_, ._.\/ 7/21[07/
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Indicate State of sample origination: USACE? [ves [no b | | ‘ ‘\‘ | “
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ANALYTICAL

One Government Gulch - PO Box 929 Kellogg ID 83837-0929

(208) 784-1258

Fax (208) 783-0891

URS Corporation - Portland
111 SW Columbia St. #1500
Portland, OR 97201

Work Order: W701660
Reported  09-Oct-07 14:11

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix

Date Sampled

Date Received

BLAST ROCK WR-4 W701660-01 Solid

20-Sep-07

02-Oct-07

The complete report includes pages for each sample; a full QC report, and a notes page.

SVL holds the following certifications: AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology),

MT:CERT0027, NV:ID000192007A, WA:1268, WY:1D00019

Work order Report Page 1 of 4


http://www.svl.net

MANALYT\ CAL

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891

URS Corporation - Portland

111 SW Columbia St. #1500 Work Order: W701660
Portland, OR 97201 Reported 09-Oct-07 14:11
Client Sample ID: BLAST ROCK WR-4 Sampled:  20-Sep-07
. Received: 02-Oct-07
SVL Sample ID: W701660-01 (Solid) Sample Report Page 1 of 1 Sampled By:
Method Analyte Result Units RL MDL Dilution Notes Analyzed Analyst

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Arsenic 204 mg/kg 2.5 0.7 08-Oct-07 AS
EPA 6010B Barium 21.3 mg/kg 0.20 0.03 08-Oct-07 AS
EPA 6010B Cadmium 2.24 mg/kg 0.20 0.05 08-Oct-07 AS
EPA 6010B Chromium 63.0 mg/kg 0.60 0.08 08-Oct-07 AS
EPA 6010B Cobalt 12.7 mg/kg 0.60 0.06 08-Oct-07 AS
EPA 6010B Copper 1450 mg/kg 1.00 0.27 08-Oct-07 AS
EPA 6010B Lead 21.2 mg/kg 0.75 0.50 08-Oct-07 AS
EPA 6010B Manganese 1920 mg/kg 0.40 0.06 08-Oct-07 AS
EPA 6010B Selenium <4.0 mg/kg 4.0 1.1 08-Oct-07 AS
EPA 6010B Silver 4.85 mg/kg 0.50 0.06 08-Oct-07 AS
EPA 6010B Zinc 63.6 mg/kg 1.00 0.13 08-Oct-07 AS

Mercury by SW846 Methods

EPA 7471A Mercury <0.033 mg/kg 0.033 0.007 09-Oct-07 JAA

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

/ M Larry Drew
Technical Director

SVL holds the following certifications: AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology),

MT:CERT0027, NV:ID000192007A, WA:1268, WY:1D00019 Work order Report Page 2 of 4


http://www.svl.net

ANALYTICAL

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891

URS Corporation - Portland
111 SW Columbia St. #1500 Work Order: W701660
Portland, OR 97201 Reported 09-Oct-07 14:11

Quality Control - BLANK Data

Method Analyte Units Result MDL MRL Batch ID Analyzed Notes

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Arsenic mg/kg <25 0.7 2.5 W710182  08-Oct-07
EPA 6010B Barium mg/kg <0.20 0.03 0.20 W710182  08-Oct-07
EPA 6010B Cadmium mg/kg <0.20 0.05 0.20 W710182  08-Oct-07
EPA 6010B Chromium mg/kg <0.60 0.08 0.60 W710182  08-Oct-07
EPA 6010B Cobalt mg/kg <0.60 0.06 0.60 W710182  08-Oct-07
EPA 6010B Copper mg/kg <1.00 0.27 1.00 W710182  08-Oct-07
EPA 6010B Lead mg/kg <0.75 0.50 0.75 W710182 08-Oct-07
EPA 6010B Manganese mg/kg <0.40 0.06 0.40 W710182 08-Oct-07
EPA 6010B Selenium mg/kg <4.0 1.1 4.0 W710182  08-Oct-07
EPA 6010B Silver mg/kg <0.50 0.06 0.50 W710182  08-Oct-07
EPA 6010B Zinc mg/kg <1.00 0.13 1.00 W710182  08-Oct-07
Mercury by SW846 Methods

EPA 7471A Mercury mg/kg <0.033 0.007 0.033 W710170  09-Oct-07

Quality Control - LABORATORY CONTROL SAMPLE Data

LCS LCS % Acceptance
Method Analyte Units Result True Rec. Limits Batch ID Analyzed Notes

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Arsenic mg/kg 87.6 100 87.6 84-110 W710182 08-Oct-07
EPA 6010B Barium mg/kg 100 100 100 92-112 W710182 08-Oct-07
EPA 6010B Cadmium mg/kg 94.1 100 94.1 86-110 W710182 08-Oct-07
EPA 6010B Chromium mg/kg 99.8 100 99.8 89-111 W710182 08-Oct-07
EPA 6010B Cobalt mg/kg 94.2 100 94.2 89-107 W710182 08-Oct-07
EPA 6010B Copper mg/kg 101 100 101 89-112 W710182 08-Oct-07
EPA 6010B Lead mg/kg 94.6 100 94.6 82-117 W710182 08-Oct-07
EPA 6010B Manganese mg/kg 97.6 100 97.6 80-120 W710182 08-Oct-07
EPA 6010B Selenium mg/kg 79.6 100 79.6 80 - 108 W710182  08-Oct-07
EPA 6010B Silver mg/kg 4.90 5.00 97.9 90-118 W710182  08-Oct-07
EPA 6010B Zinc mg/kg 91.5 100 91.5 85-112 W710182 08-Oct-07
Mercury by SW846 Methods

EPA 7471A Mercury mg/kg 0.927 0.833 111 85-115 W710170 09-Oct-07

Quality Control - MATRIX SPIKE Data

Spike Sample Spike % Acceptance
Method Analyte Units Result Result (R) Level (S) Rec. Limits Batch ID Analyzed Notes

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Arsenic mg/kg 85.9 <25 100 85.9 75- 125 W710182  08-Oct-07

EPA 6010B Barium mg/kg 169 18.2 100 151 75- 125 W710182  08-Oct-07 Ml
EPA 6010B Cadmium mg/kg 92.6 <0.20 100 92.6 75- 125 W710182  08-Oct-07

EPA 6010B Chromium mg/kg 99.0 <0.60 100 98.7 75- 125 W710182  08-Oct-07

EPA 6010B Cobalt mg/kg 94.0 331 100 90.7 75- 125 W710182  08-Oct-07

EPA 6010B Copper mg/kg 102 <1.00 100 101 75- 125 W710182  08-Oct-07

EPA 6010B Lead mg/kg 93.4 <0.75 100 93.4 75- 125 W710182  08-Oct-07

EPA 6010B Manganese mg/kg 98.7 1.31 100 97.4 75- 125 W710182  08-Oct-07

EPA 6010B Selenium mg/kg 73.8 <4.0 100 73.8 75-125 W710182  08-Oct-07 M2
EPA 6010B Silver mg/kg 4.88 <0.50 5.00 97.5 75-125 W710182 08-Oct-07

EPA 6010B Zinc mg/kg 89.4 <1.00 100 89.2 75-125 W710182 08-Oct-07
Mercury by SW846 Methods

EPA 7471A Mercury mg/kg 0.367 0.200 0.167 100 75-125 W710170  09-Oct-07

SVL holds the following certifications: AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology),

MT:CERT0027, NV:ID000192007A, WA:1268, WY:1D00019 Work order Report Page 3 of 4


http://www.svl.net

ANALYTICAL

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891

URS Corporation - Portland
111 SW Columbia St. #1500 Work Order: W701660
Portland, OR 97201 Reported 09-Oct-07 14:11

Quality Control - MATRIX SPIKE DUPLICATE Data

Spike Sample Spike % Rec. RPD
Method Analyte Units Result Result Level Rec. Limits RPD Limit Batch ID Analyzed Notes

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Arsenic mg/kg 82.3 ND 100 82.3 75-125 42 20 W710182 8-Oct-07
EPA 6010B Barium mg/kg 128 18.2 100 110 75-125 27.5 20 W710182 8-Oct-07 R2
EPA 6010B Cadmium mg/kg 88.0 ND 100 88.0 75-125 5.1 20 W710182 8-Oct-07
EPA 6010B Chromium mg/kg 93.0 0.30 100 92.7 75-125 6.3 20 W710182 8-Oct-07
EPA 6010B Cobalt mg/kg 89.2 331 100 85.9 75-125 52 20 W710182 8-Oct-07
EPA 6010B Copper mg/kg 97.5 0.85 100 96.7 75-125 4.2 20 W710182 8-Oct-07
EPA 6010B Lead mg/kg 89.3 ND 100 89.3 75-125 4.4 20 W710182 8-Oct-07
EPA 6010B Manganese mg/kg 95.7 1.31 100 94.4 75-125 3.1 20 W710182 8-Oct-07
EPA 6010B Selenium mg/kg 70.7 ND 100 70.7 75-125 4.4 20 W710182 8-Oct-07
EPA 6010B Silver mg/kg 473 ND 5.00 94.6 75-125 3.1 20 W710182 8-Oct-07
EPA 6010B Zinc mg/kg 85.6 0.14 100 85.5 75-125 43 20 W710182 8-Oct-07
Mercury by SW846 Methods

EPA 7471A Mercury mg/kg 0.348 0.200 0.167 89.0 75-125 5.1 20 W710170 9-Oct-07

Quality Control - POST DIGESTION SPIKE Data

Spike Sample Spike % Acceptance
Method Analyte Units Result Result (R) Level (S) Rec. Limits Batch ID Analyzed Notes

Total Recoverable Metals by EPA 6000/7000 Series Methods

EPA 6010B Barium mg/kg 121 18.2 100 103 75-125 W710182 08-Oct-07
EPA 6010B Selenium mg/kg 80.6 <4.0 100 80.6 75-125 W710182 08-Oct-07

Notes and Definitions

R2 RPD exceeded the laboratory control limit.
M2 Matrix spike was low, but the LCS was acceptable.
M1 Matrix spike was high, but the LCS was acceptable.

SVL holds the following certifications: AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology),

MT:CERT0027, NV:ID000192007A, WA:1268, WY:1D00019 Work order Report Page 4 of 4
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APPENDIX D
WASTE ROCK VOLUME CALCULATIONS

(See separate file)
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