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Site Investigation Report, Bear Gulch Mine Complex, IPNF

EXECUTIVE SUMMARY

Maxim Technologies, Inc.® (Maxim) prepared this site investigation and characterization report
for the U.S. Department of Agriculture, Forest Service. The Forest Service identified the Bear
Gulch Mine Complex as a priority site for reclamation activities. Abandoned, historic
lead/silver/zinc mines are situated in the Bear Gulch drainage that present a potential risk to
human health and the environment from uncontrolled mine waste deposits, mine discharges,
and mine openings.

Mining activities occurred intermittently in the Bear Gulch watershed, which is located primarily
on National Forest land within the Idaho Panhandle National Forests, Coeur d'Alene River
Ranger District, from the late 1890s up until as recently as the late 1970s. This document
describes the results of a site investigation that was performed at five historic mine sites located
in Bear Gulch. The sites included in the investigation are the Bear Top/Orofino Mill site, Silver
Scott Mine, Bear Top Mine, lone Mine, and Orofino Mine. The mines are located both in the
floodplain of Bear Gulch Creek and on the heavily forested, steep hillsides above the creek.

The purpose of the Bear Gulch Mine Complex project was to characterize impacts associated
with historic hard rock mining and to estimate the volume of mine waste materials present at
the five mine sites. The objectives were to determine lateral and vertical extent of metals
concentrations in mine wastes, calculate waste volume, and document water quality conditions
in Bear Gulch Creek and in discharging adits.

Maxim conducted the investigation according to standard operating methods and procedures
described in a project specific Sampling and Analysis Plan. Site characterization activities were
completed during October and November 2001 and July 2002. A total of 54 mine waste
samples, two sediment samples, and seven surface water samples were collected and analyzed.
Site maps were completed for each site, and topographic surveys were completed at several of
the sites. Samples were analyzed for metals and acid/base characteristics, among other
parameters.

Analytical data from individual mine waste areas were assessed to determine which metals
exceeded background concentrations and reference cleanup guidelines and standards. The
following describes Maxim’s key findings.

BEAR GULCH CREEK SURFACE WATER AND SEDIMENT QUALITY

Analytical results from upstream and downstream samples collected from Bear Gulch Creek
indicate the Bear Gulch Mine Complex impacts water quality. Water quality impacts result
principally from mine waste present at the Bear Top/Orofino Mill site located in the floodplain of
Bear Gulch Creek. These wastes, including tailings, reworked tailings, mixed tailings and
alluvium, and concentrate, are in direct contact with the creek along the streambanks, in the
streambed, and on adjacent areas along a stream length of at least 1,000 feet.
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Total cadmium, iron, lead, and zinc were detected in the upstream and downstream samples,
with concentrations of these metals exceeding acute and chronic aquatic life standards.
Concentrations of these metals were all higher in the downstream sample, indicating mine
wastes are impacting water quality.

Mean total metals in the streambed sediment samples were relatively low compared to
background concentrations, but total copper, lead, and zinc concentrations were considerably
higher in the downstream sample than the upstream sample. These data also indicate that
mine wastes at the millsite and possibly the other mines in the Bear Gulch Mine Complex
negatively impact sediment quality in Bear Gulch Creek.

ADIT DISCHARGE CHARACTERISTICS

The five adit discharges present at the mines during the field investigations had very limited
flows, with the highest flow measured from the lower adit at the Orofino Mine (4 gallons per
minute). Flows from the other adits were all less than one gallon per minute. Adit discharge
water quality was generally near-neutral in pH and contained relatively low concentrations of
common ions.

The primary metals of concern in the adit discharges are cadmium, copper, lead, and zinc. Zinc
concentrations were generally the highest of the metals detected in the discharges, with the
highest dissolved zinc concentration of 5.68 milligrams per liter being measured at the Orofino
Mine (lower adit). This concentration was generally 10 times higher than zinc concentrations
measured at the other adit discharges. Generally, cadmium, lead, and zinc exceeded State of
Idaho acute and chronic water quality criteria, although loading of these metals to Bear Gulch is
minor if at all based on the flow regime sampled during the site investigation.

MINE WASTE CHARACTERISTICS

Safety hazards were identified at each of the five mine sites and included open adits, open
stopes at the Bear Top Mine, collapsed or dilapidated buildings, exposed mine waste, and
abundant debris. Perhaps the most significant safety hazards are the open adits and stopes.

At the five sites, 18 discrete or unique areas of mine waste were identified. Four waste areas
were mapped and described at the Bear Top/Orofino Mill site including waste and debris
associated with the mill, exposed tailings, mill concentrate, and mixed tailings and alluvium.
Mine waste at the four mine sites were primarily waste rock dumps downslope of adits. A total
of 12 waste rock dump/areas were described and mapped including two at the Silver Scott
Mine, three at the Bear Top Mine, four at the lone Mine, and three at the Orofino Mine.

The greatest volume of mine waste present at the five sites was found at the Bear Top/Orofino
Mill site, the Bear Top Mine, and the lone Mine (between about 11,000 and 13,000 cubic yards
at each site). The Silver Scott Mine had the lowest volume (about 1,500 cubic yards). The
total volume of mine waste at the five sites is about 44,000 cubic yards.
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Contaminants of concern are defined as those contaminants (metals) that exhibit
concentrations greater than three times background levels and/or exceed cleanup guidelines for
human health risk. The one common contaminant of concern that was present at all the mine
dumps characterized except for the Lower Workings at the lone Mine, is total lead.
Concentrations of total lead in nearly all mine waste samples exceeded 1,100 milligrams per
kilogram (mg/kg), well above background levels. For many samples, lead concentrations
exceeded 10,000 mg/kg. Total lead concentrations ranged from 116,000 mg/kg in tailings to
59 mg/kg in mine waste rock. In mine waste samples other metals including cadmium, copper,
mercury (at all but the Silver Scott Mine), and zinc were found at concentrations greater than
three times background.

Even though the majority of the samples submitted for analysis exhibited near-neutral pHs,
leachate tests conducted on mine wastes indicated that the metals present in the waste are
leachable. The most common leachable metals are lead and zinc, although cadmium, copper,
and mercury (in one sample) were detected in synthetic leachate. Most leachable metals (4 or
more) were measured above State of Idaho chronic aquatic life standards in samples collected
from the Bear Top/Orofino Mill site and the upper workings of the Orofino Mine.
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1.0 INTRODUCTION

Maxim Technologies, Inc.® (Maxim) prepared this site characterization report for the U.S.
Department of Agriculture, Forest Service (USDA-FS), Region 1, under the terms and conditions
of Contract No. 53-0343-0-0014, Delivery Order No. 43-0343-1-0421. The Forest Service
identified the Bear Gulch Mine Complex, which is located in Shoshone County, Idaho, within the
Coeur d’Alene River Ranger District, Idaho Panhandle National Forests (IPNF), as a priority site
for reclamation activities. Abandoned, historic lead/silver/zinc mines are situated in the Bear
Gulch drainage that present a potential risk to human health and the environment from
uncontrolled mine waste deposits, mine discharges, and mine openings.

This document describes the results of a site investigation that was performed at five historic
mine sites located in Bear Guich. Site investigation and characterization work was completed
according to Maxim’s Work Plan, which was submitted to the USDA-FS on September 16, 2001,
and by following the National Contingency Plan’s non-time-critical removal action process and
associated Environmental Protection Agency (EPA) guidance documents (EPA, 1993).

The sites included in this investigation are the following:

e Bear Top/Orofino Millsite and tailings

e  Silver Scott Mine (also known as the Lost Cabin Mine)
e Bear Top Mine

e lone Mine (Pirate Chief Claims)

e  Orofino Mine (also known as the Silver Crystal Mine)

1.1 PURPOSE AND OBJECTIVES

The purpose of the Bear Gulch Mine Complex project was to characterize impacts associated
with historic hard rock mining and to estimate the volume of mine waste materials present at
the five mine sites. Data presented in this report will be used to support mine waste
reclamation decisions in the Bear Gulch drainage based on human health and environmental
risk evaluations. The following objectives were established for the investigation and
characterization work:

¢ Document metals concentrations in mine wastes to characterize the extent and degree of
contamination due to mining and processing operations, and verify the potential risks to
human health and the environment.

e Document the number and size of mine openings.

o Develop information relative to waste volume and area affected by mining disturbances.

e Prepare base maps for each site showing pertinent natural and cultural features, sampling
stations, and the approximate extent of mine waste material.
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1.2 SITE LOCATION AND DESCRIPTION

The Bear Gulch Mine Complex is situated in the Summit Mining District (District) in the central
portion of Shoshone County, and is located approximately seven miles east of Murray, ldaho
(Figure 1). The District is one of eleven districts that are collectively known as the Coeur
d'Alene Mining District. Mining activities have occurred intermittently in the District since the
late 1890s up until as recently as the late 1970s. This investigation was focused on five sites
located in the Coeur d’Alene River Ranger District of the IPNF (also known as the Coeur d'Alene
National Forest), and are situated within the Bear Gulch Drainage (Figure 2a). Access to the
area is by Forest Service (FS) Road 9, which follows the North Fork of the Coeur d'Alene River
from the Kingston exit off Interstate 90 to Thompson Pass. Thompson Pass can also be
accessed from Thompson Falls, Montana, by traveling west on FS Road 9. Access to the five
mine sites is by gravel road FS Road 938, which intersects USFS Road 9 about seven miles west
of Thompson Pass (Figure 1).

Figure 2a shows the study area on an aerial photograph of the drainage. The Bear Top/Orofino
Millsite is located in the bottom of the Bear Gulch drainage, a tributary to Prichard Creek. The
Bear Top, Orofino, and lone Mines are located on the south slope above Bear Gulch, while the
Silver Scott Mine is located on the north side of the drainage. Site elevations range from
approximately 3,600 feet at the millsite up to approximately 5,500 feet above mean sea level at
the lone Mine. The area is heavily forested with dense brush and conifers, and the topography
is generally very steep. Approximate private property boundaries are shown on Figure 2b and
Table 1 presents a summary table listing the location, ownership, cultural features, waste
materials, and proximity to Bear Gulch for each site.

1.3 MINING HISTORY

The Summit Mining District (Prichard and Eagle Creek drainages) is one of eleven districts that
are collectively known as the Coeur d'Alene Mining District. Most of the mines in the Summit
District are base metal (lead and zinc) shear zone-hosted deposits within metasedimentary
rocks of the Precambrian aged Belt Supergroup. The most important for the mines in the
district is the Prichard formation, which is classified into upper and lower parts (IGS 1997).
Most of the lode mines in the area are hosted in Hosterman's (1956) lower Prichard unit, which
consists of banded medium-gray argillite with abundant pyrite crystals.

In the Coeur d'Alene District, waste materials from old mills commonly contain high levels of
arsenic as well as other metals. Jig tailings from a mill using gravity flotation generally contain
several orders of magnitude less arsenic than tailings from mills using more recent floatation
separation techniques. Lower arsenic levels can be attributed to the different separation
techniques. Jig separation is a gravity based method where the heavier minerals remain
together. Selective flotation separates minerals such as sphalerite and galena from arsenic-
bearing minerals.
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TABLE 1

SUMMARY OF SITE INFORMATION
Bear Gulch Mine Complex Site Investigation

Idaho Panhandle National Forests

WASTE MATERIAL AREAS/

Ore bin, collapsed

Portal timber structure

dump

SITE LOCATION OWNERSHIP GEOLOGIC CULTURAL FEATURES MINE OPENINGS SURFACE WATER
FEATURES DESIGNATION
Empty Fuel Drums Level 1 Level 1 (lower) waste rock dump Tributary to Bear Gulch
Collapsed Building Adit 1, open Level 2 (middle) waste rock dump 1 gpm flowing from the 2
3 standing buildings Level 2 Level 2 sulfide ore stockpile adits at the Level 2
patented claims Ore Chute, partially collapsed 2 flowing adits Level 3 (upper) waste rock dump Adit 5, occasional seepage
Bear Top Mine SE1/2, Sec 6, T49N, R6E |surrounded by National| Prichard Fm  |Rail tracks Level 3
Forest land
Drill steel and air hose Adit 3, gated but open
Rock core Large stope, Adit 3
Drain Pipe (dry) in Adit 2 Adit 4, open
Adit 5 open
Patented claims . . .
surrounded by National Ore Bin, collapsed Adit 1, open Lower waste rock dump Tributary to Bear Gulch
orofino Mine SW1/4, Sec 6, TAN, RGE Forest land, exclgdmg prichard Fm Concrete foundation, building ruins Adit 2, open Upper waste rock dump 5 gpm flowing from Adit 1
the Lower Workings Scattered 8-inch pipe 1 gpm flowing from Adit 2
which is on National Pip 9P 9
Forest Concrete cistern
Bear Top/Orofino patented claims Mill Building, collapsed Tailings, Mill debris Bear Gulch Creek
Millsite SW1/4, Sec 6, TA9N, R5E |surrounded bly Ndational Prichard Fm || gading Ramp Ruins Sediment, Reworked Tailings/Alluvium
Forest lan:
Wooden Debris Concentrate Loading area
Patented claims . . .
surrounded by National Small building Adit 1, open (seeps) Lower waste rock dump Tributary to Bear Gulch
lone Mine SW1/4, Sec 6, TAON, R6E Forest land, exclgdmg Prichard Fm Adit Middle waste rock dump
the Upper Workings Adit 2, open Upper waste rock dum|
which is on National » op bp p
Forest Adit 3, open Related upper waste rock dump
Metal sided building Adit 1, gated but open Lower "recent" waste rock dump Tributary to Bear Gulch
i Rail tracks Adit 2, open Upper waste rock dum,
Silver Scott Mine | NEL/4, Sec 1, T49N, RSE | National Forest land F;’Lclfri'g;doi? P P%ﬁle_osposmugh_t_twmk_

Notes:

Information sources: 1GS, 1997, USFS RFP to Maxim, Site visit with USFS and Maxim on 9/05/01
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1.3.1 BEAR TOP/OROFINO MILLSITE

The Bear Top/Orofino Millsite was built in 1904 on the active waterway of Bear Gulch Creek,
producing gravity or jig tailings. The water powered mill structure consisted of a flume,
compressor, crusher, rollers and jigs, concentrator, and a 3,000 foot aerial tramway connecting
to the No. 3 level of the Bear Top Mine. Original mill capacity was 60 tons per day, which was
later upgraded several times with the advent of electric power to a peak capacity of 150 to 200
tons per day. The millsite was operated intermittently until the mid-1930s producing “first-class”
smelting-grade ore (IGS 1997).

The road up Bear Gulch (FS Road 938) bridges Bear Gulch Creek and turns into the access road
for the Orofino, Bear Top, and lone mines. Just past this bridge on the south bank of Bear
Gulch are the stone footings and other remains of the old jig mill. The flooding of a tributary
has destroyed this section of the road and washed out a substantial amount of jig tails. The
rest of the tails are located just to the west of the mill and impinge directly on Bear Gulch
Creek. The old mill is totally collapsed. The remaining tailings form a dump about 200 feet long
(east - west), 40 feet wide (north - south), and approximately five feet thick. There is an old
concentrate loading ramp about 240 feet west of the mill on the north side of the FS Road 938.

1.3.2 BEAR TOP MINE

The Bear Top Mine was operated intermittently from the early 1900s until as recently as 1977.
Total recorded production for the Bear Top Mine between 1904 and 1973 was 22,070 tons of
ore yielding 19 ounces of gold, 23,794 ounces of silver, 7,242 pounds of copper, 6,500,000
pounds of lead, and 237,000 pounds of zinc (IGS 1997).

There were three working levels of the Bear Top Mine (labeled lower, middle, and upper) that
were utilized to expose the vein of lead sulfide ore, which strikes N 45° to 65° W and dips from
60° S to vertical along a high angle brecciated fault shear zone. The ore minerals of this vein
are galena with sphalerite and chalcopyrite in a gangue of quartz, pyrite, and carbonate
minerals. Site openings include five open adits distributed over the three working levels, and
two open stopes on the main adit of upper workings (one large stope and one small stope or
shaft). Other features include standing buildings, fuel drums, and collapsed ore chutes, ralil
tracks, and scattered drill steel, air hose and rock core samples.

1.3.3 OROFINO MINE

The inactive Orofino Mine was consolidated with the Bear Top Mine in 1911 and the most
recent recorded operations occurred in 1954. Lessees reclaimed the dump in 1955. The Orofino
Mine is located directly down slope from the lone Mine and its two levels exposed a vein the
strikes from N 60° W to 80° E and dips from 50° to 60° S. Production figures for the Orofino
are not available, but considering the size of the waste rock dumps, this mine was possibly one
of the largest producers in Bear Guich.
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The Orofino Mine site includes two fairly large waste rock dumps, two small waste rock dumps,
and two open adits. The uppermost adit and dump are located about 200 feet up the tributary
from the lower dump and are not accessible by a usable road. The two smaller waste rock
dumps are located approximately 75 feet and 175 feet west of the upper adit and large waste
rock dump. Other features include building ruins, a collapsed ore bin, a concrete cistern, and
scattered pipe ruins. Both open adits were observed to have running water discharging from
their respective openings during the IGS visit in July 1996 and Maxim’s July 2002 visit.

1.3.4 IoNE MINE

The lone Mine is located above the Orofino Mine site on the north slope of the basin near the
head of Bear Gulch. The lone was discovered in 1908 (IGS 1997). Nothing more is reported
about the lone Mine until 1922/1923 when the lone Mining Company developed the workings.
The most recent operations occurred at the mine in the 1970s. No mention of the mine is
made after 1980. No production records are available for the lone Mine; however, from
available information, it appears output from this mine was small.

At the lone mine, four levels (lower, middle, upper, and (upper) upper) expose a mineralized
shear zone striking N 70° E and dipping 65° S. The ore minerals are galena and minor sphalerite
in a gangue of quartz and carbonate. The mine includes four waste rock dumps and fours open
adits. Other features include a small building, rail tracks, and scattered drill steel. The access
road to the upper adits has been washed out and is not accessible by vehicular traffic. The
upper adits are dry and on a very steep slope, positioned above and to the west of the lower
adit/tunnel.

1.3.5 SiLveEr ScoTT MINE

The Silver Scott Mine lies on the north side of Bear Gulch Creek and has been operated as
recently as 1983. An access road connects the lower mine workings with the main Bear Gulch
road. The mine site includes two waste rock dumps and two open adits. The lower adit is dry
and well timbered. Heavy gauge rail tracks lead from the adit to a collapsed loading platform
on a dump face located approximately 50 feet south of the portal. The waste dump area covers
approximately one acre, and fills the steep ephemeral drainage. Recent flood events have
washed away a significant portion of the waste dump (IGS 1997). The upper adit is located
approximately 100 feet up-slope from the lower adit and dump area. The upper adit is dry and
its associated waste rock dump is iron stained with a heavy sulfur smell (IGS 1997). This adit
was probably driven on the vein and probably has sulfides in the waste dump.

1.4 GEOLOGY

The Idaho Geological Survey (IGS 1997) presents a summary of the geologic framework of the
Summit Mining District. The principal references to the geology and ore deposits of the Summit
Mining Districts are Hosterman (1956) and Shenon (1938).
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The host rocks for most of the ore bodies mined in the District are the metasedimentary rocks
of the Precambrian age Belt Supergroup. Most important mining in the district is the Prichard
Formation, which is classified into upper and lower parts (IGS 1997). Many of the lode mines in
the area are hosted in Hosterman's lower Prichard unit, which consists of banded medium-gray
argillite with abundant pyrite crystals.

The primary mineralization in the Summit Mining District occurs along faults and shear zones
that cross bedding at steep angles. Mineralization noted in these structures includes pyrite,
magnetite, chlorite, carbonate, quartz, pyrrhotite, sphalerite, galena, and latite quartz (IGS
1977). Mineralization in the Bear Gulch Mine Complex is a base metal (primarily lead and zinc),
shear zone-hosted deposit.

1.5 HYDROLOGIC SETTING

The study area is located within Bear Gulch drainage, a tributary of Prichard Creek which
discharges into the Coeur d'Alene River at Prichard, Idaho (Figure 1). The Bear Top/Orofino
Millsite is situated within the Bear Gulch floodplain. Several unnamed tributaries of Bear Gulch
are proximal to the four mine sites (Figure 2a). Waste rock dumps are located adjacent to
tributary streams at the Silver Scott Mine and the Orofino Mine (Figure 2a). Tributaries to Bear
Gulch are ephemeral and typically exhibit peak runoff during spring months.

Groundwater occurrence and flow in the Bear Gulch drainage has not been studied. Due to the
steep, narrow bedrock valleys, alluvial aquifers are likely thin, discontinuous and confined to the
valley bottoms. The metasedimentary rocks in the study area are faulted and fractured (IGS
1997) and groundwater occurrence and flow are likely controlled by the orientation and
interconnectedness of fracture systems. Bedrock aquifers apparently sustain baseflow in Bear
Gulch Creek and are an important contributor to other surface water flows in the study area.

1.6 PREVIOUS SITE INVESTIGATIONS

The IGS completed a site inspection of the Bear Gulch mines in 1996 and reported their results
in the document titled “Site Inspection Report for the Abandoned and Inactive Mines in Idaho
on U.S. Forest Service Lands (Region 1), Idaho Panhandle National Forest, Volume I: Prichard
Creek and Eagle Creek Drainages”. Samples collected during the IGS investigation included two
water samples at the Orofino Mine, and background water quality samples from several
tributaries of Prichard Creek, including Bear Gulch Creek.

With the exception of one sample collected from the main stem of Prichard Creek, all
background surface water samples from major tributaries to Prichard Creek exhibited metals
concentrations below the U.S. Environmental Protection Agency (EPA’s) primary and secondary
Maximum Contaminant Levels (MCLs) and the acute and chronic aquatic life standards (IGS
1997). The US Geological Survey (USGS) is in the process of conducting a more detailed study
of water quality in Prichard and Eagle Creeks and their tributaries. Samples collected from
water flowing from two adits at the Orofino Mine did not exceed any primary or secondary

MAXIM Technologies Inc* 9 April 2003



Site Investigation Report, Bear Gulch Mine Complex, IPNF

drinking water MCLs for metals. However, the samples did exceed the chronic aquatic life
standard for lead and the acute and chronic Aquatic life standards for zinc (IGS 1997).

Samples collected during the 1996 IGS investigation included one tailings sample from the Bear
Top/Orofino millsite and one waste rock sample from the Silver Scott Mine. Arsenic, cadmium,
and lead concentrations far exceeded background levels in the Bear Top/Orofino tailings and in
waste rock present at the Silver Scott Mine. These results indicated that human health and
environmental risks might be present at the sites in the Bear Gulch Mine Complex. According to
data collected for these investigations, tailings and waste rock contain elevated concentrations
of trace metals including arsenic, cadmium, chromium, copper, manganese, lead, and zinc.

1.7 REPORT ORGANIZATION

Section 2.0 of this report presents investigative methods, a list of deviations from the Sampling
and Analysis Plan (SAP), reference cleanup guidelines for solid material, and applicable chronic
aquatic life standards. Section 3.0 presents results, organized by site, related to mine waste
distribution and thickness, chemical and physical characteristics of materials sampled, and
estimates of mine waste volume. An assessment of data quality assurance/quality control with
respect to the QAPP is included in Section 4.0. A list of references cited in this report is
presented in Section 5.0.

Supporting data for this report is contained in Appendices A through N. Tables of chemical and
physical data are included in Appendix A and the complete project database is contained in
Appendix B. Appendix C contains stream survey field forms, and copies of field notebooks and
site sketches. Appendix D contains selected photographs taken at each site. Appendix E
contains support documentation for volumetric estimates for mine waste dumps. Appendices F
through M contain data validation documentation. Copies of analytical laboratory reports
arranged in chronological order are contained in Appendix N.
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2.0 METHODS

To guide field investigation activities, Maxim developed a Sampling and Analysis Plan (SAP),
Quality Assurance Project Plan (QAPP) and Health and Safety Plan (HASP) for the project
(Maxim, 2001). The following sections describe the methods used for the investigation, and
changes made to the SAP while completing the field investigation. Maxim conducted the field
investigation during three separate mobilizations in October and November 2001 and July 2002.

2.1 CHANGES TO SAP

In some instances, field methods described in the SAP were either revised or altered to
accommodate site characterization activities. These changes were noted in the project field
book and include the following:

o Several of the mines sites consist of multiple adits and associated waste material piles. In
order to evaluate the potentially different chemical characteristics of each waste pile, a
letter designation was added to the waste sample identification to identify the location of
the sample at the mine site. For example, the Silver Scott mine included samples from
both the upper (designated with the letter U) and lower (designated with the letter L)
waste rock piles: FS-SC-(U)-01 and FS-SC-(L)-01.

e Locations of all subsample sites were not photographed due to the relatively large nhumber
of locations, and not all of the composite sample locations were photographed with visual
depictions of the sample designation (marked on dry-erase board or lath).

e Sediment samples obtained from Bear Gulch were containerized in glass jars supplied by
the analytical laboratory. The project SAP directed the samples be placed in polyethylene
sample containers.

e “Hot spot” samples were not obtained from waste rock dumps due to the visual
homogeneity of waste rock at individual dumps.

e It was not possible to excavate and collect any depth integrated samples from the hand
sample locations because the steep slopes (angle of repose) at the waste rock dump sites
and the coarse nature (gravels and cobbles) of waste rock caused immediate sloughing of
sample excavations. Hand auger coring was also not possible because of the larger rock
sizes present in the waste dumps. For this reason, depths of mine waste in dumps and
native soil samples from beneath the waste rock dumps could not be collected.

e Surface water sample location FS-(U)-BT-101 (SW) was labeled as an upper workings
sample; however, it was collected from a wet adit located at the top of the middle workings
waste rock dump (top of ore chute).
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o Surface water samples were not collected from upstream and downstream of the waste
rock dumps because water was not flowing in the ephemeral drainages during the
November 2001 site investigation.

2.2 MINE WASTE SAMPLING

Two methods were used to collect samples to investigate the nature and extent of mine waste,
a backhoe and hand sampling tools. A backhoe was used in accessible areas located at the
Bear Top/Orofino Mill and in one area at the lower workings of the Bear Top Mine. Hand tools
were used to sample locations that were not accessible to the backhoe or that were on slopes
too steep for safe backhoe operation.

2.2.1 BACKHOE TEST PITS

A total of 13 backhoe test pits were excavated at the Bear Top/Orofino Millsite and one test pit
at the lower workings of the Bear Top Mine in November 2001. Notes describing the
characteristics of the native material, waste rock, and tailings were entered into the project field
book. Other observations noted included apparent thickness of each unit, color, texture, and
debris. Where encountered, depth to groundwater was also noted. Samples of each material
type encountered in the test pits were collected using a depth-integrated channel sampling
technique as described in the project SAP (Maxim, 2001). Decontamination procedures were
followed for sampling tools used in the backhoe test pits according to procedures specified in
the project SAP.

2.2.2 HAND TOOL EXCAVATED SAMPLE COLLECTION

A total of 13 hand tool excavated composite samples were collected from the upper and lower
workings of the Silver Scott Mine and the lower workings of the lone Mine site during October
and November 2001. An additional 22 hand tool excavated composite sample locations were
collected from the Bear Top, Orofino, and lone Mine sites during the July 2002 sampling event.
Each sample consisted of a composite of three or more subsample locations that were collected
along lateral traverses generally parallel to the slope. Only surface samples from at a depth of
0 to 2 inches below grade were collected due to the limitations of the sampling method.
Subsamples were composited in a stainless steel bowl, the samples mixed thoroughly, and a
sample was containerized in a heavy-duty polyethylene bag in accordance with the methods
and procedures described in the project SAP (Maxim, 2001). Notes describing characteristics of
waste rock were entered into the project field book. Other observations noted included
apparent thickness of mine waste, color, texture, and debris characteristics.

2.2.3 LABORATORY ANALYSIS

Mine waste samples were submitted for laboratory analyses at Northern Analytical Laboratories,
Inc. in Billings, Montana for the following parameters:
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o Total and leachable metals (arsenic, cadmium, chromium, copper, lead, zinc)

e Total mercury

e Acid/base accounting (sulfur fractionation, neutralization potential, and SMP lime
requirement)

e pH and electrical conductivity (EC)

Analytical methods followed EPA and USDA procedures outlined in the project SAP (Maxim
2001).

2.3 SURFACE WATER AND STREAM SEDIMENT SAMPLING

Two surface water samples, FS-MS-101 (SW) and FS-MS-102 (SW), were obtained from Bear
Gulch upstream and downstream of the Orofino/Bear Top Mill site in November 2001. The
samples were collected as grab samples from the approximate stream channel center according
to the methods and procedures described in the project SAP (Maxim, 2001).

Five surface water samples, FS-(L)IM-101 (SW), FS-(L)OM-102 (SW), FS-(U)OM-101 (SW), FS-
(M)BT-102 (SW), and FS-(U)BT-101 (SW), were obtained from adit discharges at the lone Mine,
Orofino Mine, and Bear Top Mine, respectively, during the July 2002 field investigation. The
samples were collected as grab samples according to the procedures described in the project
SAP (Maxim, 2001).

Field parameters measured during surface water sample collection consisted of pH, specific
conductance, and temperature. Stream flow measurements were obtained using a pygmy
meter in Bear Gulch Creek. Stream flow from the adit discharges was visually estimated
because only very low flows were present.

Two stream sediment samples, FS-MS-101 (SE) and FS-MS-102 (SE), were collocated with the
Bear Gulch Creek surface water sample locations from a depth of 0 to 2 inches. Sediment
samples consisted of the finer grain size fraction as cobbles and boulders were excluded from
the sampled material.

2.3.1 LABORATORY ANALYSIS

Northern Analytical Laboratories analyzed surface water samples for the following parameters:

e Total and dissolved metals (aluminum, antimony, arsenic, cadmium, chromium, copper,
iron, lead, magnesium, manganese, mercury, nickel, silver, sodium, and zinc)

e Common ions (bicarbonate, calcium, carbonate, chloride, fluoride, potassium, and sulfate)

e Total alkalinity (as CaCO3), acidity, total dissolved solids (TDS), and hardness

Sediment samples were analyzed for the same suite of parameters as mine waste samples.
Analytical methods followed EPA procedures outlined in the project SAP (Maxim 2001).
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2.4 SURVEYING AND MAPPING

A professional licensed surveyor completed topographic surveys at the Bear Top/Orofino Millsite,
the lower Silver Scott Mine, and the upper workings of the Bear Top Mine. The survey included
locating sampling locations, mine features (adits, structures, etc.), stream channels, edge of
waste as identified by Maxim field personnel, and access roads.

At the remaining mine sites, sketch maps were produced in the field that showed locations of
mine features, mine dumps, and sample locations. A cloth tape was used to measure horizontal
distances and vertical elevations were estimated using a hand level and rod. An altimeter was
used to determine approximate elevation of the sites.

2.5 WASTE ROCK AND TAILINGS VOLUME ESTIMATES

Thickness of tailings, mixed tailings, and concentrate present at the Bear Top/Orofino Millsite was
measured in test pits, and the extent of these mine waste materials was identified in the field and
surveyed. An average thickness was calculated based on test pit measurements and the volume
calculated using the average thickness multiplied by area.

Waste rock thickness at the other dump sites was based on field estimates from visual
observations of the variation from an approximated natural slope. Waste rock volume estimates
were established primarily on field observation of the dump surface topography, surrounding
native surface topography, and estimates of dump thickness. These volume estimates are
approximations and should be considered qualitative. Where possible, a surface model of the
dump and surrounding topography were contoured with Surfer™ to generate a waste thickness
model and calculate volume.

2.6 DATA COMPARISON

Total metals data for waste rock, tailings, sediment, and native soils collected during this
investigation were compared to available background metals data and several cleanup
guidelines developed for abandoned mine sites (Table 2). Background metals data in rock
samples and soil samples for the Prichard Formation of the Belt Supergroup are reported in the
1997 IGS report. Table 2 presents risk-based reference cleanup guidelines for recreational use
of abandoned mine sites from two sources. One set of referenced guidelines was developed for
the Montana Department of Environmental Quality (MDEQ) by Tetra Tech, Inc. (1996) and are
based on the following:

e Recreational exposure,
o Soil-related exposure assumed to be half of the total potential exposure for each metal, and
e A carcinogenic risk of five in 10,000 (5x10™).

The other set of referenced guidelines are recorded in the US Environmental Protection
Agency’s September 2002 Record of Decision for the Bunker Hill Mining and Metallurgical
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Complex (EPA 2002). Cleanup levels in the ROD are based on the Idaho Department of Health
and Welfare's (IDHW) 2001 document titled “Final Baseline Human Health Risk Assessment for
the Coeur d'Alene Basin Extending from Harrison to Mullan on the Coeur d'Alene River and
Tributaries, Remedial Investigation/Feasibility Stuady’.

Reference recreational cleanup guidelines listed in Table 2 should not be interpreted as cleanup
action levels. Cleanup action levels can only be determined through a site-specific risk
assessment, which was outside the scope of this project.

TABLE 2
BACKGROUND, CLEANUP GUIDELINES AND AQUATIC STANDARDS FOR METALS
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

Element

Background Metals
Data®

(mg/kg)

Reference
Cleanup Guidelines
(mg/kg)

Chronic Aquatic
Life Standard®

(mg/L)
Rock Soil MDEQ®

Aluminum -- -- --
Antimony 1.1 1.0 293
Arsenic -- 10 700 0.19
Cadmium 0.5 1.3 19,500 0.00037*
Chromium 40 43 735,000 0.057*
Copper 22 21 27,100 0.0035*
Iron - --
Lead 34 54 1,100 0.00054*
Manganese 665 --
Mercury 220 0.000012
Nickel 0.049*
Selenium -- 0.005
Silver . . -- --
Zinc 220,000 0.032*

Notes: 1. Data for the Prichard Formation of the Belt Supergroup reported in IGS (1997)
2. From Tetra Tech (1996)
3. From Table 7.1-20 EPA (2002). Public recreational soil/sediment ingestion and dermal contact
(child/adult) and a carcinogenic risk of one in 10,000 (1x10™)
4. From EPA (2002)
5. From IDAPA 16.01.02.250 (2000)
mg/kg — milligrams per kilogram; mg/L — milligrams per liter
* Based on 25 mg/L hardness as calcium carbonate
-- not available

Average and range of concentrations for leachable metals for the various sites were compared
to chronic aquatic life standards for metals listed in the Idaho Administrative Procedures Act
(IDAPA 16.01.02.250, 2000). Leachable metals were determined by EPA Method 1312, the
synthetic precipitation leaching procedure (SPLP). This comparison was used to estimate the
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potential for groundwater or surface water quality impacts resulting from mine waste leachate,
although it is a very conservative comparison since concentrations in leachate from mine waste
would likely be considerably diluted before reaching Bear Gulch Creek. Applicable Idaho aquatic
standards relative to a 25 mg/l hardness as calcium carbonate are listed in Table 2.
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3.0 RESULTS

Results of the investigation and characterization work are presented in this section. Discussions
related to mine waste distribution and thickness, chemical and physical characteristics of materials
sampled at each site, and estimates of mine waste volumes are presented in separate subsections
for each site. In each subsection, a sample inventory table summarizes pertinent information
about each sample collected for this investigation. A site map is also presented for each mine
waste area at each site.

Tables of chemical data are included in Appendix A. Tables Al, A2, and A3 provide mean total
metals, mean leachable metals, and mean acid base accounting, respectively, for each mine
site. Other tables in Appendix A present summary statistics by site for total metals, leachable
metals, and acid base accounting. Average results presented in the summary statistics tables
contained in Appendix A were calculated using one-half the detection limit for values reported
as less than detection.

Appendix B contains the project database with analytical testing results for each sample
analyzed. Table B4 provides a cross reference of laboratory numbers and sample designations.
Table B5 provides a summary of the stream gauging data for Bear Guich Creek. Table B6
summarizes surface water quality data for the Bear Gulch Creek samples locations.

Supporting data for this report are included in Appendices C through N. Appendix C contains
stream gauging field forms, field calculation of discharge from the various “wet” adits in the
Bear Gulch Mine Complex, and copies of field notes. Appendix D contains selected photographs
taken at each site. Appendix E contains supporting documentation for volume estimation of the
waste rock dumps at each site. Data validation information is presented in Appendices F
through M. Laboratory reports are arranged in chronological order in Appendix N.

3.1 BEAR TOP/OROFINO MILLSITE

Investigative work at the Bear Top/Orofino Millsite included excavating 13 test pits with a
backhoe and collecting four composite samples with hand sampling tools (Table 3). Figure 3
presents the surveyed topographic map of the site showing approximate limits of mapped waste
areas, sampling locations, and other site features.

3.1.1 WASTE DISTRIBUTION, CHARACTER, AND THICKNESS
Maxim identified three concentrated waste areas at the site:

e  Mill Disturbance/Debris, which is located south of Bear Gulch Creek at on the eastern most
limit of the site and is topographically the highest point.
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TABLE 3

BEAR TOP/OROFINO MILLSITE SAMPLING SUMMARY
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

DESCRIPTION ANALYTICAL TESTING
LITHOLOGY COMMENTS
Total S: I Total Leachabl Acid/B:
Method Sample Site Location otal 1 Sample Name amp) el ota 2 Total eacha ze PH ° a}see
Depth Interval Metals' Mercury Metals' and EC Accounting’
FS-MS-01-0-3(T) 0-3 Gray, angular gravel with grey fine to coarse grained sand v v v v v
BH FS-MS-01 Appromately 65 feet south of Bear Guich bridge 4 FS-MS-01-3-3.5(N) 335 v v v v
Dark brown silty sand with occassional gravel and woody
(organic) debris
FS-MS-01-3.5-4(N) 3.5-4
BH FS-MS-02 40" south of Bear Gulch bridge 4 FS-MS-02-0-4(T) 0-4 Gray, angular gravel with grey fine to coarse grained sand Boulders and groundwater at 4 feet
8030 . Gray, angular gravel with grey fine to coarse grained sand
FS-MS-03-0-2(T) 02 with wood debris and coarse rock fragments v v v v v
BH FS-MS-03 140" east of Bear Gulch bridge at toe of slope 35 FS-MS-03-2-2.5(N) 2-25
Light brown silty sand
FS-MS-03-2.5-3(N) 2.5-3
FS-MS-04-0-2(T) 0-2 Gray, angular gravel with grey fine to coarse grained sand
120' east of Bear Gulch bridge, 20" northwest of
BH FS-MS-04 FS-MS-03 25
FS-MS-04-2-2.5(N) 2-25 Dark brown silty sand with gravel
FS-MS-05-0-3.5(W) 0-3.5 Brown silty to sandy gravel v v v v v
e 135' east of Bear Gulch bridge, approximately 10
BH FS-MS-05 north of road 45 FS-MS-05-3.5-4(N) 3.5-4 v v v v
Dark brown silty to sandy, rounded gravel
FS-MS-05-4-4.5(N) 4-45
BH FS-MS-06 300" east of Bear Gulch bridge, north edge of road 4 FS-MS-06-0-4(N) 0-4 Dark brown, silty to sandy gravel with cobbles v v v v
FS-MS-06-0-4(T) 0-4 Gray sandy gravel
100' southeast of Bear Gulich bridge, 50" west of
BH FS-Ms-07 FS-MS-03 7
FS-MS-06-6.5-7.0(N) 6.5-7 Dark brown silt to sandy silt
NS 0-1 Wood planking and gravel Possible tailing with waste rock
BH FS-MS-08 20' northeast of FS-MS-03 4 FS-MS-08-1-2(N) 1-2 Brown, tan to yellow-tan, fine grained sand and silt
Blocky cobbles, boulders and rounded gravel with brown
NS 2-4
sand
. . . . Groundwater at 4 feet,
BH FS-MS-09 Approximately 15 east of Bear Gulch bridge 5 FS-MS-09-0-4(W) 0-4 Brown sandy gravel with cobbles v v v v Jarge boulders at 5 feet
FS-MS-10-0-0.2(T) 0-0.2 Grey sandy gravel
FS-MS-10-0.2-0.7(N) 0.2-0.7
BH FS-MS-10 10" west of Bear Guich bridge 4 Boulders, cobbles and gravel with brown silty sand
FS-MS-10-0.7-1.2(N) 0.7-1.2
NS 1.2-4 Brown silty sand




TABLE 3 (Continued)
BEAR TOP/OROFINO MILLSITE SAMPLING SUMMARY
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

DESCRIPTION ANALYTICAL TESTING
LITHOLOGY COMMENTS
Total S: I Total Leachabl Acid/B:
Method Sample Site Location otal 1 Sample Name amp) el ota 2 Total eacha ze PH ° a}see
Depth Interval Metals' Mercury Metals' and EC Accounting’
FS-MS-11-0-1(T) 0-1 Gravel with dark grey coarse sand Tailings mixed with alluvium
FS-MS-1-1.5(N) 1-1.5 Gravelly black silty sand
Approximately 270 feet downstream (west) of Bear
BH FS-MS-11 Gulch bridge, 35 feet south of road 4
FS-MS-11-0-1.5-2(N) 1.5-2 Gravel with medium to coarse sand
NS 2-4 Gravel with medium grained sand
FS-MS-12-0-2(T) 0-2 Grey, gravel with coarse sand v v v v v Tailings mixed with alluvium
BH FS-Ms-12 290 feet west of FS-MS-11, 20" south of road 3 FS-MS-12-2-2.5(N) 2-25
Gravel with medium to coarse sand
FS-MS-12-2.5-3(N) 2.5-3 v v v v
FS-MS-13-0-1.5(W) 0-1.5 Light brown to orange silty sand with angular gravel v v v v v Color contrast 1.5 feet below grade
Approximately 30 feet north of road and 410 feet
BH FS-MS-13 downstream of Bear Gulch bridge 4 FS-MS-13-1.5-2(N) 152
Dark brown silty sand with gravel
NS 2-4
Hs FS-MS-101 38 feet south of FS-MS-11 on Bear Gulch 0.165 FS-MS-101(SE) 0-0.165 Coarse sanjd. gravel and cobbles with minor amounts of silt v v v v v Cobble and boulder size material not
and organic matter sampled
Hs FS-MS-102 é‘l’]’l’cr}:’x'ma‘e'y 600 feet upstream of millsite on Bear | | o FS-MS-102(SE) 0-0.165 Coarse sand, gravel, cobbles, boulders with some silt v v v v v f;’ﬁi'.ij"” boulder size material not
HS FS-MS-101 38 feet south of FS-MS-11 in Bear Gulch NA FS-MS-101(SW) NA NA v v v v v
HS FS-MS-102 gﬁir;])xlmalely 600 feet upstream of millsite in Bear NA FS-MS-102(5W) NA NA v v v v v
Notes: Duplicate identified in comments column

1 = Depth in feet below ground surface.

2 = Arsenic, cadmium, chromium, copper, lead, zinc

3 = Sulfur fractionation, neutralization potential, SMP lime requirement

BH = backhoe
HS = hand sample
NA = Not applicable

NS = Not sampled

N = Native

T = Tailings

W = Waste Rock
SW = Surface Water
SE = Sediment
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e Exposed Tailings, located on the southern bank of Bear Gulch Creek due south of the FS
Road 938 bridge.

e Former Concentrate Loading Area Debris, located in the north-central portion of the site,
positioned topographically higher than the Bear Gulch floodplain and north of FS Road 938.

The Mill Disturbance/Debris area extends from the Bear Gulch floodplain up the south slope of
the Bear Guich valley at a very high angle of repose to a point some 120 feet off the valley
floor. The lower margin of the waste pile impinges on an ephemeral drainage that bisects the
floodplain and parallels FS Road 938. Millsite debris consists of tailings, waste rock, and wood
debris up to two feet thick sloughed over native material. Waste rock consists of large angular
to subangular cobbles and boulders. Jig tailings are were identified as gray very angular gravel
and gray fine to course sand with minor silt. Native material consists of dark brown silty sand
and rounded gravel with organics. The contact with native material beneath waste was
distinguished in test pits FS-MS-03, FS-MS-04, and FS-MS-08 (Appendix D) by a change in the
material texture, characteristic color, and the degree of rounding. The maximum observed
debris pile thickness in the former millsite area ranged from 2 to 2.5 feet, although Maxim field
geologists were not able to investigate the upper slope area of the debris pile due to the
material instability and the steep slope that the debris lays on.

The Exposed Tailings deposit associated with the former Bear Top/Orofino Millsite is located on
the south bank of Bear Gulch Creek due west of the millsite debris pile. The IGS report states
that a major portion of the tailings from the millsite was eroded during the 1996 spring floods
and transported downstream (IGS 1997). The remaining jig tailings exist as a pile roughly 65
feet wide in the east-west direction by 30 feet in the north-south direction, and are up to 6.5
feet thick. The tailings pile impinges directly on Bear Gulch Creek and show signs of recent
erosion. The jig tailings material consists of gray very angular gravel and gray fine to coarse
sand with minor silt. The contact with native alluvium underlying tailings was distinguished in
test pits FS-MS-01 , FS-MS-02, and FS-MS-07 (Appendix D).

The Former Concentrate Loading Area is located on the north side of Bear Gulch valley
approximately 240 feet west of the millsite. The loading ramp is positioned north of FS Road
938 and is above the floodplain. The toe of the concentrate loading ramp was excavated in
backhoe test pit FS-MS-13. Surface material at the base of the loading ramp (presumed to be
ore concentrate) consists of light brown to red oxidized silty sand with angular gravel up to 1%
feet thick. Native alluvium consisting of dark brown silty sand with subangular and subrounded
gravel was observed beneath the oxidized material.

Maxim also identified an area of Reworked/Redistributed Tailings and Alluvium that is comprised
of mixed jig tailings, mine waste, and alluvium (Figure 3). This area extends from the eastern
millsite area to the western boundary of the site at the junction with Orofino Gulch tributary.
Reworked tailings in the Bear Gulch floodplain has been deposited from spring runoff floods as
recent as 1996/1997 as stringers and lag deposits up to several feet thick, typically interspersed
with native alluvium over much of the valley bottom. Test pits FS-MS-05, FS-MS-09, FS-MS-
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10, FS-MS-11, and FS-MS-12 document varying thickness of reworked tailings deposition
ranging from 0.2 to 4 feet.

One additional test pit (FS-MS-06) was advanced at the junction of FS Road 938 and the Bear
Top Mine road in order to assess background sediment characteristics and chemistry. Native
sediment consisted of cobble and gravel sized sediment with dark brown silty sand and
organics.

3.1.2 MINE WASTE ANALYTICAL RESULTS

Samples of tailings, waste rock, and native material were submitted for chemical analyses from
the test pits excavated in the various mine waste deposits. Summary statistics for total metals,
leachable metals, and acid base accounting results for the Bear Top/Orofino Millsite are
presented in Tables A4, A5, and A6, respectively (Appendix A). Analytical results for these
same parameters for individual samples are presented in Tables B1, B2, and B3 (Appendix B).
Key findings from analytical testing are discussed below.

Total Metals

Contaminants of concern at the Bear Top/Orofino Millsite are cadmium, copper, lead, mercury,
and zinc, as shown in Table B1 (Appendix B). These metals exceed average background soil
and rock concentrations by more than three times (Table 2) in most of the samples collected.
Arsenic and chromium were not detected at concentrations greater than three times
background. Only lead exceeded reference cleanup guidelines for human health risk presented
in Table 2. The highest average concentrations of total metals were measured in tailings.

The highest total lead concentration (116,000 mg/kg) was collected from a tailings deposit at
the base of the Mill Disturbance Debris area in test pit FS-MS-03 at a depth of 0 to 2 feet bgs
(Table B1). The next highest concentration was collected from mine waste (possibly ore
concentrate) at the base of the concentrate loading ramp (FS-MS-13) from a depth of 0 to 1.5
feet bgs. The third highest sample concentration was collected from native soil beneath
exposed tailings. It is possible that this sample is mixed tailings, as it is difficult to distinguish
the mixed alluvial material from the jig tailings. Average total lead concentration was 48,253
milligrams per kilogram (mg/kg) in tailings, 5,568 mg/kg in waste rock, and 3,843 mg/kg for
native material beneath waste. One of the native samples was collected below tailings and may
have contained some mixed tailings.

The highest total cadmium concentration (188 mg/kg) was detected in a tailings sample
collected from the Exposed Tailings area in test pit FS-MS-01 at a depth O to 3 feet below
ground surface (bgs) (Table B1). The next highest cadmium concentration (135 mg/kg) was
collected waste rock beneath the base of the ore concentrate loading ramp (FS MS-13) at a
depth of 0 to 1.5 feet bgs. This sample was designated waste rock but may actually be ore
concentrate.
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Native soil collected upstream of the Mill Disturbance Debris area in test pit FS-MS-06 probably
represents background metals concentrations. Both total cadmium and total lead
concentrations from this upstream sample location were generally consistent with background
soil and rock metals concentrations shown in Table 2.

Leachable Metals

Four waste rock and three tailings samples from the Bear Top/Orofino Millsite were analyzed for
leachable metals according EPA Method 1312. Table A2 presents summary statistics according
to sample type and Table B2 presents analytical results for each sample.

Table B2 indicates that Idaho’s chronic aquatic life standards were exceeded for six metals:
cadmium (all samples), copper (all samples), lead (all samples), and zinc (five samples).
Neither chromium nor mercury was detected above the practical quantitation limit (PQL) for the
method, but the PQL is higher than the chronic aquatic life standards. The highest leachable
cadmium and zinc concentrations were measured in the 0.0 to 1.5 foot sample collected from
waste rock (possibly ore concentrate) in test pit FS-MS-13. The highest leachable lead
concentration was collected from the base of the Mill Disturbance Debris area at a depth of 0 to
2 feet bgs in test pit FS-MS-03 (Figure 3). The highest leachable lead and zinc concentrations
were 22.7 milligrams per liter (mg/L) and 3.5 mg/L, respectively.

Acid Base Accounting

Mean acid base accounting results for the 10 waste rock, tailings, and native samples collected
from the Bear Top/Orofino Millsite are presented in Tables A3 (summary statistics) and Table
B3 (individual samples). Average saturated paste pH in waste rock, tailings, and native
materials is near neutral (6.78, 6.63, and 6.50 s.u., respectively). Native samples had an
average acid potential of less than 8 tons per thousand tons (t/1000t). The average acid
potential for both waste rock and tailings was higher (13.8 and 70 t/1000t, respectively).

Several samples exhibited moderate to high total lime requirements: 29 t/1000t from FS-MSE-
01 collected in the 3 to 3.5 feet depth interval; 83 t/1000t from FS-MS-01 in the O to 3 feet
depth interval; 77 t/1000t from FS-MS-03 in the O to 2 feet depth interval; 36 t/1000t from FS-
MS-12 in the O to 2 feet depth interval; and 58 t/1000t from FS-MS-13 in the 0 to 1.5 feet
depth interval. Samples from FS-MS-05, FS-MS-06, FS-MS-101, and FS-MS-102 had excess
alkalinity (negative total lime requirements).

3.1.3 SURFACE WATER CHARACTERIZATION

Two surface water and two stream sediment samples, FS-MS-101 (SW, SE) and FS-MS-102
(SW, SE), were obtained from Bear Gulch Creek at locations shown on Figure 3. Surface water
samples were clear, free of suspended sediment, and were collected from the approximate
stream channel center. Streambed sediment samples consisted of coarse sand and rounded to
subrounded gravel with some silt and minor organics. The sample collection sites also include
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cobble and boulder sized fractions, which were excluded from the samples submitted for
laboratory analysis.

Field parameters measured during sampling collection consisted of pH, specific conductance,
and temperature. The upstream surface water (FS-MS-102) exhibited a pH of 7.2 standard
units (s.u.), a specific conductance (SC) of 22.4 microsiemens per centimeter (uS/cm), and a
temperature of 4 degrees centigrade (°C). The downstream water sample exhibited a pH of 7.4
s.u., an SC of 37.6 uS/cm, and a temperature of 4 °C.

Stream flow measurements were obtained using a pygmy meter. The upstream flow on
November 15, 2001 was 2.1 cubic feet per second (cfs) and the downstream flow was 1.6 cfs.
Stream gauging results are presented in Table B5 (Appendix B) and copies of field forms for the
two surface water samples are included in Appendix C.

Analytical Results

Water quality in Bear Gulch Creek is neutral in pH, slightly alkaline, and contains relatively few
dissolved solids and low concentrations of common ions. Surface water samples collected from
the Bear Gulch Creek were analyzed for dissolved and total metals, common ions, and nutrients.
Complete results are tabulated in Table B6 (Appendix B). Cadmium, iron, lead, and zinc were
the only total metals detected in the two surface water samples, and the only dissolved metal
above the respective PQLs was zinc. Concentrations of these metals were all higher in the
downstream sample (FS-MS-101 (SW)), indicating mine wastes in the Bear Gulch Mine Complex
are impacting water quality. Both total and dissolved zinc concentrations exceeded the acute
and chronic aquatic life standards.

Mean total metals in the sediment samples (Table B-1, Appendix B) were relatively low, and,
except for lead in the downstream sample, were less than three times background
concentrations (Table 2). Total copper, lead, and zinc concentrations were considerably higher
in the downstream sample than the upstream sample, indicating that the Bear Top/Orofino
Millsite and possibly the other mines in the Bear Gulch Mine Complex negatively impact
sediment quality in Bear Gulch Creek. Lead was the only metal detected in the leachable
fraction of the two sediment samples analyzed. Leachable lead was only detected in the
downstream sediment sample.

3.1.4 ESTIMATED VOLUME OF MINE WASTE

Areal extent of waste rock was calculated using the lateral extent of waste determined during
field reconnaissance. Approximate waste boundaries were surveyed and are shown on Figure 3
by a dashed line. Field staff did not perform a reconnaissance downstream of the Bear Gulch
junction with Orofino Gulch, so the volume of Reworked/Redeposited Tailings and Alluvium was
only calculated for the study area. Waste rock volumes were calculated using the area of mine
waste multiplied by average thickness of the deposit. Estimated average waste rock thickness,
area, and volume for the waste areas and reworked/redeposited mixed waste in the Bear Gulch
Creek floodplain is shown in Table 4.
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TABLE 4
ESTIMATED VOLUME OF MINE WASTE AT THE BEAR TOP/OROFINO MILL SITE
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

Average
Location Thickness
(feet)

Mill Disturbance/Debris 2.2 16,715 1,362

Area Volume
(square feet) (cubic yards)

Exposed Tailings 4.7 3,512 611

Former Concentrate Loading Area 1.5 2,204 122

Reworked/Redeposited Waste 2.3 115,869 9,870

11,966

3.2 SILVER SCOTT MINE

Investigative work at the Silver Scott Mine included collecting waste rock from nine composite
sample locations with hand sampling tools. Access limitations prevented use of the backhoe at
the site. Five composite samples were collected from the lower dump and four samples were
collected from the upper dump. Figures 4 and 5 present site maps of the lower and upper
workings, respectively, showing approximate limits of mapped waste areas, sampling locations,
approximate mine waste thickness, and other site features. Table 5 summarizes sample
characteristics.  Photographs showing representative sampling locations are included in
Appendix D.

Neither adit was flowing during the November 2001 site visit. Water was also not present in
the ephemeral stream above the upper workings or below the lower workings. Water was
present in the drainage between the two dumps but was not flowing into the lower workings.

3.2.1 WASTE DISTRIBUTION, CHARACTER, AND THICKNESS

The lower workings of the Silver Scott mine consist of a well timbered dry mine adit with heavy
gauge rails leading from the portal to the dump face, a large waste rock dump that measures
180 feet along its longitudinal axis (north-south) and is roughly 80 feet at its widest point, a
partially collapsed building, a partially collapsed loading structure, and a collapsed wooden
frame (Figure 4). The adit opening is approximately 7 feet high and 8 feet wide, and is
supported by a partially gated timber frame. Waste rock is composed of gray blocky angular
boulders and cobbles in dark brown silty sand. Waste thickness ranges up to six feet below the
loading structure.

The upper workings of the Silver Scott mine consists of a dry, open adit (4 feet wide and 6 feet
high) and an oxide stained dump that measures 90 feet along its longitudinal axis (north-south)

MAXIM Technologies Inc* 25 April 2003



Approximate Edge of Mine Waste

1

Adit Structure

-
~
-
”

LEGEND
| Hand Sample Site
Approximate Subsample Location
_< Adit
Ephemeral Stream

==m=m== Approximate Edge of Mine Waste

- —4— - Estimated Mine Waste Thickness Contour, Feet
H+++ Ore Cart Tracks
< Sample Transect with Lateral Traverses

FS-SC(L)-03 Sample Number
88.63 Ground Surface Elevation in Feet Relative to Local Datum

O Structure

NOTE:  Survey performed by Eli & Associates, Inc., November 2001
Contour Interval - 2 Feet

Partially Collapsed Building

Collapsed Wooden Frame

-y
— - -~~~
— e — — — o me w—— \~
\~

FS-SC(L,

/ FSSCL-0
85.

Partially Collapsed
Loading Structure

L 1}
0 Feet 20
REV DATE DESCRIPTION DRN BY APP BY
Dote:  January 2002 Project Tite: Bear Guich Mine Complex
Project # 1570158 Site Investigation
Idaho Panhandle National Forests
Filer projects\beargulch\graphics\lowsrsilverscott
Sheet: 1 of 1 Sheet Titles -
— Site Plan
Silver Scott Mine, Lower Workings
TECHNOLOGIES INC FIGURE 4




Approximate Edge of Mine Waste

S
N
Creek Flowing on
November 13, 2001
LEGEND
Hand Sample Site
® Approximate Subsample Location

_< Adit
Ephemeral Seep
... Creek

=====  Approximate Edge of Mine Waste

< Sample Transect With Lateral Traverses
Note: Access to site from Lower Workings is via creek channel
FS-SC(UX03 Sample Number

88.63 Ground Surface Elevation in Feet Relative to Local Datum
— g — Estimated Mine Waste Thickness Contour, Feet Rev | oaE DESCRIPTION RN BY | PP BY
NOTE:  Survey performed by Eli & Associates, Inc., November 2001, @ PR ——— P——
Bear Gulch Mine Complex
Contour Interval - 2 Feet ! ‘ Profet # 1670158 Site Investigation
) Fest 10 File:  pro ects\bearguich\grapaics\upparsiverscott Idaho Panhandle National Forests

Shesti 1 or 1 Sheet Title: Site Plan
Silver Scott Mine, Upper Workings

TECHNOLOGIES INC FIGURE 5




TABLE 5

SILVER SCOTT MINE SITE SAMPLING SUMMARY
LOWER AND UPPER WORKINGS
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

DESCRIPTION ANALYTICAL TESTING
' LITHOLOGY Total Total Leachable pH Acid/Base COMMENTS
Total
Method | Sample Site* Location Deptht Sample Name Sample Interval Metals? | Mercury Metals® | andEC | Accounting®

Hs FS-SC-()-01 Approximately 40 _up slope of the toe of lower 0.165 FS-SC-(L)-01-0-0.165(W) 0-0.165 G_ray, blocky/angular boulders and cobbles with dark brown J J J v Compolsne, subsamples from 10’ east, 15' west
dump, southeast side silty sand and 30" west of sample site.

Hs FS-SC-(L)-02 Approxlma}ely 80' upslope of toe of lower dump, 0.165 FS-SC-(L)-02-0-0.165(W) 0-0.165 qray. blocky/angular boulders and cobbles with dark brown v J J J J Ccmpolsne. subsamples from 15 east, 20" west
along longitudinal axis of dump silty sand and 40" west of sample site.

ooy Near the center of the lower dump, approximately (11030 g Gray, blocky/angular boulders and cobbles with dark brown Composite, subsamples from 15' east, 30" west

Hs FS-SC-(L)-03 25' west of loading structure 0165 FS-SC-(1)-03-0-0.165(W) 0-0.165 silty sand J v v v and 55' west of sample site.

Hs FS-5C-(L)-04 Approximately 30" south of access road in axis of 0.165 FS-SC-(L)-04-0-0.165(W) 0-0.165 Qray. blocky/angular boulders and cobbles with dark brown J J J J J Compolsne. subsamples f‘rom 60" east, 25' west
lower waste dump silty sand and 60" west of sample site.

Hs | Fssc(os | Atnorneastedge of partal colapsed loading 0.165 |  FS-SC-(L)-05-0-0.165(W) 0-0.165 | Gray, angular gravel with brown sitty sand J J J J J Grab sample.

Hs FS-5C-(U)-01 North (uphill) en.d of upper dump, approximately 30 0.165 FS-5C-(U)-01-0-0.165(W) 0-0.165 Blocky t‘0 angular, boulder/cobble/gravel with red orange J J J J Composite, s.ubsamples from 7' east, west and at
feet south of adit sandy silt the sample site.
Center of upper dump, approximately 15 feet south Blocky to angular, boulder/cobble/gravel with red orange Composite, subsamples from 7' east, west and at

Hs FS-SC-(U)-02 (downslope) of FS-SC-(U)-01 0165 FS-SC-(U)-02-0-0.165(W) 0-0.165 sandy silt v v v v v the sample site. Slope angle 41°.

Hs FS-5C-(U)-03 Center of upper dump, approximately 33 feet south 0.165 FS-5C-(U)-03-0-0.165(W) 0-0.165 Blocky t‘0 angular, boulder/cobble/gravel with red orange J v J v Composite, subsamples from 7' east, west and at
(downslope) of FS-SC-(U)-01 sandy silt the sample site.

Hs FS-SC-(U)-04 Center of upper dump, approximately 53 feet south 0.165 FS-SC-(U)-04-0-0.165(W) 0-0.165 Blocky to angular, boulder/cobble/gravel with red orange J J J J J Composite, subsamples from 7' east, west and at
(downslope) of FS-SC-(U)-01 sandy silt the sample site.

Notes:

*(L) = Lower Workings, (U) = Upper Workings

(W) = Waste Rock

1 = Depth in feet below ground surface.

2 = Arsenic, cadmium, chromium, copper, lead, zinc

3 = Sulfur fractionation, neutralization potential, SMP lime requirement

HS = hand sample
NA = Not applicable
Duplicate identified in comments column

NS = Not sampled
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by 40 feet at its widest point (Figure 5). Waste rock is composed of blocky angular boulders,
cobbles, and gravel in a reddish orange sandy silty matrix. Waste thickness ranges up to four
feet in front of the adit.

3.2.2 ANALYTICAL RESULTS

Nine samples of waste rock were submitted for chemical analyses. Summary statistics for total
metals, leachable metals, and acid base accounting for the Silver Scott working levels are
presented in Tables A7, A8, and A9, respectively. Analytical results for these same parameters
for individual samples are presented in Tables B1l, B2, and B3. Key findings from chemical
testing are discussed below.

Total Metals

Contaminants of concern at the Silver Scott Mine are cadmium, copper (lower workings only),
lead, and zinc (Table B1), based on total metals results that are three times higher than the
background concentrations for soil shown in Table 2. The highest concentration of total lead
was measured in a sample collected from the upper workings (33,000 mg/kg); all but one
sample exceeded both referenced lead cleanup guidelines presented in Table 2. Mean total
lead concentrations from the composite samples collected from the lower and upper waste rock
dumps were 3,566 and 10,135 mg/kg, respectively.

Leachable Metals

Five composite samples from the Silver Scott waste rock dumps were analyzed for leachable
metals according to EPA Method 1312. Table A2 presents summary statistics according to
sample type and Table B2 presents analytical results for each sample. Cadmium, copper, lead,
and zinc were detected in leachate from samples collected from both workings, although the
two samples submitted for analysis from the upper workings had the highest concentrations of
lead and zinc. Leachable cadmium, lead, and zinc concentrations exceeded the chronic aquatic
life standards.

Acid Base Accounting

Acid base accounting results for the nine waste rock samples collected from the Silver Scott
Mine are presented in Table A3 (summary statistics) and Table B3 (individual samples). The
average saturated paste pH in waste rock samples is slightly acid at 6.1 s.u. The average acid
potential is 43.2 t/1000t, and the mean total lime requirement is 32.5 t/1000t. Several
individual samples exhibited a relatively high acid potential: 54 t/1000t from FS-SC-(U)-01-0-
0.165, 86 t/1000t from FS-SC-(L)-03-0-0.165, and 100 t/1000t from FS-SC-(L)-05-0-0.165. The
highest total lime requirement (77.7 t/1000t) was from the upper dump site (FS-SC-(U)-01-0-
0.165).
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3.2.3 ESTIMATED VOLUME OF MINE WASTE MATERIAL

Areal extent of waste rock was determined in the field and surveyed (Figures 4 and 5). An
estimate of waste rock thickness was based on topographic profiling using the surveyed surface
of the dump across the transverse axis of the waste pile. The estimated average thickness,
area, and volume of mine waste is summarized in Table 6.

TABLE 6
ESTIMATED VOLUME OF MINE WASTE AT THE SILVER SCOTT MINE
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

Average
Location Thickness
(feet)

Area Volume
(square feet) (cubic yards)

Upper Workings

4

387

57

2

745

83

1

1,692

63

345

77

836

Lower Workings 1,447

5,354

11,319

3.3 BEAR TOP MINE

Investigative work at the Bear Top Mine involved collecting waste rock samples from a single
backhoe test pit and 11 composite sample locations with hand sampling tools. Two surface
water samples were collected from the Bear Top Mine complex; one from the middle workings
adit and one from the main adit at the upper workings level. The adit at the lower workings
was dry. Figures 6, 7, and 8 are maps of the lower, middle, and upper workings, respectively,
at the Bear Top Mine. Photographs showing representative sampling locations are included in
Appendix D. Table 7 summarizes sample characteristics.

3.3.1 WASTE DISTRIBUTION, CHARACTER, AND THICKNESS

The lower workings level consists of a very large waste rock dump that measures approximately
300 feet by 300 feet, fuel tanks, various collapsed structures, a large sheet metal building, two
cabins (core shack), and a dry, well timbered adit with an open portal and a gate (Figure 6).
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TABLE 7

BEAR TOP MINE SITE SAMPLING SUMMARY
LOWER, MIDDLE, AND UPPER WORKINGS
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

DESCRIPTION ANALYTICAL TESTING
LITHOLOGY COMMENTS
Method Sample Site* Location Toual Sample Name | B Total Total Leachable PH AcidfBase
P Depth? P Sample Interval Metals? | Mercury |  Metals? and EC | Accounting®
. . Water entering test pit at 2.5 feet.
g g Collected from a backhoe trench which was ~ 01-0- . Tannish brown, blocky, very angular rock fragments .
BH FS-(L)BT-01 approximately 10 feet from adit opening 10 FS-(L)BT-01-0-10(W) 0-10 from 2" to 1' in a brown silty sand matrix v v v v v :Jlgizllfir:; dig deeper than 10 feet due to
Slightly tan (at the ground surface) to gray, angular Estimated waste rock thickness of 5 feet.
HS FS-(L)BT-01 100’ from toe of waste rock dump. 0.165 FS-(L)BT-01-0-0.165(W) 0-0.165 ey gro oray, ang v N N v N Transect on main (eastern) lobe of lower waste
gravel and cobbles. Minor amounts of dark grey sand. dump
| Slightly tan (at the ground surface) to gray, angular Test pits greater than 1.25 feet deep will
HS FS-(L)BT-02 | 200" from toe of waste rock dump. 0.165 FS-(L)BT-02-0-0.165(W) 0-0.165 gravel and cobbles. Minor amounts of dark grey sand. v v v v v collapse. Estimated thickness of 5 feet.
| Slightly tan (at the ground surface) to gray, angular .
HS FS-(L)BT-03 | 300" from toe of waste rock dump. 0.165 FS-(L)BT-03-0-0.165(W) 0-0.165 aravel and cobbles.  Minor amounts of dark grey sand. v N N N N Duplicate of FS-(L)BT-04.
Composite along transect of the middle waste
Blocky very angular boulders, and cobbles consisting rock dump of the Bear Top mine, 50" upslope
g g | g - 01-0- g of dark gray to greenish gray argillite with quartz from the toe, subsamples from 3' left of
HS FS-(M)BT-01 50" from toe of waste rock dump. 0.165 FS-(M)BT-01-0-0.165(W) 0-0.165 filled fractures. Coarse fragments mixed with finer v v v v v transect line (looking up-hill), on the center-line,
material that is a fine to coarse grained brown sand . and 6' right of transect. Waste rock thicknesses
vary from 1' to 3'.
Composite along transect of the middle waste
Blocky very angular boulders, and cobbles consisting rock dump of the Bear Top mine, 100" upslope
g g | g 09-0. g of dark gray to greenish gray argillite with quartz from the toe, subsamples from 15' left of
HS FS-(M)BT-02 100" from tae of waste rock dump. 0.165 FS-(M)BT-02-0-0.165(W) 0-0.165 filled fractures. Coarse fragments mixed with finer ‘/ ‘/ ‘/ ‘/ transect line, on the center-line, and 8' right of
material that is a fine to coarse grained brown sand . transect. Waste rock thickness averaged
approximately 1.5' along this cross section.
Composite along transect of the middle waste
Blocky very angular boulders, and cobbles consisting rock dump of the Bear Top mine, 150" upslope
| of dark gray to greenish gray argillite with quartz from the toe, subsamples from 10' left of
HS FS-(M)BT-03 | 150" from toe of waste rock dump. 0.165 FS-(M)BT-03-0-0.165(W) 0-0.165 filled fractures. Coarse fragments mixed with finer v v v v v transect line, on the center-line, and 8' right of
material that is a fine to coarse grained brown sand . transect. Waste rock thicknesses vary from 2"
to 30" along this cross section.
Composite sample from a lobe of material
present at the top of a 150" long ore chute.
3 subsamples collected from the upper 0.165 Gray argillitic cobbles, boulders, gravels, and grey Composite sampled from top, middle, and lower
HS FS-(M)BT-04 | foct of material adjacent to the ore chute. 0.165 FS-(M)BT-04-0-0.165(W) 0-0.165 brown sands. v v v v v center sections of the 20" by 20' lobe of waste
rock material. The lobe thickness is estimated
to be 4",
HS FS-(M)BT-102 | Collected from mouth of middle Bear Top adit. NA FS-(M)BT-102(SW) NA NA
Coarse grained material consists of angular boulders E?CTZZS:;’&] 2':’3?et;|;5re%sfr;?:eugg?[j;‘;?z;
gnd cobbles of Iight gray to gray grgillite with quartz from the toe, subsamples from 1'5, left of the
HS FS-(U)BT-01 50" from toe of waste rock dump. 0.165 FS-(U)BT-01-0-0.165(W) 0-0.165 filled fracturefa with occurances minor gray green v N v v transect (looking upslope), the center-line of the|
colored massive carbonate rock fragments. Finer transect, and 16' right of transect. The waste
grained material consists of and gray brown fine to rock lhiékness along this cross se(‘:tion was
coarse grained sandy gravel. approximately 3 9
Composite along transect of the upper waste
rock dump of the Bear Top mine, 100" upslope
Material consistant with above (FS-(U)BT-01) location from the toe, subsamples from 15' left of the
HS FS-(U)BT-02 100’ from toe of waste rock dump. 0.165 FS-(U)BT-02-0-0.165(W) 0-0.165 with the exception of lesser amounts of boulders and v N N v N transect, the center-line of the transect, 20

cobbles.

right, and 33' right of transect. The waste rock
thickness along this cross section varied from 2
106"

TABLE 7 (Continued)




BEAR TOP MINE SITE SAMPLING SUMMARY
LOWER, MIDDLE, AND UPPER WORKINGS
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

DESCRIPTION

LITHOLOGY

Method

Sample Site*

Location

Total

1
Depth? Sample Interval

Sample Name

ANALYTICAL TESTING

Total
Metals®

Total
Mercury

Leachable
Metals®

pH
and EC

Acid/Base
Accounting®

COMMENTS

HS

FS-(U)BT-03

150' from toe of waste rock dump.

Material consistant with above (FS-(U)BT-01) location
with the exception of lesser amounts of boulders and
cobbles.

0.165 | FS-(U)BT-03-0-0.165(W) 0-0.165

Composite along transect of the upper waste
rock dump of the Bear Top mine, 150" upslope
from the toe, subsamples from the center-line
of the transect, 13' right, and 22" right of
transect. The waste rock thickness along this
cross section varied from 1' to 3'.

HS

FS-(U)BT-04

200" from toe of waste rock dump.

0.165 FS-(U)BT-04-0-0.165(W) 0-0.165 Predominantly angular argillitic boulders and cobbles.

Composite along transect of the upper waste
rock dump of the Bear Top mine, 200" upslope
from the toe, subsamples from 3' left of
transect line, on the center-line, and 7' right of
transect. The waste rock thickness along this
cross section is approximately 1'.

FS-(U)BT-101

NA FS-(U)BT-101(SW) NA NA

Notes:

1 = Depth in feet below ground surface.

2 = Arsenic, cadmium, chromium, copper, lead, zinc

3 = Sulfur fractionation, neutralization potential, SMP lime requirement
BH = backhoe
HS = hand sample

NA = Not applicable

*(L) = Lower Dump
*(M) = Middle Dump

Duplicate identified in comments column
NS = Not sampled

N = Native *(U) = Upper Dump
T = Tailings

W = Waste Rock

SW = Surface Water

SE = Sediment



Site Investigation Report, Bear Gulch Mine Complex, IPNF

Heavy gauge rail lines emerge from the portal of the adit which has a rough opening of 6 feet
by 6 feet. Waste rock dump material consists of tan to gray, angular, blocky rock fragments in
a brown sandy matrix. The thickest area of the waste rock dump is in the level area in front of
the buildings near the adit mouth where an estimated 40 feet is present.

The middle workings are located about 420 feet up slope from the lower workings level. A
large, wooden ore shoot extends uphill to the upper workings level. An open, flowing adit is
located at the top of the ore chute waste rock dump. A second caved-in adit is located due
east of the bottom of the ore chute and discharging water was observed during the July 2002
sampling event. The adit dimensions are approximately 5 feet wide by 6 feet high. Sulfide ore
is stockpiled near the bottom of the loading chute. The middle workings level waste rock dump
fills the drainage and is approximately 150 feet in length down its longitudinal axis (Figure 7).
Waste rock from the middle workings consists of angular dark gray to green argillitic boulders
with some fine to coarse grained brown sand. The thickest area of the waste rock dump is
northwest of the adit where an estimated 25 feet of material is present.

The upper workings level is located about 600 feet above the lower workings and has three
adits each with rough openings approximately 4 to 5 feet wide by 6 feet high. The access road
to the upper workings crosses the main adit dump to a collapsed building (Figure 8). Heavy
gauge rails extend out of the main adit portal to the main dump. The remnants of a wooden
ore chute extend from this level down to middle workings. The presence of drill steel and hoses
on the main dump indicate relatively recent activity. The main adit was stoped to the surface
about 30 feet in from the portal. Another stope daylights a little further in from the first. The
open stopes are safety concerns as there are no restrictions on the steep slopes that prevent a
person from falling into the stope. The main adit is dry and gated open. Sulfide material is
present on the surface of the main adit dump. Another dry adit and waste rock dump are
located just east of the main adit. This waste rock dump slopes down and joins with the main
adit waste rock dump. Approximately 160 feet below and west of the main adit is a third adit
and dump that is associated with the ore chute (part of the middle workings). Waste rock from
the upper Bear Top Mine workings consists of predominantly angular argillitic cobbles and
boulders. The thickest area of the waste rock dump is about six feet thick where the rail bed
crosses the dump.

3.3.2 MINE WASTE ANALYTICAL RESULTS

Twelve composite samples of waste rock were submitted for chemical analyses. Summary
statistics for the working levels of the Bear Top Mine Complex for total metals, leachable
metals, and acid base accounting are presented in Tables A10, All, and Al2, respectively.
Analytical results for these same parameters for individual samples are presented in Tables B1,
B2, and B3. Key findings from chemical testing are discussed below.

Total Metals

As shown in Table B1, contaminants of concern at the Bear Top Mine include copper, lead,
mercury, and zinc in waste rock, as concentrations of these metals in some samples are greater
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Site Investigation Report, Bear Gulch Mine Complex, IPNF

than three times background soil concentrations shown in Table 2. The highest total lead
(89,400 mg/kg), mercury (2.2 mg/kg), and zinc (52,400 mg/kg) concentrations were measured
in samples collected from the middle and upper workings, although only total lead exceeds the
reference recreational scenario cleanup guidelines listed in Table 2.

Leachable Metals

Nine composite samples from the Bear Top Mine complex waste rock dumps were analyzed for
leachable metals according EPA Method 1312. Table A2 presents summary statistics according
to sample type and Table B2 presents analytical results for each sample. Leachable
concentrations of cadmium, copper, lead, and zinc were detected in samples from each of the
three mine waste dumps (Table B2). When detected, leachable concentrations exceeded
chronic aquatic life standards. The highest leachable cadmium (0.031 mg/L), lead (20.1 mg/L),
and zinc (23.4 mg/L) concentrations were measured in samples collected from the upper waste
rock dump location.

Acid Base Accounting

Acid base accounting results for the 12 waste rock samples collected from the Bear Top Mine
workings are presented in Table A3 (summary statistics) and Table B3 (individual samples).
The average saturated paste pH in waste rock samples from the three working levels ranges
from 6.3 to 7.3 s.u. The average acid potential in the three working levels is 23.6 t/ton, and
the mean total lime requirement is 23.8 t/ton. Several individual samples exhibited a relatively
high acid potential: 89 t/1000t from FS-(M)-BT-04-0-0.165, and 85 t/1000t from FS-(M)-BT-03-
0-0.165. The highest total lime requirement (92.6 t/1000t) was from the middle workings
dump site (FS-(M)-BT-04-0-0.165).

3.3.3 ADIT DISCHARGES

Two surface water samples were collected from the Bear Top Mine complex; one from the
middle workings adit (Figure 7) and one from the adit associated with the ore chute waste rock
dump that joins the upper and middle workings (Figure 8). Flow from these two adits was less
than one gallon per minute (Table B5).

Samples were analyzed for dissolved and total metals, common ions, and physical parameters.
Complete results are listed in Table B6. The pH of the water was neutral in both adits and
electrical conductivity and TDS was relatively low, reflecting the generally low concentrations of
common ions such as calcium, magnesium, sodium, and sulfate. For dissolved metals, water
quality in the two adits is similar, although the dissolved zinc concentration in the sample from
the middle workings was much higher than the sample from the upper workings. Total and
dissolved concentrations of cadmium, lead, and zinc, exceeded the chronic aquatic life
standards in both adits, but only cadmium and zinc exceeded the acute standards.
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Site Investigation Report, Bear Gulch Mine Complex, IPNF

3.3.4 ESTIMATED VOLUME OF MINE WASTE MATERIAL

Areal extent of waste rock was determined using edges of waste determined during field
reconnaissance. These approximate limits were surveyed at the upper workings but not at the
lower and middle workings. Areal extent was measured with a tape at the lower and middle
workings as shown by the red dashed lines on Figures 6 and 7.

Waste rock volume estimates for the middle and upper waste rock dumps were calculated using
estimated thickness contours from the topographic profiles established at each subsample
location. Results from this transverse profiling method for thickness estimation were then
contoured as topographic surface plots. Due to its large size and shape, a volume estimate for
the lower workings waste rock dump was calculated from the surface topography of both the
waste rock pile and an extrapolated native surface. The 3-D surfaces were modeled with a
surface contouring program and a volume was calculated from integration of the two modeled
surfaces. Results of the 3-D surface modeling are shown in Appendix E. The volume of waste
rock based on estimated thickness and the surrounding topography for the three working levels
of the Bear Top Mine is shown in Table 8.

TABLE 8
ESTIMATED VOLUME OF MINE WASTE AT THE BEAR TOP MINE
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

Location Volume (cubic yards)

Lower Workings 9,700

Middle Working 2,643

Upper Workings 800

13,143

3.4 IONE MINE

The lone Mine is located above and south of the Bear Top and Orofino mines on a steep hillside
(Figure 2a). The lone Mine site consists of three main working levels and four waste rock
dumps. Figures 9, 10, 11, and 12 are site maps of the lone Mine workings. Investigative work
at the lone Mine included collecting waste rock samples from 11 composite sample locations
and a surface water sample from a discharging adit at the lower workings. Photographs
showing representative sampling locations are included in Appendix D. Table 9 summarizes
sample characteristics.

3.4.1 WASTE DISTRIBUTION, CHARACTER, AND THICKNESS

The lower workings consists of an improved adit with a collapsed portal (approximately 5 feet
wide by 6 feet high) and a small building on the west end of the dump (Figure 9). Water seeps
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TABLE 9
IONE MINE SITE SAMPLING SUMMARY
LOWER, MIDDLE, AND UPPER WORKINGS
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

DESCRIPTION ANALYTICAL TESTING
Towl LITHOLOGY . eachabi B COMMENTS
. otal " 2 Total eachable pH cid/Base
Method Sample Site’ Location Depth® Sample Name Sample Interval Total Metals' Mercury Metals? and EC Accounting®
Approximately 50" upslope of toe of lower dump Estimated waste rock thickness of 5 feet.
HS FS-IM-(L)-01 and approximately 150 feet downslope of ore car | 0.165 FS-IM-(L)-01-0-0.165(W) 0-0.165 Slightly tan (at the groynd surface) to gray, angular N N N N Transect on main (eastern) lobe of lower waste
gravel and cobbles. Minor amounts of dark grey sand.
tracks dump.
SNy Approximately 50 feet upslope of FS-IM-(L)-01, N Y-09-0 Y Slightly tan (at the ground surface) to gray, angular Test pits greater than 1.25 feet deep will
HS FS-IM-(L)-02 and 110 feet downslope of ore car tracks 0.165 FS-IM-(1)-02-0-0.165(W) 0-0.165 gravel and cobbles. Minor amounts of dark grey sand. v v v v v collapse. Estimated thickness of 5 feet.
TPy 1M (1Y-03-0 Y Slightly tan (at the ground surface) to gray, angular
HS FS-IM-(L)-03 60 feet downslope of ore car tracks 0.165 FS-IM-(L)-03-0-0.165(W) 0-0.165 gravel and cobbles. Minor amounts of dark grey sand. N N N N Estimated waste rock thickness of 7 feet.
TPy M (1 Y-04-0 Y Slightly tan (at the ground surface) to gray, angular
HS FS-IM-(L)-04 10 feet below ore car tracks 0.165 FS-IM-(L)-04-0-0.165(W) 0-0.165 gravel and cobbles. Minor amounts of dark grey sand. N N N N Estimated waste rock thickness of 7 feet.
TPy M1 Y-04-0 Y Slightly tan (at the ground surface) to gray, angular TPy
HS FS-IM-(L)-04 10 feet below ore car tracks 0.165 FS-IM-(L)-04-0-0.165(W)D 0-0.165 gravel and cobbles. Minor amounts of dark grey sand. N N N N N Duplicate of FS-IM-(L)-04.
Hs FS-(L)IM-101(SW) Collected from 15' below the mouth of lower NA FS-(M)BT-102(SW) NA NA
lone Mine adit.
Composite along transect of the middle waste
Gray blocky to very angular cobbles and boulders to rock dump, 50" upslope from the toe,
" gravels w/ gray and brown medium grained sand. subsamples from 60" left of transect line
Hs FS-(M)IM-01 50" from toe of waste rock dump 0.165 FS-(M)IM-01-0-0.165(W) 0-0.165 Some wood debris and waste metal present in the v v v v (looking up-hill), on the center-line, and 80"
waste rock dump. right of transect. Waste rock thicknesses range
from 0' to 20" along this cross sectional profile.
Composite along transect of the middle waste
ra) locky to very angular cobbles an oulders to rock dump, upslope from the toe,
Gray blocky y angular cobbles and bould: k dump, 100’ upslope from th
_ » | g 090 Y gravels w/ gray and brown medium grained sand. subsamples from 60' left of transect line , on
HS FS-(M)IM-02 100" from toe of waste rock dump. 0.165 FS-(M)IM-02-0-0.165(W) 0-0.165 Some wood debris and waste metal present in the v v v v v the center-line, and 80' right of transect. Waste
waste rock dump. rock thicknesses range form 4' to 12" along this
cross section.
Composite along transect of the middle waste
Gray blocky to very angular cobbles and boulders to rock dump, 150" upslope from the toe,
g . | g -03.0- Y gravels w/ gray and brown medium grained sand. subsamples from 70’ left of transect line, on the|
HS FS-(M)IM-03 150" from toe of waste rock dump. 0.165 FS-(M)IM-03-0-0.165(W) 0-0.165 Some wood debris and waste metal present in the v v v v center-line, and 80’ right of transect. Waste
waste rock dump. rock thicknesses range form 10 to 20" thick
along this cross section.
Composite along transect of the upper mine
Blocky very angular boulders, cobbles, and gravelly gray waste dump, 50" upslope from the toe,
| to brown fine to coarse grained sand. Surficial material subsamples from 10' left of transect line
Hs FS-(U)IM-01 50" from toe of waste rock dump. 0.165 FS-(U)IM-01-0-0.165(W) 0-0.165 typically grayer color than underlying fine grained v v v v (looking up-hill), on the center-line, and 10
material with is much browner. right of transect. Average thickness of waste
rock is 5.
Composite along transect of the upper mine
10 roun ety Corse rane e Surc mators waste dump. 100 upsope fom he toe,
HS FS-(U)IM-02 100’ from toe of waste rock dump. 0.165 FS-(U)IM-02-0-0.165(W) 0-0.165 J e ; v v v Vv v subsamples from 15' left of transect line, on the
typically grayer color than underlying fine grained N
. ) center-line, and 20' right of transect. Average
material with is much browner. . . .
thickness of waste rock is 10",
Composite along transect of the upper mine
1o roun ety Corse rane o Surcil matory waste dump. 150'upslope fom he oe,
HS FS-(U)IM-03 150’ from toe of waste rock dump. 0.165 FS-(U)IM-03-0-0.165(W) 0-0.165 J e ; v v Vv Vv subsamples from 15' left of transect line, on the
typically grayer color than underlying fine grained N
N ) center-line, and 10' right of transect. Average
material with is much browner. . . .
thickness of waste rock is 15".
(Upper) Upper waste rock dump associated with ?;Ugroyv:: rf‘i’n:nl?)ulzra?soeuldrearisn'eiios:nlzs' g‘:gﬁ%iraalvallaylegrr\:Iy Collected a grab sample from the center of the
Hs FS-(U)IM-04 pper) Upp! P 0.165 | FS-(U)IM-04-0-0.165(W) 0-0.165 g ind. ° v v v v upper upper waste rock dump of the lone Mine.
upper workings. Collected from center of dump. typically grayer color than underlying fine grained brown| 3 . y
N ) Material thickness range from 1' to 10" .
material with is much browner.
NOTES:

1 = Depth in feet below ground surface.

2 = Arsenic, cadmium, chromium, copper, lead, zinc

3 = Sulfur fractionation, neutralization potential, SMP lime requirement

HS = hand sample

NA = Not applicable

W = Waste Rock
SW = Surface Water
SE = Sediment

N = Native

NS = Not sampled

Duplicate identified in comments column

*(L) = Lower Dump.
*(M) = Middle Dump
*(U) = Upper Dump
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from the portal mouth. The waste rock dump consists of two lobes of material extending below
the adit that combine near the bottom. The dump slopes downhill steeply (40°) and is
approximately 200 feet long along its longitudinal access. An overturned ore cart was observed
next to heavy gauge rail line that exits the adit portal. Waste rock is composed of tan to gray
angular gravel and cobbles with minor amounts of dark gray sand. Thickness of waste rock is
estimated to exceed six feet.

The middle workings of the lone Mine contain an improved, but partially collapsed, dry adit, a
heavy gauge rail line that exits the adit portal, an access road to the southeast, a large waste
rock pile, and various piles of rail ties, timbers, and debris scattered on the surface (Figure 10).
The adit opening is approximately 3 feet square. The waste rock dump consists of three lobes
of material extending below the adit that combine downslope. The dump is approximately 150
feet long along its longitudinal access, and 160 feet wide at its widest point. Waste rock is
composed of gray angular blocky cobbles and boulders with gray and brown medium grained
sand. Thickness of waste rock at the middle workings ranges up to 20 feet along the flat
surface in front of the adit.

The upper workings consist of two sub-levels, termed the upper and the (upper) upper. The
main upper workings sub-level consists of a dry adit with open portal (5 feet wide by 6 feet
high), a pile of rail tracks, and waste rock dump (Figure 11). The waste rock dump is
approximately 175 feet long by 30 feet wide. Waste rock is comprised of blocky, very angular
boulders, cobbles, and gravelly, gray to brown, fine to coarse grained sand. Surficial dump
materials typically exhibit a grayer coloration as compared to the underlying material, which is
browner in color. Waste rock thickness on this dump ranges up to 15 feet.

The (upper) upper workings consist of an open adit with and an associated waste rock pile
(Figure 12). A metal gear and pulley assemblage are located immediately outside of the portal
entrance. A small water filled pit or shaft is located just inside the portal mouth, but no flow
emanates from the adit opening. The road/trail to the upper workings has been washed out
and access is limited to foot travel. The (upper) upper workings dump measures 80 feet along
its longitudinal axis (north-south) by 25 feet at its widest point, and is likely no thicker than six
feet at its deepest point. The waste rock material is similar in size, angularity, and composition
to the upper workings dump mentioned above.

3.4.2 MINE WASTE ANALYTICAL RESULTS

Twelve composite samples of waste rock were submitted for chemical analyses. Summary
statistics for the working levels of the lone Mine for total metals, leachable metals, and acid
base accounting are presented in Tables A13, Al4, and A15, respectively. Analytical results for
these same parameters for individual samples are presented in Tables B1, B2, and B3. Key
findings from chemical testing are discussed below.
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Total Metals

Except for one arsenic measurement (Table B1l), metals concentrations in samples collected
from the lower workings were similar to background soil concentrations shown in Table 2.
There were no exceedances of reference cleanup guidelines presented in Table 2 in samples
collected from the lower workings.

At the middle and upper workings, lead and zinc concentrations in all samples (Table B1) are
greater than three times background concentrations and lead exceeds reference cleanup
guidelines for a recreational exposure (Table 2). The highest total copper (169 mg/kg) and
lead (104,000 mg/kg) concentrations were measured in a grab sample collected from the
(upper) upper workings. Total mercury is elevated above three times background in the two
upper workings dumps, although it does not approach the reference cleanup guideline for
mercury shown in Table 2.

Leachable Metals

Four composite samples from the lone waste rock dumps were analyzed for leachable metals.
Table A2 presents summary statistics according to sample type and Table B2 presents analytical
results for each sample. Leachable cadmium was detected in the samples analyzed from the
middle and upper workings at concentrations greater than chronic aquatic life standard.
Leachable zinc was detected in samples analyzed from all three dumps, although the low
concentrations detected in the lower waste dump samples may be attributed to laboratory blank
contamination. It should be noted, that all of the leachable zinc laboratory results for the lone
Mine samples were flagged by the laboratory because zinc was present in the extraction blank
or preparation blank at or above reporting limit. Leachable zinc does appear at concentrations
that exceed the chronic aquatic life standard in the samples from the middle and upper dump.
The highest leachable zinc concentration (3.26 mg/L) was measured in the sample collected
from the upper workings. Sample results for all leachable zinc concentrations were less than ten
times the blank concentration.

Acid Base Accounting

Acid base accounting results for the twelve waste rock samples collected from the lone Mine
are presented in Table A3 (summary statistics) and Table B3 (individual samples). Average
saturated paste pH in samples collected from the four levels is very slightly acid to near neutral.
lower workings waste rock samples is slightly acid (6.5 s.u.). Average acid potential 11.5
t/1000t, 26.7 t/1000t, and 36.5 t/1000t, respectively. Mean total lime requirement for the
lower, middle, and upper workings is 3.6 t/1000t, 14.0 t/1000t, and 25.1 t/1000t.

3.4.3 ADIT DISCHARGES
Flow from the adit sampled at the lower workings, the only one to be flowing in July 2002, was

less than one gallon per minute (Table B5). The sample was analyzed for dissolved and total
metals, common ions, and physical parameters. Complete results are listed in Table B6
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(Appendix B). The pH of the water was near-neutral, and electrical conductivity and TDS was
relatively low, reflecting the generally low concentrations of common ions including calcium,
magnesium, sodium, and sulfate. Total and dissolved concentrations of cadmium, copper, lead,
and zinc were detected in the sample, with cadmium, lead, and zinc exceeding the chronic
aquatic life standards. Total and dissolved zinc and lead also exceeded the acute standards.

3.4.4 ESTIMATED VOLUME OF MINE WASTE MATERIAL

Areal extent of waste rock was determined using margins of waste observed in the field and are
shown on Figures 9 through 12 by a dashed line. Volume estimates for the four waste dumps
were calculated from the field topographic profiles of waste rock thickness and are shown in
Table 10.

TABLE 10
ESTIMATED VOLUME OF MINE WASTE AT THE IONE MINE
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

Location Volume (cubic yards)

Lower Workings 2,228

Middle Workings 7,676

Upper Workings 1,368

(Upper) Upper Workings 228

Total 11,500

3.5 OROFINO MINE

The Orofino Mine is located adjacent to a north flowing tributary to Bear Gulch, west of the
Bear Top/Orofino Millsite. The Orofino Mine site consists of two main working levels (lower and
upper), and four waste rock dumps (lower, upper, other upper workings). Investigative work at
the Orofino Mine included collecting waste rock samples and surface water samples from two
discharging adits. Figures 13, 14, and 15 are site maps of the workings and Table 11 is a
summary of samples collected at the waste dumps. Photographs showing representative
sampling locations are included in Appendix D.

3.5.1 WASTE DISTRIBUTION, CHARACTER, AND THICKNESS

The lower workings consist of an adit with an open portal and flowing water, a large waste rock
dump, a collapsed ore bin, and concrete footings from another former structure (Figure 13).
The lower workings portal has a fair amount of clear water flowing from it (about 4 gpm) that
collects in a sunken concrete cistern in front of the portal. The lower workings waste rock
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OROFINO MINE SITE SAMPLING SUMMARY

LOWER AND UPPER WORKINGS

Bear Gulch Mine Complex Site Investigation
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DESCRIPTION ANALYTICAL TESTING
Total S [ LITHOLOGY Total | Leachabl Acid/B: COMMENTS
N otal ample otal Total eachable pH cid/Base
Method | Sample Site’ Location Depth® Sample Name Interval® Metals?> | Mercury Metals? and EC Accounting®
Composite along transect of the lower dump, 50'
:S?f:gg)‘:? (‘: m:ngr:;;;‘d ravel up from the toe, subsamples from 45" left of
HS | Fs-()OM-01 | 50' from toe of waste rock dump. 0.165 | FS-(OM-0L-0-0.165(W) | 0-0.165 | °@e ' 9k SIOEE AEVE v v v v transect line (looking up-hil), on the center-line,
y 45' right, and 50" right at edge of ephemeral
dark grey sand. creek (dry)
Composite 100" up from the toe, subsamples
Slightly tan (at the ground from 65' left, 35' left, center-line, 31 right and
_ » " g 0.0 9 surface) to gray, angular gravel 62" right of transect line. Waste rock thickness
HS FS-(L)OM-02 | 100' from toe of waste rock dump. 0.165 FS-(L)OIM-02-0-0.165(W) 00165 |~ Conbles. Minor amounts of N N N N varies from 3 to 10", Abundant material (pipes,
dark grey sand. corrugated roofing material, etc.) present in the
ephemeral stream channel.
. Composite 150" upslope from toe of dump,
:S?f:gz)‘:: (‘: ‘h:ngr:I:?d ravel subsamples from 18’ left of transect, on the
HS | FS-(L)OM-03 | 150' from toe of waste rock dump. 0.165 | FS-(OM-03-0-0.165W) | 0-0165 | SorESS)® I SN GEE |y J J v J center-line of the transect, 42" right, and 80
dark gre sa‘nd right of the transect. Waste rock thickness
grey : varies from 4' to 10",
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dark gre sénd and 115’ right of the transect. Waste rock
arey ) thickness varies from 1' to 3",
Collected from concrete vault below mouth of
HS FS-(LOM-102 | | o Mine adit. NA FS-(L)OM-102(SW) NA NA
- Composite along transect of the main upper
Zﬁ;i:r;gnlgagrraa(z:ln:ca:;ilgders, dump, 40' up from the toe, subsamples from 12"
HS FS-(U)OM-01 | 40' from toe of waste rock dump. 0.165 FS-(U)OM-01-0-0.165(W) 0-0.165 | from gray to orange gray color N J J N J Leef:‘ :; fr—llri:zszcz" I;‘ngehslo:nk;ng;;:i;;hrzltl)étog d[gheeof
Wm.] brown fine to coarse waste. Waste rock varies in thickness from 2' to
grained sand.
- Composite 80" up from the toe, subsamples from|
Séicbl?;:’;gn'ﬂarr::,ge‘:r:ca:oiﬁlders' 15' left, center-line, and 18' right of transect
. y 9 ging line. Waste rock thickness varies from 2' to 10"
HS FS-(U)OM-02 | 80' from toe of waste rock dump. 0.165 FS-(UL)OM-02-0-0.165(W) 0-0.165 | from gray to orange gray color N N N N Flowing stream channel present at edge of
Wlﬂ? brown fine to coarse waste rock pile approximately 25' left of
grained sand. centerline.
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Blocky angular argillitic bqulders, frompa' left, cenle‘:»\lne and 12" right ofp
" cobbles, and gravels ranging transect line. Waste rock thickness varies from
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WrI:i]nle)rdo‘sNaT-\Lme to coarse (east) daylight approximately 28" below the
9 : mouth of the adit at an estimated 3 to 4 gpm.
Sln?kyr;neglg:nar‘?“"':'rf)r?b':l:s;l) Grab sample from the western-most waste rock
y . 9 9ing gray dump of the upper Orofino Mine. This waste
Western-most waste rock dump associated with orange gray color with brown rock pile varies in thickness from 3' to 5. The
HS FS-(U)OM-04 | the upper adit. Collected from upper 1/3 of 0.165 FS-(U)OM-04-0-0.165(W) 0-0.165 | fine to coarse grained sand. N N N N N mlddli waste rock pile of the upper Orofino
dump. (c)c‘:s?:fslon?elsgi‘[ezz Z:quuartz appeared to be similiar to this pile, however
Ty P P samples were not collected.
urface.
Blocky angular argillitic cobbles,
and gravels ranging from gray to|
Western-most waste rock dump associated with orange gray color with brown
HS FS-(U)OM-04 | the upper adit. Collected from upper 1/3 of 0.165 | FS-(U)OM-04-0-0.165(W)(D) | 0-0.165 | fine to coarse grained sand. N J J N J Duplicate Sample
dump. Occassional galena and quartz
crystals present on dump
surface.
Hs FS-(U)OM-101 Cgllecleg from 2" pipe at foot of upper Orofino NA FS-(U)OM-101(SW) NA NA
Mine adit.
Notes: Duplicate identified in comments column W = Waste Rock *(L) = Lower Dump

1 = Depth in feet below ground surface.
2 = Arsenic, cadmium, chromium, copper, lead, zinc
3 = Sulfur fractionation, neutralization potential, SMP lime requirement

NS = Not sampled

N = Native

HS = hand sample

SW = Surface Water
NA = Not applicable

*(U) = Upper Dump
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dump slopes steeply down hill and measures 210 feet down its longitudinal axis by 125 feet
wide. Waste rock is estimated to range up to 10 feet in thickness. Waste rock is comprised of
tan to gray, angular gravel and cobbles with minor amounts of dark gray sand.

The main upper workings level is located approximately 200 feet up-slope from the lower
workings in the next tributary canyon to the west (Figure 2a). An 8-inch diameter pipe slopes
down the face of the dump to the lower workings. Less than one gpm of water flows from this
open adit. The main upper workings dump measures 150 feet along its longitudinal axis and is
approximately 40 feet wide.

Waste rock dump material in the main upper working is comprised of tan to gray, angular
gravel and cobbles with minor amounts of dark gray sand. The thickness of waste rock in this
dump ranges up to ten feet.

Two other small waste rock dumps were discovered during the July 2002 field event and are
shown on Figure 15. The dumps are located approximately 75 and 175 feet west and above
the main upper working dump. These two upper workings dumps measure 50 to 75 feet down
their longitudinal axis and are approximately 30 feet wide. Dump thickness is estimated to be
no greater than five feet. Both waste rock piles appear to be homogenized mixture of blocky
angular argillic boulders, cobbles, and gravels ranging from gray to orange-gray in color with
minor amounts of brown, fine to coarse grained sand.

3.5.2 MINE WASTE ANALYTICAL RESULTS

Seven composite waste rock samples, a grab sample, and its duplicate were submitted for
chemical analyses. Summary statistics for total metals, leachable metals, and acid base
accounting are presented in Tables A16, A17, and A18, respectively. Analytical results for these
same parameters for individual samples are presented in Tables B1, B2, and B3. Key findings
from chemical testing are discussed below.

Total Metals

Contaminants of concern at the Orofino Mine include cadmium, copper, lead, mercury, and zinc,
as these metals were detected in some or all samples greater than the background
concentrations for soil shown in Table 2. Total lead concentrations exceeded both referenced
cleanup guidelines presented in Table 2 in all but one of the samples. The highest total lead
concentration (74,700 mg/kg) was collected from the surface of the western-most small dump
above the main upper workings (Figure 15). No other total metals reference cleanup
guidelines were exceeded.

Total metals concentrations were considerably higher in the upper workings than in the lower
workings. Total mercury was only detected above the PQL at the upper workings.
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Leachable Metals

Six samples from the Orofino Mine site were analyzed for leachable metals. Table A2 presents
summary statistics according to sample type and Table B2 presents analytical results for each
sample. Leachable zinc was the only metal detected above the PQL in the lower workings
(Table B2) although this result is qualified due to laboratory blank contamination. Leachable
cadmium, copper, lead, mercury, and zinc were detected in the samples from the upper
workings. ldaho’s chronic aquatic life standards were exceeded for each of these metals in the
upper workings. The highest leachable cadmium, copper, lead, and zinc concentrations (0.034
mg/L, 0.43 mg/L, 21.6 mg/L, and 12.2 mg/L respectively) were measured in the sample
collected from the other upper workings waste rock dump (Figure 15). The single detection of
leachable mercury above method PQLs was also collected from this sample location.

Acid Base Accounting

Acid base accounting results for the waste rock samples collected from the Orofino Mine are
presented in Table A3 (summary statistics) and Table B3 (individual samples). The average
saturated paste pH in lower workings waste rock samples is 6.8 s.u. The average acid potential
is 16.8 t/1000t, and the mean total lime requirement is 12.5 t/1000t. The average saturated
paste pH in upper workings (including the other upper workings waste rock dumps) is 6.5 s.u.
The average acid potential is 69.2 t/1000t, and the mean total lime requirement is 69.9 t/1000t.

3.5.3 ADIT DISCHARGES

Surface water samples were collected in July 2002 from the two adits present at the Orofino
Mine. As discussed above, flow from the lower adit was estimated to be about 4 gpm, and less
than one gpm was measured in the upper workings adit. Samples were analyzed for dissolved
and total metals, common ions, and physical parameters. Complete results are listed in Table
B6 (Appendix B).

The pH of the water in both samples was near-neutral, and electrical conductivity and TDS was
relatively low, reflecting the generally low concentrations of common ions in the samples. Total
and dissolved concentrations of cadmium, copper, lead, manganese, and zinc were detected in
the samples, with cadmium, lead, and zinc exceeding the acute and chronic aquatic life
standards. Of the five adit water samples collected during the Bear Gulch Mine Complex
investigation, the two adit discharges at the Orofino Mine exhibited the highest concentrations
of total and dissolved zinc by nearly an order of magnitude. Concentrations of metals were
similar in both samples, although the sample from the lower workings site exhibited higher
concentrations.

3.5.4 ESTIMATED VOLUME OF MINE WASTE MATERIAL

Areal extent of waste rock was determined using edges of waste observed in the field and are
shown on Figures 13, 14, and 15 by a dashed line. Volume estimates for the four waste dumps
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were calculated from the field topographic profiles of waste rock thickness and are shown in

Table 12.

TABLE 12
ESTIMATED VOLUME OF MINE WASTE AT THE OROFINO MINE
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

Location Volume (cubic yards)

Lower Workings 4,225

Upper Workings 703

Other Upper Workings 119 + 372

Total 5,419
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4.0 ANALYTICAL DATA QA/QC ASSESSMENT

This section presents an assessment of quality control/quality assurance (QA/QC) associated
with the analytical data collected during the site investigation and characterization of the five
sites in the Bear Gulch drainage. These data were collected to help fulfill the project’s decision
statement, which was to determine the quantity and characteristics of mine waste present at
the five sites to support potential cleanup actions (Maxim, 2001). Data quality objectives for
the project were developed to provide a systematic planning effort to establish data quality
criteria and for data collection activities. Data quality objectives were:

Determine chemical characteristics of mine wastes.
e Collect data that reflect the average current condition of the sites.

e Use mean concentrations of metals in mine waste materials to access risks presented to
human health and the environment.

¢ Minimize decision error by obtaining a relatively large number of mine waste samples that
represent the range of concentrations present in the mine wastes.

e Apply a stratified biased sampling method that partitions wastes into three strata (waste
rock, mill tailings, and native soil).

During this investigation, 54 material samples (waste rock, mill tailings, sediment, and native
soil), and seven water samples were collected and analyzed. Samples were collected and
submitted for analysis in the following periods:

Twenty-seven soil samples were collected from November 13 to 15, 2001 and sent to the
laboratory on November 21, 2001.

e Two water samples collected on November 15, 2001 were sent to the laboratory on
November 21, 2001.

e Twenty-seven soil samples were collected from July 8 to 10, 2002 and sent to the
laboratory on July 16, 2002.

o  Five water samples collected on July 11 and 12, 2002 were sent to the laboratory on July
16, 2002.

4.1 SAMPLING AND ANALYTICAL SUMMARY

This subsection describes the sample set, lists analytical methods, and presents the eight
sample digestion groups (SDGs) generated during the project.
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4.1.1 SAMPLE SET

A total of 54 soil samples were sent to the laboratory for analysis. Of the total, 52 were natural
samples and two were field duplicates. A total of seven water samples were sent to the
laboratory for analysis. Northern Analytical Laboratories, Inc. (NAL) of Billings, Montana
completed soil and water analyses. Analytical data from NAL were electronically transferred
into a Microsoft Access database. Appendix N contains analytical laboratory reports for the
samples.

4.1.2 ANALYTICAL METHODS

Tests were conducted by NAL in accordance with several method references including: SW-846
Test Methods for Evaluating Solid Waste, 3rd Edition, updates, I, II, 1A, 1IB, 11l; Western
States Laboratory Proficiency Testing Program, Soil & Plant Analytical Methods;
EPA/540/R95/121 USEPA Contract Laboratory Program Statement of Work for Inorganics
Analysis, Multimedia, Multiconcentration, ILM04.0, and Field and Laboratory Methods Applicable
to Overburdens and Mine Soils by A. Sobek et al. Soil samples were analyzed for aluminum,
antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel,
selenium, silver and zinc. In addition, pH, sulfur fractions, neutralization potential, SMP, and
acid/base accounting were analyzed by the laboratory.

4.1.3 SAMPLE DIGESTION GROUPS

Samples were sent to the laboratories in eight SDGs. Table 13 lists key information for each
SDG.
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TABLE 13
SUMMARY OF SAMPLE DIGESTION GROUPS
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

SDG Parameters No. of Field

Samples Duplicate

Metals, pH/EH, S-Fract., N-Poten., SMP,
Acid/Base

Metals, pH/EH, S-Fract., N-Poten., SMP,
Acid/Base

Metals, pH/EH, S-Fract., N-Poten., SMP, FS-IM(L)-04-0-
Acid/Base 0.165(W)
Metals, pH/EH, S-Fract., N-Poten., SMP,
Acid/Base

Metals, pH/EH, S-Fract., N-Poten., SMP,
Acid/Base

Metals, pH/EH, S-Fract., N-Poten., SMP,
Acid/Base

Metals (total and dissolved), pH/EH, Common
2001110187 lons,

TDS, acidity, alkalinity

Metals (total and dissolved), pH/EH, Common
2002070160 lons,

TDS, acidity, alkalinity

Metals, pH/EH, S-Fract., N-Poten., SMP, FS-(U)OM-04-
Acid/Base 0-0.165(W)

Totals 2

2001110187 2

2001110188

2001110189

2001110190

2001110191

2001110192

2002070204

4.2 DATA VALIDATION

Results of Maxim’s data validation are presented below. A review of both laboratory QA/QC and
field quality control are discussed.

4.2.1 LABORATORY QA/QC

NAL received soil samples from Bear Gulch project on November 21, 2001, and July 16, 2002.
Chain of custody documents accompanied the samples from sample collection to receipt at the
laboratory. Water samples were received at the laboratory cool (1.3 °C). All samples were
received within holding time.

NAL'’s quality assurance coordinator reviewed all analytical data associated with these samples.
This review included calibration standards, -calibration verification, laboratory controls,
laboratory duplicates, and laboratory spikes on a daily basis. Review of these quality indicators
showed that all analyses were in compliance with NAL's published QA/QC criteria.
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Certain data were qualified by NAL. Table 14 lists the flags (qualifiers) assigned by NAL to
describe the circumstances of the test or to qualify the usability of the data. Cover sheets for
each SDG (Appendix N) contain details for specific samples.

TABLE 14
LABORATORY RESULT AND DATA QUALIFIERS
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

Description

This analyte contained in the preparation blank at or above the reporting limit

Not detected at the concentration reported (NAL)

Not detected at the concentration reported

Insufficient sample was available to perform the test

Matrix effects are present. The matrix spike recovery was not within control limits
Estimated concentration - the duplication was not within 20 percent RPD

Not analyzed or applicable

This analyte was found in the SPLP extraction blank

4.2.2 DATA ASSESSMENT

Portions of the soil samples were dried in an oven at less than 60° C. Subsamples of this
material were ground to -10 mesh and were used to prepare saturated pastes. The pH of the
pastes was measured and the pastes vacuum filtered to obtain the saturation liquid. The
electrical conductivity of the saturation liquid was measured and reported. Additional
subsamples of the -10 mesh material were used to measure pH in the SMP buffer solution.

Acid potential, neutralization potential, metals, and extractable and total sulfur were determined
on subsamples of the -10 mesh material, which were reduced in particle size with a mortar and
pestle to -60 mesh. Samples for metals analysis were digested in accordance with EPA Method
3050B and analyzed using EPA Method 6010B (inductively coupled plasma emission) for all
metals except mercury and selenium. Selenium analysis was performed using EPA Method
7762, hydride generation. Mercury determinations were performed in accordance with EPA
Method 245.5CLP-M. Three mercury measurements were made for each sample and the
average of the three determinations was reported. Determination of the various forms of sulfur
was performed using a LECO sulfur analyzer. The extractable sulfur data is Level Il, screening
data only. The results of these tests, along with the SMP buffer pH, were used to calculate the
lime requirement.

Portions of the samples were not dried but were reduced in particle size (if necessary) in
accordance with EPA Method 1312, the SPLP. The extractions were performed using Extraction
Fluid 2 for projects located west of the Mississippi River. The extracts were digested using EPA
Methods 3010A and 3020 and analyzed using EPA Method 6010B and EPA Method 6020
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(inductively coupled plasma with mass spectral detection). Mercury determinations were made
using EPA Method 7470A.

Holding Times

Mercury dry basis in SDG 2001110191 samples 1-4 exceeded the holding time and were flagged
as estimated. Holding time summaries are shown in Appendix M.

Calibration

NAL and analytical method calibration criteria were met for all data. Appendix F contains
calibration verification data.

Laboratory Blanks

Laboratory blank results were assessed to determine the existence and magnitude of
contamination. Arsenic was found in the dry basis blank in SDG 2001110189; zinc was found in
the SPLP extraction blanks in SDG 2001110187, 2001110189, 2001110190, 2001110191 and
2002070204. These were flagged as B. Laboratory blank data are presented in Appendix G.

Inductively Coupled Plasma Interference Check Sample

The inductively coupled plasma interference check sample (ICP ICS) consists of two solutions
(solution A and solution B) that are analyzed to verify inter-element and background correction
factors. The ICP ICS did not exceed the RPD of 20 percent for any analysis. Appendix H
contains ICP ICS data.

Inductively Coupled Plasma Serial Dilution

The ICP serial dilution monitors physical or chemical interferences due to the sample matrix.
Zinc dry basis in SDG 2001110190 and copper dry basis and lead dry basis in SDG 2001110192
exhibited interference due to the sample matrix and were flagged as estimated quantities. ICP
serial dilution data are presented in Appendix I.

Laboratory Control Sample

The laboratory control sample (LCS) monitors the overall performance of the analysis, including
sample preparations. All LCS results were within established control limits. Appendix J contains
LCS data.

Laboratory Duplicate Sample

Duplicate sample results are a measure of laboratory precision. A sample is considered
estimated if the RPD is in excess of 20 percent. Arsenic dry basis and copper dry basis in SDG
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2001110189 and cadmium dry basis and SPLP zinc in SGD 2001110192 exhibited an RPD
greater than 20 percent and were flagged J. Appendix K presents LDS data.

Matrix Spike Sample

The matrix spike sample results are used to assess the effect of the matrix on the accuracy of
the reported data. The following elements/parameters in several samples exceeded the matrix
spike recovery control limits:

e Arsenic dry basis, chromium dry basis and copper dry basis in SGD 2002070204 had matrix
effects present and the results were not within control limits. Results for these analytes in
these SDGs were flagged with a “M” indicating they were qualified due to a peculiarity with
the sample matrix. However, NAL's data validator did not believe there was any doubt as
to precision or accuracy. Appendix L presents matrix spike data.

4.2.3 FIELD QUALITY CONTROL

Field duplicate samples were collected at sites FS-IM(L)-04-0-0.165(W) and FS-(U)OM-04-0-
0.165(W). Duplicate samples were analyzed for aluminum, antimony, arsenic, cadmium,
chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, and zinc, pH, sulfur
fractions, neutralization potential, SMP, and acid/base accounting. Analytical results for the
original and field duplicate samples were evaluated using the following criteria:

e The RPD between the two samples was calculated when both values of the
natural/duplicate pair were greater than 5 times the laboratory PQL for a given analyte,

e The absolute value difference (AVD) between the natural and duplicate sample for a given
analyte was calculated when one or both values were less than five times the PQL.

RPDs are calculated by dividing the difference between the two reported values for a given
parameter by the average of the two parameters. Analytical results of parameters where the
RPD was greater than 35 percent are considered estimated concentrations. Results from
natural/duplicate pairs with values less than five times the PQL are considered estimated when
the AVD exceeds the PQL.

Table 15 presents the natural/duplicate sample pairs that failed either the RPD and/or the AVD
tests. The following summarizes these failures:

e Neutralization potential in SDG 200110189 and cadmium as Cd, copper dry basis, electrical
conductivity, lead as Pb, neutralization potential, sulfur residual, and zinc as Zn in SDG
2002070204 failed the RPD test and all associated natural samples were flagged as
estimated (JF%o).

e Copper as Cu in SDG 2002070204 failed the AVD test, and all associated natural samples
were flagged as estimated (JF).
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TABLE 15
FIELD DUPLICATE RPD and AVD EXCEEDENCES
Bear Gulch Mine Complex Site Investigation
Idaho Panhandle National Forests

N D e
SDG Sample ID Parameter value | Value Qualifier

FS-IM-(L)-04-0-0- Neutralization
0.165(W) Potential
Cadmium as Cd JF%
Copper Dry Basis JF%
Electrical
Conductivity
Lead as Pb JF%
Neutralization
Potential
Sulfur Residual . . JF%
Zinc as Zn JF%

2001110189 9 15 JF%

JF%

FS-(U)-OM-04-0-

2002070204 0.165(W)

JF%

SDG Sample ID Parameter Qualifier

FS-(U)-OM-04-0-

2002070204 0.165(W)

Copper as Cu . . JF

Notes:

N value = Natural sample value

D value = Duplicate sample value

RPD = Relative percent difference

AVD = Absolute value difference

PQL = Laboratory practical quantitation limit

JF% = Estimated value, field duplicate results exceed allowable limits — RPD determination
JF = Estimated value, field duplicate results exceed acceptable limits — PQL determination

4.3 PARCC STATEMENT

Data collected during the Bear Gulch investigation generally met project data quality objectives
presented at the beginning of Section 4.0 and in the QAPP (Maxim, 2001). An assessment of
the precision, accuracy, representativeness, completeness, and comparability (PARCC) of the
data follows:

e  Precision. Precision acceptance and rejection for this project was based on the RPD of
laboratory duplicates for metals analysis (Maxim, 2001). Of the metals analyzed, arsenic
dry basis and copper dry basis in SDG 2001110189, and cadmium dry basis and zinc dry
basis in SDG 2001110192 had to be qualified (Appendix K). However, the result of a
pooled standard deviation of RPDs was within the acceptable range of 35%. Therefore, the
precision objective was met.
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e  Accuracy: Accuracy acceptance or rejection was primarily based on the percent recovery of
the laboratory control sample for solid samples (Maxim, 2001). Because all laboratory
control samples were within control limits (Appendix L), the data are considered accurate
with one exception. One matrix sample in SDG 2002070204 was flagged with an “M”
because matrix effects were present and the analytical results were not within control limits
(Section 4.2.2 and Appendix L). However, the sample result was more than four times the
amount of spike added. Corrective action was not required and the natural sample was not
flagged. Therefore, based on the goal of characterizing mine wastes using these data, the
interpretations made as a result of the investigation should not be affected.

e  Representativeness: Our objective in addressing representativeness was to assess whether
information obtained during the investigation accurately represents site conditions. We
believe this data quality objective was met because a relatively large number of samples
were collected and analyzed (54 soil samples) to represent the range of concentrations
present at the sites, the majority of unique/discrete mine waste areas at each of the five
sites were sampled, and samples of waste rock, tailings, and native materials were
collected when present at the sites.

e  Completeness.: The completeness goal for the project was 90 percent. Completeness was
assessed by comparing both the number samples collected to that proposed in the SAP
(Maxim, 2001) and the number of valid sample results to the total humber of samples
collected. At five of the sites, Maxim collected and analyzed the same or more than the
number of samples for total metals and acid/base account listed in the SAP. For leachable
metals analyses, the number of samples collected equaled the number proposed in the SAP
(Maxim, 2001). Based on site conditions and field observations, fewer samples than
originally proposed were collected from the adit discharges, but the reason for this was the
adits were either dry or not flowing. Based on the foregoing, the completeness objective
was met.

o Comparability: The objective for comparability was to assess if data collected during the
Bear Gulch Mine Complex investigation could be compare to another set of data. We
believe this objective was fulfilled because standard EPA methods were used, industry
standard data units/values were used, and standard field collection methods were used.
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TABLE Al
Mean Total Metals Results
Bear Gulch Mine Complex
Site Investigation
IPNF
Arsenic Cadmium | Chromium Copper Lead Mercury Zinc

Sample Dry Basis | Dry Basis | Dry Basis | Dry Basis | Dry Basis | Dry Basis | Dry Basis

Type (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mglkg) | (mg/kg)
Lower Bear Top Mine
W (n= 4) | 11.0| 2.3] 9.3] 400/  7,435.8] 01 8178
Middle Bear Top Mine
W (n= 4) | 10.0| 36.0] 4.4]  1105] 24,120.0] 07| 14,047.8
Upper Bear Top Mine
W (n= 4) | 11.3] 44.0] 8.3  122.8] 34,160.0] 0.6/ 14,140.0
Lower lone Mine
W (n= 4) | 56.5] 1.0| 13.0| 38.5] 69.8| 0.1] 96.0
Middle lone Mine
W (n= 3) | 12.0| 23.3| 2.5/ 313 13,980.0] 02| 88767
Upper lone Mine
W (n= 4) | 17.8| 56.3] 2.5/ 80.3| 33,042.5] 0.8 17,7175
Mil Site
W (n= 4) 9.3 36.8 8.8 92.5| 5567.5 0.4] 9,695.0
T (n= 3) 12.0 90.7 47|  463.3] 482533 11] 251333
SE (n= 2) 3.0 2.0 115 22.0 296.0 01 3360
N (n= 3) 8.0 12.3 7.7 80.0/ 38433 02| 21733
Lower Orofino Mine
W (n= 4) | 12.5] 8.0 25/ 2625 17,650.0] 01 6,300
Upper Orofino Mine
W (n= 4) | 23.5| 53.0] 25/  837.5] 61,875.0] 1.4] 33,350.0
Lower Silver Scott Mine
W (n= 5) | 11.0| 41.6] 3.2] 89.8] 3566.0] 0.1 4,114.0
Upper Silver Scott Mine
W (n= 4) | 16.5] 4.3] 2.5| 40.0] 10,135.0] 03] 7275
Notes:

W - Waste Rock

T - Tailings

N - Native

SE - Sediment
D - Duplicate sample

mag/kg - Milligrams per kilogram
Where n = 1, concentration reported for the sample collected
Average values calculated using < pql values as one half pql
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TABLE A2
Mean Leachable Metals Results
Bear Gulch Mine Complex
Site Investigation
IPNF
Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
Sample SPLP SPLP SPLP SPLP SPLP SPLP SPLP
Type (mglL) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Chronic Aquatic 019 |000037' | 0057%? | 0.0035* |0.00054% | 0.000012%| 00321
Life Standard
Lower Bear Top Mine
W (n= 4) | 0003 0005 0010 0015 0.183) 00002]  1.863
Middle Bear Top Mine
w (n= 3) | 0003 0021] 0010 0117 3517 00003  8.933|
Upper Bear Top Mine
W (n= 2) | 0003 0018 0010/ 0010 10085  0.0003]  4.220
Lower lone Mine
W (n= 1) | 0003 0003 0010 0010 0025 00001  0.150
Middle lone Mine
W (n= 1) | 0003 0034 0010 0010 0025 00003  1.780
Upper lone Mine
W (n= 1) | 0003 0028 0010 0010 0025 00003  3.260
Mil Site
W (n= 2) 0.003 0.041 0.010 0.040 3.460|  0.0001 6.700
T (n= 3) 0.003 0.032 0.010 0.060 8.183)  0.0001 9.610
SE (n= 2) 0.003 0.003 0.010 0.010 0.063]  0.0001 0.390
N (n= 0)
Lower Orofino Mine
w (n= 2) | 0003 0003 0010 0010 0025 00003  1.370
Upper Orofino Mine
W (n= 3) | 0003 0021 0010/ 0150 12.040] 0.0003]  7.397
Lower Silver Scott Mine
w (n= 3) | 0003 0009 0010 0010 0093 00001  0.457
Upper Silver Scott Mine
W (n= 2) | 0.003] 0.006 0.010] 0.020] 6.010  0.0001] 6.245
Notes:
W - Waste Rock
T - Tailings
N - Native

SE - Sediment

Chronic Aquatic Life Standard from Idaho Administrative Procedures Act (IDAPA) 16.01.02.250 (Surface water quality criteria)
1 - Based on hardness of 25 mg/L CaCO3 - see IDAPA 58.01.02.210.07
2 - Standard posted for Chromium Ill. Standard for Chromium VI is 0.011.
mg/L - Milligrams per liter
Where n = 1, concentration reported for the sample collected
Average values calculated using < pql values as 1/2 pq|
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TABLE A3
Mean Acid Base Accounting
Bear Gulch Mine Complex
Site Investigation
IPNF
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
(tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 . Water (tons/1000
) HCL HNO 4 Residual Total
Site tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
Lower Bear Top Mine
w (n= 4) 6750, 1000 8750 00900l 7275  7.375] 0000/ 0063 0.000]  0213]  0.100]  0241]  2.490
Middle Bear Top Mine
w (= 4) 27500  0.000]  9.750]  0.08] 6875/  7.275] 0250  0.088] 0.1750]  0.700]  0.100]  0.890]  25.967
Upper Bear Top Mine
w (= 4) 30500/  0.000]  7.875]  0.470]  6.300]  6.925] 2225/  0.125] 01000/  0.900]  0.100]  0.970]  36.239
Lower lone Mine
w (= 4) 11500/  3.000] 12.000]  1.698] 6475  7.325|  0.000]  0.063] 01000 0300/  0.100]  0.353] 3555
Middle lone Mine
w (= 3) 26.667]  0.000] 20.000]  1.157] 6667  7.133] 1767/  0.083] 01000  0.767]  0.100]  0.853]  13.993
Upper lone Mine
w (= 4) 36.500)  0.000] 19.750|  0.895]  6.725|  7.425]  0.000]  0.063] 02000/  1.000]  0.100]  1.125] 25.118
Mill Site
W (n= 4) 13.750 2.500 4.000 0.598 6.775 7.250 0.000 0.063 0.1500 0.375 0.100 0.438 15.020
T (n= 3) 70.000 50.000 20.000 1.143 6.633 7.400 0.000 0.300 0.6333 1.433 0.133 2.147 65.496
SE (n= 2) 0.000 5.500 5.500 1.215 6.750 7.250 0.000 0.050 0.1000 0.050 0.100 0.043 -4.727
N (n= 3) 7.333 6.000 4.000 0.583 6.500 6.767 1.633 0.050 0.1000 0.250 0.100 0.235 11.365
Notes:
W - Waste Rock mg/L - Milligrams per liter
1,\—‘ intlit]egs Where n = 1, concentration reported for the sample collected
SE - Sediment Average values calculated using < pgl values as 1/2 pgl
mmbhos/cm - millimhos per centimeter HCL - hydrochloric acid
s.u. - standard units HNO3 - nitric acid.
EC - Electrical Conductivity
SMP - Shoemacher, McLean and Pratt single buffer method.

Total lime requirement calculated according to the following formula: ((HNO3 + Residual) x 31.25) + (HCL x 23.44) + SMP Lime Requirement - Neutralization Potential) x 1.25
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TABLE A3

Mean Acid Base Accounting
Bear Gulch Mine Complex

Site Investigation

IPNF
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
(tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 . Water (tons/1000
. HCL HNO 4 Residual Total
Site tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
Lower Orofino Mine
w (n= 4) | 16750 0000/ 8750 0683 6850  7.375]  0.000 0075/ 01000  0425]  0.00] 0565 12500
Upper Orofino Mine
w (n= 4) | 69.250] 0000/ 14750 0830 6525 7500  0.000] 0125 0.2500]  1.900]  0.100]  2.153]  69.942
Lower Silver Scott Mine
w (n= 5) | 57400 20600 37.200] 1280  7.140]  7.460/  0.000] 0080 06200 1180  0.20]  1.800  27.329
Upper Silver Scott Mine
w (h=_4) | 25500] 24500 1.250] 1.500] 4.800) 6.350] 4.225) 0250,  0.1000) 0.625) 0.100) 0.800  39.052
Notes:
W - Waste Rock mg/L - Milligrams per liter
1,\—‘ intlit]egs Where n = 1, concentration reported for the sample collected
SE - Sediment Average values calculated using < pgl values as 1/2 pgl
mmbhos/cm - millimhos per centimeter HCL - hydrochloric acid
s.u. - standard units HNO3 - nitric acid.
EC - Electrical Conductivity
SMP - Shoemacher, McLean and Pratt single buffer method.

Total lime requirement calculated according to the following formula: ((HNO3 + Residual) x 31.25) + (HCL x 23.44) + SMP Lime Requirement - Neutralization Potential) x 1.25

n:\usfs\beargulch\database\beargulch.mdb
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TABLE A4
Summary Statistics - Total Metals Concentrations for Bear Top/Orofino Mill Site
Bear Gulch Mine Complex
Site Investigation
IPNF
Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
Dry Dry Dry Dry Dry Dry Dry
Sam pIe Type Basis Basis Basis Basis Basis Basis Basis
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
w
Minimum 7.00 2.00 7.00 20.00 410.00 0.10 500.00
Maximum 15.00 135.00 11.00 210.00 | 13,500.00 1.10 | 35,500.00
Average 9.25 36.75 8.75 92.50 5,567.50 0.40 | 9,695.00
Standard Deviation 3.86 65.54 1.71 88.08 6,332.78 0.48 | 17,217.40
n 4 4 4 4 4 4 4
T—
Minimum 9.00 36.00 2.50 370.00 5,760.00 0.80 | 8,500.00
Maximum 14.00 188.00 9.00 520.00 |116,000.00 1.30 | 46,000.00
Average 12.00 90.67 4.67 463.33 | 48,253.33 1.13 | 25,133.33
Standard Deviation 2.65 84.51 3.75 81.45 | 59,300.19 0.29 | 19,105.06
n 3 3 3 3 3 3 3
SE
Minimum 3.00 1.00 11.00 18.00 52.00 0.10 62.00
Maximum 3.00 3.00 12.00 26.00 540.00 0.10 610.00
Average 3.00 2.00 11.50 22.00 296.00 0.10 336.00
Standard Deviation 0.00 1.41 0.71 5.66 345.07 0.00 387.49
n 2 2 2 2 2 2 2
N
Minimum 4.00 1.00 7.00 10.00 70.00 0.10 110.00
Maximum 15.00 31.00 8.00 160.00 8,280.00 0.50 | 4,260.00
Average 8.00 12.33 7.67 80.00 3,843.33 0.23 | 2,173.33
Standard Deviation 6.08 16.29 0.58 75.50 4,145.00 0.23 2,075.10
n 3 3 3 3 3 3 3
—
Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/kg - milligrams per kilogram
Values calculated using < pql values as one-half pgl
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TABLE A5
Summary Statistics - Leachable Metals Concentrations for Bear Top/Orofino Mill Site
Bear Gulch Mine Complex
Site Investigation
IPNF
Sample Type Arsenic Cadmium | Chromium | Copper Lead Mercury Zinc
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
W

Minimum 0.00 0.01 0.01 0.04 0.15 0.0001 1.70

Maximum 0.00 0.07 0.01 0.04 6.77 0.0001 11.70

Average 0.00 0.04 0.01 0.04 3.46 0.0001 6.70

Standard Deviation 0.00 0.04 0.00 0.00 4.68 0.0000 7.07

n 2 2 2 2 2 2 2
T—

Minimum 0.00 0.02 0.01 0.06 0.39 0.0001 4.01

Maximum 0.00 0.05 0.01 0.06 21.80 0.0001 15.50

Average 0.00 0.03 0.01 0.06 8.18 0.0001 9.61

Standard Deviation 0.00 0.01 0.00 0.00 11.83 0.0000 5.75

n 3 3 3 3 3 3 3

SE

Minimum 0.00 0.00 0.01 0.01 0.03 0.0001 0.25

Maximum 0.00 0.00 0.01 0.01 0.10 0.0001 0.53

Average 0.00 0.00 0.01 0.01 0.06 0.0001 0.39

Standard Deviation 0.00 0.00 0.00 0.00 0.05 0.0000 0.20

n 2 2 2 2 2 2 2
S —————————————————————————————

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl
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TABLE A6
Summary Statistics - Acid Base Accounting for the Bear Top/Orofino Mill Site
Bear Gulch Mine Complex
Site Investigation
IPNF

Acid/ Neutral- EC, SMP Total

Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Sample Type (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 ) Water (tons/1000

HCL HNO 5 Residual Total
tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
w
Minimum 0.00 0.00 3.00 0.29 6.30 7.20 0.00 0.05 0.10 0.05 0.10 0.03 -3.05
Maximum 49.00 4.00 6.00 0.90 7.10 7.40 0.00 0.10 0.30 1.20 0.10 1.57 57.77
Average 13.75 2.50 4.00 0.60 6.78 7.25 0.00 0.06 0.15 0.38 0.10 0.44 15.02
Standard Deviation 23.67 1.73 1.41 0.25 0.34 0.10 0.00 0.03 0.10 0.55 0.00 0.76 28.86
n 4 4 4 4 4 4 4 4 4 4 4 4 4
T—
Minimum 38.00 27.00 11.00 0.59 6.30 7.20 0.00 0.05 0.10 0.80 0.10 1.39 36.06
Maximum 100.00 64.00 36.00 1.52 6.90 7.50 0.00 0.80 1.40 1.80 0.20 2.80 82.93
Average 70.00 50.00 20.00 1.14 6.63 7.40 0.00 0.30 0.63 1.43 0.13 2.15 65.50
Standard Deviation 31.05 20.07 13.89 0.49 0.31 0.17 0.00 0.43 0.68 0.55 0.06 0.71 25.64
n 3 3 3 3 3 3 3 3 3 3 3 3 3
SE

Minimum 0.00 5.00 5.00 0.74 6.30 7.20 0.00 0.05 0.10 0.05 0.10 0.03 -5.16
Maximum 0.00 6.00 6.00 1.69 7.20 7.30 0.00 0.05 0.10 0.05 0.10 0.06 -4.30
Average 0.00 5.50 5.50 1.22 6.75 7.25 0.00 0.05 0.10 0.05 0.10 0.04 -4.73
Standard Deviation 0.00 0.71 0.71 0.67 0.64 0.07 0.00 0.00 0.00 0.00 0.00 0.02 0.61
n 2 2 2 2 2 2 2 2 2 2 2 2 2

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl
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TABLE A6
Summary Statistics - Acid Base Accounting for the Bear Top/Orofino Mill Site
Bear Gulch Mine Complex
Site Investigation
IPNF

Acid/ Neutral- EC, SMP Total

Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Sample Type (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 ) Water (tons/1000

HCL HNO 5 Residual Total

tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
Minimum 0.00 1.00 3.00 0.23 6.20 6.40 0.00 0.05 0.10 0.05 0.10 0.03 -0.55
Maximum 19.00 14.00 5.00 0.78 6.90 7.10 3.90 0.05 0.10 0.60 0.10 0.56 28.90
Average 7.33 6.00 4.00 0.58 6.50 6.77 1.63 0.05 0.10 0.25 0.10 0.24 11.36
Standard Deviation 10.21 7.00 1.00 0.31 0.36 0.35 2.03 0.00 0.00 0.30 0.00 0.29 15.51
n 3 3 3 3 3 3 3 3 3 3 3 3 3

—

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In?



TABLE A7

Summary Statistics - Total Metals Concentrations for Silver Scott Mine
Bear Gulch Mine Complex
Site Investigation

IPNF

Arsenic Cadmium | Chromium Copper Lead Mercury Zinc

Dry Dry Dry Dry Dry Dry Dry

Sam pIe Type Basis Basis Basis Basis Basis Basis Basis
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

w

Minimum 6.00 1.00 2.50 30.00 510.00 0.10 340.00
Maximum 20.00 77.00 6.00 130.00 | 33,000.00 0.40 | 7,230.00
Average 13.44 25.00 2.89 67.67 6,485.56 0.19 | 2,608.89
Standard Deviation 4.33 28.01 1.17 37.16 | 10,127.09 0.14 | 2,552.25
n 9 9 9 9 9 8 9

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/kg - milligrams per kilogram
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In@



TABLE A8
Summary Statistics - Leachable Metals Concentrations for Silver Scott Mine
Bear Gulch Mine Complex
Site Investigation
IPNF
Sam pIe Type Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
(mgiL) (mgiL) (mgiL) (mgiL) (mgiL) (mgiL) (mgiL)
w
Minimum 0.00 0.00 0.01 0.01 0.03 0.0001 0.32
Maximum 0.00 0.01 0.01 0.03 9.91 0.0001 12.00
Average 0.00 0.01 0.01 0.01 2.46 0.0001 2.77
Standard Deviation 0.00 0.00 0.00 0.01 4.26 0.0000 5.16
n 5 5 5 5 5 5 5
e

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter

Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In@



TABLE A9
Summary Statistics - Acid Base Accounting for Silver Scott Mine
Bear Gulch Mine Complex
Site Investigation
IPNF

Acid/ Neutral- EC, SMP Total

Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Sample Type (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 ) Water (tons/1000

HCL HNO 5 Residual Total
tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
w
Minimum 15.00 1.00 0.50 0.69 4.40 6.10 0.00 0.05 0.10 0.30 0.10 0.52 1.37
Maximum 100.00 54.00 68.00 3.31 7.50 7.50 6.10 0.70 1.00 2.20 0.20 3.22 77.67
Average 43.22 22.33 21.22 1.38 6.10 6.97 1.88 0.16 0.39 0.93 0.11 1.36 32.54
Standard Deviation 31.65 17.44 24.14 0.81 1.26 0.60 2.47 0.21 0.35 0.66 0.03 1.01 22.95
n 9 9 9 9 9 9 9 9 9 9 9 9 9
—

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In@



TABLE A10

Site Investigation

Summary Statistics - Total Metals Concentrations for Bear Top Mine
Bear Gulch Mine Complex

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/kg - milligrams per kilogram
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb

IPNF

Arsenic Cadmium | Chromium Copper Lead Mercury Zinc

Dry Dry Dry Dry Dry Dry Dry

Sam pIe Type Basis Basis Basis Basis Basis Basis Basis
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

w

Minimum 6.00 1.00 2.50 24.00 360.00 0.10 304.00
Maximum 17.00 132.00 15.00 296.00 | 89,400.00 2.20 {52,400.00
Average 10.75 27.42 7.29 91.08 |21,905.25 0.43 | 9,668.50
Standard Deviation 3.28 43.01 3.68 78.84 |29,751.14 0.62 | 16,101.05
n 12 12 12 12 12 12 12

Maxim Technologies, In@




TABLE All
Summary Statistics - Leachable Metals Concentrations for Bear Top Mine
Bear Gulch Mine Complex
Site Investigation
IPNF
Sample Type Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
w
Minimum 0.00 0.00 0.01 0.01 0.03 0.0001 1.50
Maximum 0.00 0.06 0.01 0.33 20.10 0.0003 23.40
Average 0.00 0.01 0.01 0.05 3.49 0.0002 4.74
Standard Deviation 0.00 0.02 0.00 0.11 7.11 0.0000 7.21
n 9 9 9 9 9 9 9
e

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In@



TABLE Al12
Summary Statistics - Acid Base Accounting for the Bear Top Mine
Bear Gulch Mine Complex
Site Investigation
IPNF

Acid/ Neutral- EC, SMP Total

Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Sample Type (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 ) Water (tons/1000

HCL HNO 5 Residual Total
tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
w
Minimum 0.00 0.00 0.50 0.13 5.40 5.70 0.00 0.05 0.10 0.05 0.10 0.03 -10.35
Maximum 89.00 4.00 20.00 1.72 8.00 7.60 8.90 0.30 0.40 2.50 0.10 2.90 94.10
Average 21.58 0.33 8.79 0.76 6.82 7.19 0.83 0.09 0.13 0.60 0.10 0.70 21.57
Standard Deviation 31.04 1.15 5.32 0.41 0.64 0.52 2.56 0.08 0.09 0.85 0.00 0.99 34.75
n 12 12 12 12 12 12 12 12 12 12 12 12 12
—

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In@



TABLE A13
Summary Statistics - Total Metals Concentrations for lone Mine
Bear Gulch Mine Complex
Site Investigation
IPNF
Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
Dry Dry Dry Dry Dry Dry Dry
Sam pIe Type Basis Basis Basis Basis Basis Basis Basis
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
w
Minimum 10.00 1.00 2.50 18.00 59.00 0.10 82.00
Maximum 180.00 78.00 14.00 169.00 |.04000.00 1.10 | 36400.00
Average 30.27 27.18 6.55 51.73 | 15853.55 0.37 | 8898.55
Standard Deviation 50.04 29.78 5.19 40.94 | 30080.22 0.36 | 12171.53
n 11 11 11 11 11 11 11
—

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/kg - milligrams per kilogram
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In@



TABLE Al14
Summary Statistics - Leachable Metals Concentrations for lone Mine
Bear Gulch Mine Complex
Site Investigation
IPNF
Sample Type Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
(mglL) (mglL) (mgiL) (mglL) (mgiL) (mgiL) (mgiL)
w
Minimum 0.00 0.00 0.01 0.01 0.03 0.0001 0.15
Maximum 0.00 0.03 0.01 0.01 0.03 0.0003 3.26
Average 0.00 0.02 0.01 0.01 0.03 0.0002 1.73
Standard Deviation 0.00 0.02 0.00 0.00 0.00 0.0001 1.56
n 3 3 3 3 3 3 3
e

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In@



TABLE A15
Summary Statistics - Acid Base Accounting for the lone Mine
Bear Gulch Mine Complex
Site Investigation
IPNF
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Sample Type (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 ) Water (tons/1000
HCL HNO 5 Residual Total
tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
W
Minimum 6.00 0.00 7.00 0.23 6.10 6.20 0.00 0.05 0.10 0.20 0.10 0.20 -0.20
Maximum 59.00 4.00 33.00 1.78 7.10 7.70 5.30 0.10 0.30 1.60 0.10 1.90 55.90
Average 23.67 1.25 16.83 1.27 6.63 7.32 0.44 0.07 0.13 0.65 0.10 0.73 13.04
Standard Deviation 16.90 1.60 8.59 0.48 0.41 0.40 1.53 0.03 0.08 0.46 0.00 0.53 15.36
n 12 12 12 12 12 12 12 12 12 12 12 12 12
—

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, In@



TABLE Al6

Summary Statistics - Total Metals Concentrations for Orofino Mine
Bear Gulch Mine Complex
Site Investigation

IPNF

Arsenic Cadmium | Chromium Copper Lead Mercury Zinc

Dry Dry Dry Dry Dry Dry Dry

Sam pIe Type Basis Basis Basis Basis Basis Basis Basis
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

w

Minimum 11.00 1.00 2.50 91.00 | 3300.00 0.10 1200.00
Maximum 27.00 103.00 2.50 1530.00 | 74700.00 2.40 | 61500.00
Average 18.00 30.50 2.50 550.00 | 39762.50 0.73 | 19740.00
Standard Deviation 6.46 33.22 0.00 453.34 | 26866.55 0.82 | 19872.48
n 8 8 8 8 8 8 8

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/kg - milligrams per kilogram
Values calculated using < pql values as one-half pgl



TABLE Al7
Summary Statistics - Leachable Metals Concentrations for Orofino Mine
Bear Gulch Mine Complex
Site Investigation
IPNF
Sample Type Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
(mglL) (mglL) (mgiL) (mglL) (mgiL) (mgiL) (mgiL)
W
Minimum 0.00 0.00 0.01 0.01 0.03 0.0003 0.99
Maximum 0.00 0.03 0.01 0.43 21.60 0.0003 9.01
Average 0.00 0.01 0.01 0.09 7.23 0.0003 4.99
Standard Deviation 0.00 0.01 0.00 0.19 9.79 0.0000 3.59
n 5 5 5 5 5 5 5
e

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter

Values calculated using < pql values as one-half pgl



TABLE A18
Summary Statistics - Acid Base Accounting for the Orofino Mine
Bear Gulch Mine Complex
Site Investigation
IPNF
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Sample Type (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 ) Water (tons/1000
HCL HNO 5 Residual Total
tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
W
Minimum 6.00 0.00 5.00 0.42 6.10 7.20 0.00 0.05 0.10 0.20 0.10 0.21 6.21
Maximum 103.00 0.00 23.00 1.32 7.10 7.70 0.00 0.20 0.60 2.70 0.10 3.17 105.59
Average 42.22 0.00 12.56 0.77 6.67 7.43 0.00 0.11 0.17 1.13 0.10 1.35 38.99
Standard Deviation 30.44 0.00 6.75 0.28 0.34 0.16 0.00 0.07 0.17 0.83 0.00 0.92 33.52
n 9 9 9 9 9 9 9 9 9 9 9 9 9
—

Notes: W - Waste Rock
T - Tailings
N - Native

SE - Sediment
mg/L - milligrams per liter
Values calculated using < pql values as one-half pgl

n:\usfs\beargulch\database\beargulch.mdb Maxim Technologies, Inc
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Table B1
Total Metals
Bear Gulch Mine Complex
Site Investigation

IPNF
Page 1 of 2
Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
Sample Total Total Total Total Total Total Total
Sample Site Date (mg/kg) (mgl/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Lower Bear Top Mine
FS-BT(L)-01-0-10(W) 11/14/2001 6 3 9 24 360 U 0.20 1,060
FS-(L)-BT-01-0-0.165(W) 7/10/2002 7 U2 15 29 387 U 0.20 367
FS-(L)-BT-02-0-0.165(W) 7/10/2002 14 U2 7 40 896 U 0.20 304
FS-(L)-BT-03-0-0.165(W) 7/10/2002 17 4 J6 J67 28,100 U 0.20 1,540
Middle Bear Top Mine
FS-(M)-BT-01-0-0.165(W) 7/10/2002 10 6 10 106 9,090 U 0.20 1,630
FS-(M)-BT-02-0-0.165(W) 7/10/2002 8 U2 us 70 9,110 U 0.20 831
FS-(M)-BT-03-0-0.165(W) 7/10/2002 12 5 us 68 4,680 0.20 1,330
FS-(M)-BT-04-0-0.165(W) 7/10/2002 10 132 us 198 73,600 2.20 52,400
Upper Bear Top Mine
FS-(U)-BT-01-0-0.165(W) 7/10/2002 10 25 8 75 8,320 0.50 6,910
FS-(U)-BT-02-0-0.165(W) 7/10/2002 15 6 8 63 7,620 0.30 1,950
FS-(U)-BT-03-0-0.165(W) 7/10/2002 11 91 7 296 89,400 1.00 27,700
FS-(U)-BT-04-0-0.165(W) 7/10/2002 9 54 10 57 31,300 0.40 20,000
Lower lone Mine
FS-IM-(L)-01-0-0.165(W) 11/15/2001 J 180 U2 14 J63 75 U 0.20 120
FS-IM-(L)-02-0-0.165(W) 11/15/2001 13 U2 13 18 59 U 0.20 94
FS-IM-(L)-03-0-0.165(W) 11/15/2001 B 20 U2 13 37 72 U 0.20 82
FS-IM-(L)-04-0-0.165(W) D|11/15/2001 15 U2 13 27 81 U 0.20 63
FS-IM-(L)-04-0-0.165(W) 11/15/2001 13 U2 12 36 73 U 0.20 88
Middle lone Mine
FS-(M)-IM-01-0-0.165(W) 718/2002 14 37 us 30 J 18,000 0.50 J 14,100
FS-(M)-IM-02-0-0.165(W) 718/2002 11 28 us 35 15,900 U 0.20 11,100
FS-(M)-IM-03-0-0.165(W) 7/8/2002 11 5 us 29 8,040 U 0.20 1,430
Upper lone Mine
FS-(U)-IM-01-0-0.165(W) 718/2002 10 52 us 49 3,620 0.80 25,200
FS-(U)-IM-02-0-0.165(W) 718/2002 11 78 us 52 16,800 0.40 36,400
FS-(U)-IM-03-0-0.165(W) 718/2002 J19 20 UJ<5 51 7,750 0.70 8,200
FS-(U)-IM-04-0-0.165(W) 718/2002 31 75 us 169 104,000 1.10 1,070
Mill Site
FS-MS-01-0-3(T) 11/14/2001 13 188 us 500 23,000 1.30 J 46,000
FS-MS-01-3-3.5(N) 11/14/2001 4 31 7 160 8,280 0.50 4,260
FS-MS-03-0-2(T) 11/14/2001 9 36 9 J 520 J 116,000 1.30 8,500
FS-MS-05-0-3.5(W) 11/14/2001 7 3 8 20 510 U 0.20 710
FS-MS-05-3.5-4(W) 11/14/2001 7 2 9 30 410 U 0.20 500
Notes:

M - Matrix spike recoveries exceed acceptable limits

J - The associated value is an estimated quantity

F - Field duplicate results exceed acceptable limits - PQL determination

F% - Field duplicate results exceed acceptable limits - relative % difference determination

U - The material was analyzed for, but was not detected above the level of the associated value.
The associated value is the practical quantitation limit (PQL)

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may be inaccurate or imprecise.

B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.
Sample result less than ten times the blank concentration is flagged.

mg/kg - milligrams per kilogram
W - Waste Rock

T - Tailings

N - Native

SE - Sediment

D - Duplicate sample

A blank cell indicates data not collected/analyzed

n:\usfs\beargulch\database\beargulch.mdb
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Bear Gulch Mine Complex

Table B1
Total Metals

Site Investigation

IPNF
Page 2 of 2
Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
Sample Total Total Total Total Total Total Total
Sample Site Date (mg/kg) (mgl/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mill Site
FS-MS-06-0-4(N) 11/14/2001 U2 10 70 U 0.20 110
FS-MS-09-0-4(W) 11/14/2001 7 110 7,850 0.30 2,070
FS-MS-12-0-2(T) 11/14/2001 14 48 us 370 5,760 0.80 20,900
FS-MS-12-2.5-3(N) 11/14/2001 15 5 70 3,180 U 0.20 2,150
FS-MS-13-0-1.5(W) 11/14/2001 15 135 11 210 13,500 1.10 35,500
FS-MS-101(SE) 11/15/2001 3 12 26 540 U 0.20 610
FS-MS-102(SE) 11/15/2001 U2 11 18 52 U 0.20 62
Lower Orofino Mine
FS-(L)-OM-01-0-0.165(W) 7/9/2002 14 10 us 293 23,200 U 0.20 8,390
FS-(L)-OM-02-0-0.165(W) 7/9/2002 11 U2 us 91 3,300 U 0.20 1,200
FS-(L)-OM-03-0-0.165(W) 7/9/2002 13 14 us 266 20,200 U 0.20 8,510
FS-(L)-OM-04-0-0.165(W) 7/9/2002 12 7 us 400 23,900 U 0.20 6,420
Upper Orofino Mine
FS-(U)-OM-01-0-0.165(W) 7/9/2002 27 39 us 838 74,700 0.80 34,900
FS-(U)-OM-02-0-0.165(W) 7/9/2002 25 103 us 426 38,300 1.30 61,500
FS-(U)-OM-03-0-0.165(W) 7/9/2002 18 46 us 556 73,600 0.90 20,900
FS-(U)-OM-04-0-0.165(W) 7/9/2002 20 17 7 907 57,800 2.20 12,700
FS-(U)-OM-04-0-0.165(W) 7/9/2002 24 24 us 1,530 60,900 2.40 16,100
Lower Silver Scott Mine
FS-SC-(L)-01-0-0.165(W) 11/13/2001 11 25 us 62 2,110 U 0.20 2,780
FS-SC-(L)-02-0-0.165(W) 11/13/2001 6 4 6 47 510 U 0.20 490
FS-SC-(L)-03-0-0.165(W) 11/13/2001 13 55 us 120 5,100 U 0.20 5,240
FS-SC-(L)-04-0-0.165(W) 11/13/2001 11 47 us 90 3,560 U 0.20 4,830
FS-SC-(L)-05-0-0.165(W) 11/13/2001 14 77 us 130 6,550 U 0.20 J 7,230
Upper Silver Scott Mine
FS-SC-(U)-01-0-0.165(W) 11/13/2001 11 3 us 50 33,000 J0.40 780
FS-SC-(U)-02-0-0.165(W) 11/13/2001 20 8 us 30 2,000 uJo0.20 980
FS-SC-(U)-03-0-0.165(W) 11/13/2001 17 us 50 4,250 J0.40 810
FS-SC-(U)-04-0-0.165(W) 11/13/2001 18 U2 us 30 1,290 uJ 340
Notes:
M - Matrix spike recoveries exceed acceptable limits
J - The associated value is an estimated quantity
F - Field duplicate results exceed acceptable limits - PQL determination
F% - Field duplicate results exceed acceptable limits - relative % difference determination

U - The material was analyzed for, but was not detected above the level of the associated value.
The associated value is the practical quantitation limit (PQL)

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may be inaccurate or imprecise.

B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.
Sample result less than ten times the blank concentration is flagged.

mg/kg - milligrams per kilogram
W - Waste Rock

T - Tailings

N - Native

SE - Sediment

D - Duplicate sample

A blank cell indicates data not collected/analyzed

n:\usfs\beargulch\database\beargulch.mdb

Maxim Technologies, In<.®




Bear Gulch Mine Complex

Table B2
Leachable Metals

Site Investigation

IPNF
Page 1 of 2
Sample Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
Sample Site Date | (MOL) | (mgl) | (mgl) | (mgh) | (mgh) | (mgL) | (mglL)
Chronic Aquatic Life Standard 019 | 0000371 | 005712 | 0.00351 |0.000541 | 0.0000121| o0.0321
Lower Bear Top Mine
FS-(L)-BT-01-0-0.165(W) 7/10/2002 U 0.005 U 0.005 U 0.02 U 0.02 U 0.05 U 0.0005 B2.17
FS-BT(L)-01-0-10(W) 11/14/2001| U 0.005 0.009 U 0.02 U 0.02 U 0.05 U 0.0002 1.9
FS-(L)-BT-02-0-0.165(W) 7/10/2002 U 0.005 0.005 U 0.02 0.03 0.08 U 0.0005 B 1.82
FS-(L)-BT-03-0-0.165(W) 7/10/2002 U 0.005 U 0.005 U 0.02 U 0.02 0.6 U 0.0005 B 1.56
Middle Bear Top Mine
FS-(M)-BT-01-0-0.165(W) 7/10/2002 U 0.005 U 0.005 U 0.02 0.33 U 0.05 U 0.0005 B 1.83
FS-(M)-BT-03-0-0.165(W) 7/10/2002 U 0.005 U 0.005 U 0.02 U 0.02 U 0.05 U 0.0005 B 1.57
FS-(M)-BT-04-0-0.165(W) 7/10/2002 U 0.005 0.057 U 0.02 U 0.02 10.5 U 0.0005 23.4
Upper Bear Top Mine
FS-(U)-BT-01-0-0.165(W) 7/10/2002 U 0.005 0.005 U 0.02 U 0.02 0.07 U 0.0005 B1.5
FS-(U)-BT-03-0-0.165(W) 7/10/2002 U 0.005 0.031 U 0.02 U 0.02 20.1 U 0.0005 B 6.94
Lower lone Mine
FS-IM-(L)-02-0-0.165(W) 11/15/2001| U 0.005 U 0.005 U 0.02 U 0.02 U 0.05 U 0.0002 B 0.15
FS-IM-(L)-04-0-0.165(W) D|11/15/2001| U 0.005 U 0.005 U 0.02 U 0.02 U 0.05 U 0.0002 B 0.26
Middle lone Mine
FS-(M)-IM-02-0-0.165(W) ‘ 7/8/2002 ‘ U 0.005 0.034 U 0.02 ‘ U 0.02 U 0.05 U 0.0005 ‘ B1.78
Upper lone Mine
FS-(U)-IM-02-0-0.165(W) ‘ 7/8/2002 ‘ U 0.005 0.028 U 0.02 ‘ U 0.02 U 0.05 U 0.0005 ‘ B3.26
Mill Site
FS-MS-01-0-3(T) 11/14/2001| U 0.005 J0.027 U 0.02 0.06 2.36 U 0.0002 J155
FS-MS-03-0-2(T) 11/14/2001| U 0.005 0.046 U 0.02 0.06 21.8 U 0.0002 9.32
FS-MS-05-0-3.5(W) 11/14/2001| U 0.005 0.01 U 0.02 0.04 0.15 U 0.0002 1.7
FS-MS-12-0-2(T) 11/14/2001| U 0.005 0.022 U 0.02 0.06 0.39 U 0.0002 4.01
FS-MS-13-0-1.5(W) 11/14/2001| U 0.005 0.072 U 0.02 0.04 6.77 U 0.0002 11.7
FS-MS-101(SE) 11/15/2001| U 0.005 U 0.005 U 0.02 U 0.02 0.1 U 0.0002 B 0.53
FS-MS-102(SE) 11/15/2001| U 0.005 U 0.005 U 0.02 U 0.02 U 0.05 U 0.0002 B 0.25
Lower Orofino Mine
FS-(L)-OM-01-0-0.165(W) 7/9/2002 U 0.005 U 0.005 U 0.02 U 0.02 U 0.05 U 0.0005 B 0.99
FS-(L)-OM-03-0-0.165(W) 7/9/2002 U 0.005 U 0.005 U 0.02 U 0.02 U 0.05 U 0.0005 B1.75
Notes:
M - Matrix spike recoveries exceed acceptable limits
J - The associated value is an estimated quantity
F - Field duplicate results exceed acceptable limits - PQL determination
F% - Field duplicate results exceed acceptable limits - relative % difference determination
U - The material was analyzed for, but was not detected above the level of the associated value.
The associated value is the practical quantitation limit (PQL)
B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.

Sample result less than ten times the blank concentration is flagged.

Chronic Aquatic Life Standard from Idaho Administrative Procedures Act (IDAPA) 16.01.02.250 (Surface water quality criteria)
1- Based on hardness of 25 mg/L CaCOj - see IDAPA 58.01.02.210.07

2 - Standard posted for Chromium lll. Standard for Chromium VI is 0.011.

mg/L - milligrams per liter

W - Waste Rock

T - Tailings

N - Native

SE - Sediment

D - Duplicate sample

A blank cell indicates data not collected/analyzed
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Bear Gulch Mine Complex

Table B2
Leachable Metals

Site Investigation

IPNF
Page 2 of 2
Sample Arsenic Cadmium | Chromium Copper Lead Mercury Zinc
Sample Site Date (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Chronic Aquatic Life Standard 019 | 0000371 | 005712 | 0.00351 |0.000541 | 0.0000121| o0.0321
Upper Orofino Mine
FS-(U)-OM-01-0-0.165(W) 7/9/2002 U 0.005 0.032 U 0.02 U 0.02 1.22 U 0.0005 9.01
FS-(U)-OM-03-0-0.165(W) 7/9/2002 U 0.005 0.013 U 0.02 U 0.02 13.3 U 0.0005 B5.22
FS-(U)-OM-04-0-0.165(W) 7/9/2002 U 0.005 0.018 U 0.02 0.43 21.6 U 0.0005 7.96
FS-(U)-OM-04-0-0.165(W) D| 7/9/2002 U 0.005 0.034 U 0.02 0.06 3.79 0.0009 12.2
Lower Silver Scott Mine
FS-SC-(L)-02-0-0.165(W) 11/13/2001| U 0.005 U 0.005 U 0.02 U 0.02 U 0.05 U 0.0002 B0.32
FS-SC-(L)-04-0-0.165(W) 11/13/2001| U 0.005 0.012 U 0.02 U 0.02 U 0.05 U 0.0002 B0.37
FS-SC-(L)-05-0-0.165(W) 11/13/2001| U 0.005 0.012 U 0.02 U 0.02 0.23 U 0.0002 B 0.68
Upper Silver Scott Mine
FS-SC-(U)-02-0-0.165(W) 11/13/2001| U 0.005 0.006 U 0.02 U 0.02 9.91 U 0.0002 B 0.49
FS-SC-(U)-04-0-0.165(W) 11/13/2001| U 0.005 0.006 U 0.02 0.03 211 U 0.0002 12
Notes:
M - Matrix spike recoveries exceed acceptable limits
J - The associated value is an estimated quantity
F - Field duplicate results exceed acceptable limits - PQL determination
F% - Field duplicate results exceed acceptable limits - relative % difference determination
U - The material was analyzed for, but was not detected above the level of the associated value.
The associated value is the practical quantitation limit (PQL)
B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.

Sample result less than ten times the blank concentration is flagged.

Chronic Aquatic Life Standard from Idaho Administrative Procedures Act (IDAPA) 16.01.02.250 (Surface water quality criteria)
1- Based on hardness of 25 mg/L CaCOj - see IDAPA 58.01.02.210.07

2 - Standard posted for Chromium lll. Standard for Chromium VI is 0.011.

mg/L - milligrams per liter
W - Waste Rock

T - Tailings

N - Native

SE - Sediment

D - Duplicate sample

A blank cell indicates data not collected/analyzed
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Table B3
Acid Base Account, pH, and Electrical Conductivity
Bear Gulch Mine Complex
Site Investigation

IPNF
Page 1 of 5
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Depth (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 . Water (tons/1000
. HCL HNO 4 Residual Total
Site (feet) Type tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
Lower Bear Top Mine
FS-BT(L)-01-0-10(W) 0-10 w 0 4 4 0.89 6.9 7.3 0 uo0.1 uo.1 uo.1 uo.1 U 0.05 -3.047
FS-(L)-BT-01-0-0.165(W) 0-0.165 w 6 0 20 0.64 8 7.6 0 uo.1 uo.1 0.2 uo.1 0.19 -10.35
FS-(L)-BT-02-0-0.165(W) 0-0.165 w 6 0 1.32 7.4 7.3 0 uo.1 uo.1 0.2 uo.1 0.23 5.8988
FS-(L)-BT-03-0-0.165(W) 0-0.165 w 15 0 0.75 6.8 7.3 0 0.1 uo.1 0.4 uo.1 0.52 17.461
Middle Bear Top Mine
FS-(M)-BT-01-0-0.165(W) 0-0.165 w 9 0 8 0.67 7.4 7.5 0 uo.1 0.1 0.2 uo.1 0.3 4.6488
FS-(M)-BT-02-0-0.165(W) 0-0.165 w 6 0 10 0.62 6.8 7.3 0 uo.1 0.1 0.1 uo.1 0.17 -1.758
FS-(M)-BT-03-0-0.165(W) 0-0.165 w 6 0 6 0.62 6.7 6.8 1 uo.1 uo.1 0.2 uo.1 0.19 8.3988
FS-(M)-BT-04-0-0.165(W) 0-0.165 w 89 0 15 1.72 6.6 75 0 0.2 0.4 2.3 uo.1 2.9 92.579
Upper Bear Top Mine
FS-(U)-BT-01-0-0.165(W) 0-0.165 w 16 0 10 0.51 7 7.3 0 uo.1 uo.1 0.5 uo.1 0.5 13.868
FS-(U)-BT-02-0-0.165(W) 0-0.165 w 3 0 U1l 0.13 5.4 5.7 8.9 uo.1 uo.1 0.1 uo.1 0.14 20.618
FS-(U)-BT-03-0-0.165(W) 0-0.165 w 85 0 13 0.66 6.3 7.6 0 0.3 uo.1 25 uo.1 2.65 94.103
FS-(U)-BT-04-0-0.165(W) 0-0.165 w 18 0 8 0.58 6.5 7.1 0 0.1 uo.1 0.5 uo.1 0.59 16.368
Notes:
mmhos/cm - millimhos per centimeter M - Matrix spike recoveries exceed acceptable limits
s.u. - standard units J - The associated value is an estimated quantity
EC - Electrical Conductivity F - Field duplicate results exceed acceptable limits - PQL determination
SMP - Shoemacher, McLean and Pratt single buffer method. F% - Field duplicate results exceed acceptable limits - relative % difference determination
U - The material was analyzed for, but was not detected above the level of the associated value.
W - Waste Rock b B - o
T -Tailings The associated value is the practical quantitation limit (PQL)
N - Native B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.
M - Mixed Sample result less than ten times the blank concentration is flagged.
D - Duplicate sample

HCL - hydrochloric acid
HNO3 - nitric acid.

Total lime requirement calculated according to the following formula: ((HNO3 + Residual) x 31.25) + (HCL x 23.44) + SMP Lime Requirement - Neutralization Potential) x 1.25
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Acid

Table B3

Base Account, pH, and Electrical Conductivity
Bear Gulch Mine Complex
Site Investigation

IPNF
Page 2 of 5
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Depth (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 . Water (tons/1000
. HCL HNO 4 Residual Total
Site (feet) Type tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
Lower lone Mine
FS-IM-(L)-01-0-0.165(W) 0-0.165 w 22 - 20 15 7.1 7.4 0 uo.1 0.1 0.5 uo.1 0.55 1.3675
FS-IM-(L)-02-0-0.165(W) 0-0.165 w 6 9 1.78 6.4 7.4 0 uo0.1 uo.1 0.2 uo.1 0.2 3.3988
FS-IM-(L)-03-0-0.165(W) 0-0.165 w 6 10 1.74 6.2 7.2 0 uo0.1 uo.1 0.2 uo.1 0.26 2.1488
FS-IM-(L)-04-0-0.165(W) 0-0.165 w 12 - 9 1.77 6.2 7.3 0 0.1 uo.1 0.3 uo.1 0.4 7.305
FS-IM-(L)-04-0-0.165(W) 0-0.165 w 12 15 1.43 6.7 7.4 0 0.1 uo0.1 0.3 uo.1 0.33 -0.195
Middle lone Mine
FS-(M)-IM-01-0-0.165(W) 0-0.165 w 40 29 1.58 6.8 7.6 0 0.1 uo.1 1.2 uo.1 1.24 17.461
FS-(M)-IM-02-0-0.165(W) 0-0.165 w 28 24 1.2 7.1 7.6 0 uo.1 0.1 0.8 uo.1 0.94 8.0863
FS-(M)-IM-03-0-0.165(W) 0-0.165 w 12 0 7 0.69 6.1 6.2 5.3 0.1 uo.1 0.3 uo.1 0.38 16.43
Upper lone Mine
FS-(U)-IM-01-0-0.165(W) 0-0.165 w 47 0 33 14 7.1 75 0 uo.1 0.3 1.2 uo.1 1.39 20.274
FS-(U)-IM-02-0-0.165(W) 0-0.165 w 59 0 17 1.03 7.1 75 0 uo.1 0.3 1.6 uo.1 1.9 55.899
FS-(U)-IM-03-0-0.165(W) 0-0.165 w 21 0 9 0.92 6.5 7 0 0.1 uo.1 0.6 uo.1 0.66 19.024
FS-(U)-IM-04-0-0.165(W) 0-0.165 w 19 0 20 0.23 6.2 7.7 0 uo.1 uo.1 0.6 uo.1 0.55 5.2738
Notes:
mmhos/cm - millimhos per centimeter M - Matrix spike recoveries exceed acceptable limits
s.u. - standard units J - The associated value is an estimated quantity
EC - Electrical Conductivity F - Field duplicate results exceed acceptable limits - PQL determination
SMP - Shoemacher, McLean and Pratt single buffer method. F% - Field duplicate results exceed acceptable limits - relative % difference determination
U - The material was analyzed for, but was not detected above the level of the associated value.
W - Waste Rock . . - N
T -Tailings The associated value is the practical quantitation limit (PQL)
N - Native B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.
M - Mixed Sample result less than ten times the blank concentration is flagged.

HCL - hydrochloric acid
HNO3 - nitric acid.

D - Duplicate sample

Total lime requirement calculated according to the following formula: ((HNO3 + Residual) x 31.25) + (HCL x 23.44) + SMP Lime Requirement - Neutralization Potential) x 1.25
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Table B3

Acid Base Account, pH, and Electrical Conductivity
Bear Gulch Mine Complex
Site Investigation

IPNF
Page 3 of 5
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Depth (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 . Water (tons/1000
. HCL HNO 4 Residual Total
Site (feet) Type tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
Mill Site
FS-MS-01-0-3(T) 0-3 T 100 -64 36 1.52 6.9 7.5 0 uo0.1 1.4 1.8 uo.1 2.8 82.93
FS-MS-01-3-3.5(N) 3-35 N 19 -14 5 0.78 6.2 6.4 3.9 uo.1 0.1 0.6 uo.1 0.56 28.899
FS-MS-03-0-2(T) 0-2 T 72 -59 13 0.59 6.3 7.2 0 0.8 uo.1 1.7 uo.1 2.25 77.503
FS-MS-05-0-3.5(W) 0-35 w 0 4 4 0.62 6.9 7.2 0 uo0.1 uo.1 uo.1 uo.1 U 0.05 -3.047
FS-MS-05-3.5-4(W) 3.5-4 w 0 3 3 0.29 7.1 7.2 0 uo0.1 uo.1 uo.1 uo.1 U 0.05 -1.797
FS-MS-06-0-4(N) 0-4 N 0 3 0.23 6.9 6.8 1 uo0.1 uo.1 uo.1 uo.1 U 0.05 -0.547
FS-MS-09-0-4(W) 0-4 w 6 0 6 0.58 6.8 7.4 0 uo0.1 uo.1 0.2 uo.1 0.13 7.1488
FS-MS-12-0-2(T) 0-02 T 38 -27 11 1.32 6.7 7.5 0 uo0.1 0.4 0.8 0.2 1.39 36.055
FS-MS-12-2.5-3(N) 253 N 3 1 4 0.74 6.4 7.1 0 uo0.1 uo.1 0.1 uo.1 0.12 5.7425
FS-MS-13-0-1.5(W) 0-1.5 w 49 3 3 0.9 6.3 7.2 0 0.1 0.3 1.2 uo.1 1.57 57.774
FS-MS-101(SE) SE 0 6 6 0.74 6.3 7.2 0 uo.1 uo.1 uo.1 uo.1 0.06 -5.156
FS-MS-102(SE) SE 0 5 5 1.69 7.2 7.3 0 uo.1 uo.1 uo.1 uo.1 U 0.05 -4.297
Lower Orofino Mine
FS-(L)-OM-01-0-0.165(W) 0-0.165 w 21 0 9 0.8 7.1 75 0 0.1 0.1 0.5 uo.1 0.68 15.118
Notes:
mmhos/cm - millimhos per centimeter M - Matrix spike recoveries exceed acceptable limits
s.u. - standard units J - The associated value is an estimated quantity
EC - Electrical Conductivity F - Field duplicate results exceed acceptable limits - PQL determination
SMP - Shoemacher, McLean and Pratt single buffer method. F% - Field duplicate results exceed acceptable limits - relative % difference determination
U - The material was analyzed for, but was not detected above the level of the associated value.
W - Waste Rock . . - N
T -Tailings The associated value is the practical quantitation limit (PQL)
N - Native B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.
M - Mixed Sample result less than ten times the blank concentration is flagged.

D - Duplicate sample
HCL - hydrochloric acid
HNO3 - nitric acid.

Total lime requirement calculated according to the following formula: ((HNO3 + Residual) x 31.25) + (HCL x 23.44) + SMP Lime Requirement - Neutralization Potential) x 1.25
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Table B3
Acid Base Account, pH, and Electrical Conductivity
Bear Gulch Mine Complex
Site Investigation

IPNF
Page 4 of 5
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Depth (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 . Water (tons/1000
. HCL HNO 4 Residual Total
Site (feet) Type tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
Lower Orofino Mine
FS-(L)-OM-02-0-0.165(W) 0-0.165 w 6 0.48 6.8 7.2 0 uo.1 uo.1 0.2 uo.1 0.21 8.3988
FS-(L)-OM-03-0-0.165(W) 0-0.165 w 24 0 8 0.86 6.7 75 0 0.1 0.1 0.6 uo.1 0.83 20.274
FS-(L)-OM-04-0-0.165(W) 0-0.165 w 16 0 13 0.59 6.8 7.3 0 uo.1 0.1 0.4 uo.1 0.54 6.2113
Upper Orofino Mine
FS-(U)-OM-01-0-0.165(W) 0-0.165 w 62 0 23 0.96 6.6 7.7 0 uo.1 0.2 1.8 uo.1 1.88 52.305
FS-(U)-OM-02-0-0.165(W) 0-0.165 w 103 0 21 1.32 7.1 7.6 0 uo.1 0.6 2.7 uo.1 3.17 105.59
FS-(U)-OM-03-0-0.165(W) 0-0.165 w 64 0 8 0.62 6.3 7.4 0 0.2 0.1 1.8 uo.1 1.94 70.079
FS-(U)-OM-04-0-0.165(W) D 0-0.165 w 36 0 19 0.84 6.5 7.4 0 0.2 0.1 0.9 uo.1 1.24 21.173
FS-(U)-OM-04-0-0.165(W) 0-0.165 w 48 0 7 0.42 6.1 7.3 0 0.2 0.1 1.3 uo.1 1.62 51.798
Lower Silver Scott Mine
FS-SC-(L)-01-0-0.165(W) 0-0.165 w 38 -23 15 0.95 7.2 7.4 0 uo0.1 0.5 0.7 uo.1 1.2 31.055
FS-SC-(L)-02-0-0.165(W) 0-0.165 w 19 1 20 0.89 7.5 7.5 0 uo0.1 0.3 0.3 uo.1 0.52 1.3675
FS-SC-(L)-03-0-0.165(W) 0-0.165 w 86 -42 44 1.54 7 75 0 0.2 0.9 1.7 uo.1 2.73 52.423
FS-SC-(L)-04-0-0.165(W) 0-0.165 w 44 -5 39 1.15 7.1 7.4 0 uo0.1 0.4 1 uo.1 1.33 8.8675
Notes:
mmhos/cm - millimhos per centimeter M - Matrix spike recoveries exceed acceptable limits
s.u. - standard units J - The associated value is an estimated quantity
EC - Electrical Conductivity F - Field duplicate results exceed acceptable limits - PQL determination
SMP - Shoemacher, McLean and Pratt single buffer method. F% - Field duplicate results exceed acceptable limits - relative % difference determination
U - The material was analyzed for, but was not detected above the level of the associated value.
W - Waste Rock . . - N
T -Tailings The associated value is the practical quantitation limit (PQL)
N - Native B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.
M - Mixed Sample result less than ten times the blank concentration is flagged.
D - Duplicate sample

HCL - hydrochloric acid
HNO3 - nitric acid.

Total lime requirement calculated according to the following formula: ((HNO3 + Residual) x 31.25) + (HCL x 23.44) + SMP Lime Requirement - Neutralization Potential) x 1.25
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Bear Gulch Mine Complex

Table B3
Acid Base Account, pH, and Electrical Conductivity

Site Investigation

IPNF
Page 5 of 5
Acid/ Neutral- EC, SMP Total
Acid Base ization Saturated pH, pH Lime Sulphur (%) Lime
Potential Potential Potential Paste Saturated SMP Requirement Requirement
Depth (tons/1000 | (tons/1000 | (tons/1000 | (mmhos/ Paste Buffer (tons/1000 . Water (tons/1000
. HCL HNO 4 Residual Total
Site (feet) Type tons) tons) tons) cm) (s.u.) (s.u.) tons) Extractable tons)
Lower Silver Scott Mine
FS-SC-(L)-05-0-0.165(W) 0-0.165 w 100 -32 68 1.87 6.9 7.5 0 uo0.1 1 2.2 0.2 3.22 42.93
Upper Silver Scott Mine
FS-SC-(U)-01-0-0.165(W) 0-0.165 w 54 -54 U1l 3.31 4.4 6.1 6.1 0.7 uo.1 1.2 uo.1 1.56 77.666
FS-SC-(U)-02-0-0.165(W) 0-0.165 w 18 -18 U1l 1.2 4.8 6.5 3.1 0.1 uo.1 0.5 uo.1 0.57 28.993
FS-SC-(U)-03-0-0.165(W) 0-0.165 w 15 -13 2 0.69 5 6.2 5.3 0.1 uo.1 0.4 uo.1 0.53 26.586
FS-SC-(U)-04-0-0.165(W) 0-0.165 w 15 -13 2 0.8 5 6.6 24 0.1 uo.1 0.4 uo.1 0.54 22.961
Notes:
mmhos/cm - millimhos per centimeter M - Matrix spike recoveries exceed acceptable limits
s.u. - standard units J - The associated value is an estimated quantity
EC - Electrical Conductivity F - Field duplicate results exceed acceptable limits - PQL determination
SMP - Shoemacher, McLean and Pratt single buffer method. F% - Field duplicate results exceed acceptable limits - relative % difference determination
U - The material was analyzed for, but was not detected above the level of the associated value.
W - Waste Rock b B - o
T -Tailings The associated value is the practical quantitation limit (PQL)
N - Native B - Present in the SPLP extraction blank or the preparation blank at or above reporting limit.
M - Mixed Sample result less than ten times the blank concentration is flagged.

HCL - hydrochloric acid
HNO3 - nitric acid.

D - Duplicate sample

Total lime requirement calculated according to the following formula: ((HNO3 + Residual) x 31.25) + (HCL x 23.44) + SMP Lime Requirement - Neutralization Potential) x 1.25
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Table B4

Cross Reference of Lab and Sample Numbers
Bear Gulch Mine Complex
Site Investigation

IPNF

Page 1 of 2

Site Sample Date Laboratory Report Sample Number
Lower Bear Top Mine
FS-(L)-BT-01-0-0.165(W) 7/10/2002 2002070204-24
FS-BT(L)-01-0-10(W) 11/14/2001 2001110188-1
FS-(L)-BT-02-0-0.165(W) 7/10/2002 2002070204-25
FS-(L)-BT-03-0-0.165(W) 7/10/2002 2002070204-26
Middle Bear Top Mine
FS-(M)-BT-01-0-0.165(W) 7/10/2002 2002070204-20
FS-(M)-BT-02-0-0.165(W) 7/10/2002 2002070204-21
FS-(M)-BT-03-0-0.165(W) 7/10/2002 2002070204-22
FS-(M)-BT-04-0-0.165(W) 7/10/2002 2002070204-23
FS-(M)-BT-102-(SW) 7/11/2002 2002070160-2
Upper Bear Top Mine
FS-(U)-BT-01-0-0.165(W) 7/10/2002 2002070204-16
FS-(U)-BT-02-0-0.165(W) 7/10/2002 2002070204-17
FS-(U)-BT-03-0-0.165(W) 7/10/2002 2002070204-18
FS-(U)-BT-04-0-0.165(W) 7/10/2002 2002070204-19
FS-(U)-BT-101-(SW) 7/11/2002 2002070160-1
Lower lone Mine
FS-IM-(L)-01-0-0.165(W) 11/15/2001 2001110189-1
FS-IM-(L)-02-0-0.165(W) 11/15/2001 2001110189-2
FS-IM-(L)-03-0-0.165(W) 11/15/2001 2001110189-3
FS-IM-(L)-04-0-0.165(W) 11/15/2001 2001110189-4
FS-IM-(L)-04-0-0.165(W) 11/15/2001 2001110189-5
FS-(L)-IM-101-(SW) 7/12/2002 2002070160-5
Middle lone Mine
FS-(M)-IM-01-0-0.165(W) 7/8/2002 2002070204-1
FS-(M)-IM-02-0-0.165(W) 7/8/2002 2002070204-2
FS-(M)-IM-03-0-0.165(W) 7/8/2002 2002070204-3
Upper lone Mine
FS-(U)-IM-01-0-0.165(W) 7/8/2002 2002070204-4
FS-(U)-IM-02-0-0.165(W) 7/8/2002 2002070204-5
FS-(U)-IM-03-0-0.165(W) 7/8/2002 2002070204-6
FS-(U)-IM-04-0-0.165(W) 7/8/2002 2002070204-7
Mill Site
FS-MS-01-0-3(T) 11/14/2001 2001110192-1
FS-MS-01-3-3.5(N) 11/14/2001 2001110192-2
FS-MS-03-0-2(T) 11/14/2001 2001110192-3
Notes:

W - Waste Rock D - Duplicate sample

T - Tailings

N - Native

SE - Sediment
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Table B4
Cross Reference of Lab and Sample Numbers
Bear Gulch Mine Complex
Site Investigation
IPNF

Page 2 of 2

Site Sample Date Laboratory Report Sample Number
Mill Site
FS-MS-05-0-3.5(W) 11/14/2001 2001110192-4
FS-MS-05-3.5-4(W) 11/14/2001 2001110192-5
FS-MS-06-0-4(N) 11/14/2001 2001110192-6
FS-MS-09-0-4(W) 11/14/2001 2001110192-7
FS-MS-12-0-2(T) 11/14/2001 2001110192-8
FS-MS-12-2.5-3(N) 11/14/2001 2001110192-9
FS-MS-13-0-1.5(W) 11/14/2001 2001110192-10
FS-MS-101(SW) 11/15/2001 2001110187-1
FS-MS-101(SE) 11/15/2001 2001110187-2
FS-MS-102(SW) 11/15/2001 2001110187-3
FS-MS-102(SE) 11/15/2001 2001110187-4
Lower Orofino Mine
FS-(L)-OM-01-0-0.165(W) 7/9/2002 2002070204-8
FS-(L)-OM-02-0-0.165(W) 7/9/2002 2002070204-9
FS-(L)-OM-03-0-0.165(W) 7/9/2002 2002070204-10
FS-(L)-OM-04-0-0.165(W) 7/9/2002 2002070204-11
FS-(L)-OM-102-(SW) 7/12/2002 2002070160-4
Upper Orofino Mine
FS-(U)-OM-01-0-0.165(W) 7/9/2002 2002070204-12
FS-(U)-OM-02-0-0.165(W) 7/9/2002 2002070204-13
FS-(U)-OM-03-0-0.165(W) 7/9/2002 2002070204-14
FS-(U)-OM-04-0-0.165(W) 7/9/2002 2002070204-15
FS-(U)-OM-04-0-0.165(W) 7/9/2002 2002070204-27
FS-(U)-OM-101-(SW) 7/12/2002 2002070160-3
Lower Silver Scott Mine
FS-SC-(L)-01-0-0.165(W) 11/13/2001 2001110190-1
FS-SC-(L)-02-0-0.165(W) 11/13/2001 2001110190-2
FS-SC-(L)-03-0-0.165(W) 11/13/2001 2001110190-3
FS-SC-(L)-04-0-0.165(W) 11/13/2001 2001110190-4
FS-SC-(L)-05-0-0.165(W) 11/13/2001 2001110190-5
Upper Silver Scott Mine
FS-SC-(U)-01-0-0.165(W) 11/13/2001 2001110191-1
FS-SC-(U)-02-0-0.165(W) 11/13/2001 2001110191-2
FS-SC-(U)-03-0-0.165(W) 11/13/2001 2001110191-3
FS-SC-(U)-04-0-0.165(W) 11/13/2001 2001110191-4
Notes:

W - Waste Rock D - Duplicate sample

T - Tailings

N - Native

SE - Sediment

n:\usfs\beargulch\database\beargulch.mdb

Maxim Technologies, Int@



Table B5

Summary of Stream Flow Gauging

Bear Gulch Mine Complex

Site Investigation

IPNF
Il 15-Nov-01
location d.fip width depth revols. time velocity — area discharge
FS-MS-101 (SW) 0 0.25 0.0 0 0 0.00 0
0.5 0.50 0.1 0 40 0 0.05 0
1 0.50 0.3 10 43 0.26 0.15 0.04
15 0.50 0.3 15 43 0.37 0.15 0.06]
2 0.50 0.4 10 50 0.22 0.20 0.04
25 0.50 0.4 10 42 0.26 0.20 0.05]
3 0.50 0.5 30 46 0.67 0.25 0.17]
35 0.50 0.5 40 53 0.77 0.25 0.19
4 0.50 0.5 40 40 1.01 0.25 0.25]
4.5 0.50 0.5 50 40 1.25 0.25 0.31]
5 0.50 0.4 60 43 1.39 0.20 0.28
55 0.50 0.4 50 47 1.07 0.20 0.21]
6 0.50 0.3 60 44 1.36 0.15 0.20
6.5 0.50 0.3 40 44 0.92 0.15 0.14]
7 0.50 0.2 50 44 1.14 0.10 0.11]
7.5 0.50 0.1 0 40 0 0.05 0
8 0.25 0.0 0 0 0 0.00 0
TOTAL AVERAGE TOTAL TOTAL
8 0.71 2.60 2.06]
location d.fip width depth revols. time velocity — area discharge
FS-MS-102 (SW) 0 0.50 0 0 0.00 0
1 1.00 0.2 0 40 0 0.20 0
2 1.00 0.3 3 40 0.10 0.30 0.03
3 1.00 0.5 15 40 0.39 0.50 0.20
4 1.00 0.6 40 48 0.84 0.60 0.51]
5 1.00 0.7 20 41 0.50 0.70 0.35]
6 1.00 0.9 15 40 0.39 0.90 0.35]
7 1.00 0.6 7 40 0.20 0.60 0.12
8 1.00 0 0 0 0.00 0
9 1.00 0.1 0 0 0 0.10 0
10 0.50 0 0 0.00 0
TOTAL AVERAGE TOTAL  TOTAL
10.00 0.27 3.90 1.56
12-Jul-02
location method discharge
FS-(L)IM-101 (SW) E 0.001-0.002
FS-(L)OM-102 (SW) E 0.009
FS-(U)OM-101 (SW) E 0.009
FS-(U)BT-101 (SW) M 0.0007
FS-(M)BT-102 (SW) M 0.0004

Notes:

d.f.i.p. Distance from initial point (feet)
revols. Revolutions

time (seconds)

velocity (feet per second)

area (square feet)

discharge (cubic feet per second)

M measured

discharge (cubic feet per second)




Table B6

Surface Water Quality
Bear Gulch Mine Complex

Site Investigation

IPNF
Page 1 of 2
Sample Location / Date
Acute Chronic FS-MS-101(SW) FS-MS-102(SW) FS-(U)-BT-101(SW) | FS-(M)-BT-102(SW) | FS-(U)-OM-101(SW) | FS-(L)-OM-102(SW) | FS-(L)-IM-101(SW)

Parameter Standard ! | Standard ! 11/15/01 11/15/01 7/11/02 7/11/02 7/12/02 7/12/02 7/12/02
Dissolved Metals
Aluminum as Al (mg/l) -- -- U 0.05 U 0.05 uo.l uo.l uo.1 uo.l uo.1
Antimony as Sb (mg/l) -- -- U 0.005 U 0.005 0.023 U 0.005 U 0.005 U 0.005 U 0.005
Arsenic as As (mg/l) 0.36 0.19 U 0.001 U 0.001 0.007 U 0.001 U 0.001 U 0.001 U 0.001
Cadmium as Cd (mg/l) 0.00082* 0.00037* U 0.0001 U 0.0001 U 0.001 0.0018 0.021 0.035 0.0006
Chromium as Cr (mg/l) 0.0176*+ 0.057*+ U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Copper as Cu (mg/l) 0.0046* 0.0035* U 0.001 U 0.001 U 0.001 U 0.001 0.001 0.003 0.001
Iron as Fe (mg/l) -- -- U 0.02 U 0.02 U 0.01 u0.01 u0.01 U 0.01 u0.01
Lead as Pb (mg/l) 0.014* 0.00054* U 0.003 U 0.003 0.004 0.012 0.17 0.36 0.03
Manganese as Mn (mg/l) -- -- U 0.005 U 0.005 U 0.005 U 0.005 0.008 0.024 U 0.005
Mercury as Hg (mg/l) 0.002* 0.000012* U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002
Nickel as Ni (mg/l) 0.438* 0.049* U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02
Silver as Ag (mg/l) 0.00032* U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005
Zinc as Zn (mg/l) 0.035* 0.032* 0.06 u0.01 0.03 0.52 3.28 5.68 0.19
lons and Nutrients
Acidity as CaCO3 (mg/l) -- -- uz2 u2 uz2 uz2 u2 uz2 u2
Alkalinity Bicarbonate as HCO3 (mg/l) -- -- 11 11 44 24 61 11 12
Alkalinity Carbonate as CO3 (mg/l) -- -- 0 0 0 0 0 0 0
Alkalinity Total as CaCO3 (mg/l) -- -- 9 9 36 20 50 9 10
Calcium as Ca (mg/l) -- -- uil Ul 22 12 24 5 4
Chloride as ClI (mg/l) -- -- u4 u4 uz2 uz2 u2 u4 u2
Fluoride (mg/l) -- -- U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05
Hardness as CaCO3 (mg/l) -- -- u7 u7 71 42 93 17 10
Magnesium as Mg (mg/l) -- -- uil Ul 4 3 8 1 Ul

Notes:

umhos/cm - Micromhos per centimeter

s.u. - Standard Units
mg/L - Milligrams per liter

U - Not detected above laboratory

Practical Quantitation Limit (PQL)

n:\usfs\beargulch\database\beargulch.mdb

1-IDPA 58.01.02.210.07

* - Based on hardness of 26mg/l CaCO3

+ - Chromium Il

-- - Not available

Maxim Technologies, Inc®




Table B6

Surface Water Quality
Bear Gulch Mine Complex

Site Investigation

IPNF
Page 2 of 2
Sample Location / Date
Acute Chronic FS-MS-101(SW) FS-MS-102(SW) FS-(U)-BT-101(SW) | FS-(M)-BT-102(SW) | FS-(U)-OM-101(SW) | FS-(L)-OM-102(SW) | FS-(L)-IM-101(SW)

Parameter Standard ! | Standard ! 11/15/01 11/15/01 7/11/02 7/11/02 7/12/02 7/12/02 7/12/02
Potassium as K (mg/l) -- -- uil Ul uil uil Ul Uil Ul
Sodium as Na (mg/l) -- -- 2 2 2 2 2 1 1
Sulfate as SO4 (mg/l) -- -- us us 26 23 45 27 9
Physical Parameters
Electrical Conductivity (umhos/cm) -- -- 29 25 129 86 190 77 32
pH (s.u.) 6.5-9.5 6.5-9.5 6.8 6.9 7.3 7.4 7.2 6.9 6.8
Total Dissolved Solids (mg/l) -- -- 50 58 95 67 127 55 40
Total Metals
Aluminum as Al (mg/l) -- -- U 0.05 U 0.05 uo.l uo.l uo.1 uo.l uo.1
Antimony as Sb (mg/l) -- -- U 0.005 U 0.005 0.028 U 0.005 U 0.005 U 0.005 U 0.005
Arsenic as As (mg/l) 0.36 0.19 U 0.001 U 0.001 0.01 U 0.001 U 0.001 U 0.001 U 0.001
Cadmium as Cd (mg/l) 0.00082* 0.00037* 0.0003 U 0.0001 U 0.001 0.0021 0.024 0.049 0.0005
Chromium as Cr (mg/l) 0.0176*+ 0.057*+ U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001
Copper as Cu (mg/l) 0.0046* 0.0035* U 0.001 U 0.001 U 0.001 0.001 0.002 0.005 0.002
Iron as Fe (mg/l) -- -- 2.36 111 0.19 uo0.01 u0.01 U 0.01 u0.01
Lead as Pb (mg/l) 0.014* 0.00054* 0.006 U 0.003 0.005 0.045 0.33 0.76 0.043
Manganese as Mn (mg/l) -- -- U 0.005 U 0.005 0.01 U 0.005 0.006 0.021 U 0.005
Mercury as Hg (mg/l) 0.002* 0.000012* U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002
Nickel as Ni (mg/l) 0.438* 0.049* U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02
Silver as Ag (mg/l) 0.00032* U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005
Zinc as Zn (mg/l) 0.035* 0.032* 0.21 0.16 0.02 0.71 3.83 8.17 0.2

Notes:

umhos/cm - Micromhos per centimeter

s.u. - Standard Units
mg/L - Milligrams per liter

U - Not detected above laboratory

Practical Quantitation Limit (PQL)

n:\usfs\beargulch\database\beargulch.mdb

1-IDPA 58.01.02.210.07

* - Based on hardness of 26mg/l CaCO3

+ - Chromium Il

-- - Not available

Maxim Technologies, Inc®
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and Field Notebooks
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Looking down transect

Open adit

FS-SC(U) - 04 Looking up transect

Site Photographs

Upper Workings of Silver Scott Mine
Site Investigation Report

Idaho Panhandle National Forests



Adit

Looking down transect

Collapsed wooden frame, looking east Partially collapsed loadidng structure

Partially collapsed building Looking northeast

Site Photographs

Lower Workings of Silver Scott Mine
Site Investigation Report

Idaho Panhandle National Forests



Upper Bear Top Mine, upper adit looking towards stope Lower Bear Top Mine

Lower Bear Top Mine, top of waste rock dump

Upper Bear Top Mine, looking downslope/transect

Lower Bear Top Mine, waste rock dump

Lower Bear Top Mine, backhoe trench in front of open adit
Site Photographs
Upper and Lower Workings of Bear Top Mine
Site Investigation Report
Idaho Panhandle National Forests



Middle Bear Top Mine, adit Middle Bear Top Mine, adit at ore chute

Middle Bear Top Mine, waste rock dump looking down transect Middle Bear Top Mine, top of ore chute

Middle Bear Top Mine, waste rock dump

Site Photographs

Middle Workings of Bear Top Mine
Site Investigation Report

Idaho Panhandle National Forests



FS-MS-01 FS-MS-08 FS-MS-12

Looking east, collapsed mill structure in background

FS-MS-13, loading area

Excavating test pits at mill site .
Site Photographs

Bear Top / Orofino Mill Site
Site Investigation Report
Idaho Panhandle National Forests



Lower Orofino Mine, adit in background, water-filled concrete
vaults in foreground

Lower Orofino Mine, looking down transect

Upper Orofino Mine, open adit

Upper Orofino Mine, middle waste rock dump

Lower Orofino Mine, partially collapsed structure

Upper Orofino Mine, lookin g down transect, main waste rock dump

Upper Orofino Mine, western waste rock dump

Site Photographs

Lower and Upper Workings of Orofino Mine
Site Investigation Report

Idaho Panhandle National Forests



Looking down transect FS-IM (L) 01

FS-IM (L) 02 FS-IM (L) 03

Overturned ore car and collapsed adit, looking south Shed, looking southwest

Site Photographs

Lower Workings of lone Mine

Site Investigation Report

Idaho Panhandle National Forests



Middle lone Mine, looking down transect

Upper lone Mine, open adit

Upper level of Upper lone Mine, open adit filled with water

Upper level of Upper lone Mine, waste rock dump

Middle lone Mine, top of wate rock dump (adit in bushes)

Upper lone Mine, looking down transect

Upper level of Upper lone Mine, open adit filled with water

Site Photographs

Middle and Upper Workings of lone Mine
Site Investigation Report

Idaho Panhandle National Forests
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Appendix E
Volume Calculations for the Orofino Mine

Bear Gulch Mine Complex
Site Investigation
Idaho Panhandle National Forests

Lower Workings, Orofino Mine Site

Contour Interval of
Waste Thickness (ft) Surface Area (ft2) Average Thickness (ft) Volume (yd3)

0-5 14,423 2.5 1,335

5-10 8,523 7.5 2,368

10 1,409 10.0 522
Total Volume (yd3) 4,225

Upper Workings, Orofino Mine Site

Contour Interval of
Waste Thickness (ft) Surface Area (ft2) Average Thickness (ft) Volume (yd3)

0-2 3,695 1.0 137
2-5 1,593 3.5 206
5-10 846 7.5 235
10 337 10.0 125

Total Volume (yd®) 703

Other Upper Workings, Orofino Mine Site

Dump 1

Contour Interval of
Waste Thickness (ft) Surface Area (ft2) Average Thickness (ft) Volume (yd3)

0-2 1,751 1.0 65
2 737 2.0 55
Dump 1 Volume (yd®) 119
Dump 2
0-3 1,179 15 66
3-5 1,288 4.0 191
5 624 5.0 116
Dump 2 Volume (yd®) 372

Total Volume of Both
Waste Rock Dumps (yd®) 491




Volume Calculations for the Silver Scott Mine

Appendix E

Bear Gulch Mine Complex
Site Investigation

Idaho Panhandle National Forests

Upper Workings, Silver Scott Mine Site

Contour Interval of
Waste Thickness (ft)

Surface Area (ftz) Average Thickness (ft)

Volume (yd®)

0-2 1,691 1.0 63
2-4 744 3.0 83
4 386 4.0 57

Total Volume (yd®) 202

Lower Workings, Silver Scott Mine Site

Contour Interval of
Waste Thickness (ft)

Surface Area (ftz) Average Thickness (ft)

Volume (yd®)

0-2 11,318 1.0 419
2-4 5,353 3.0 595
4-5 1,447 4.5 241
5-6 839 55 171
6 345 6.0 77
Total Volume (yd®) 1,503




Appendix E
Volume Calculations for the lone Mine

Bear Gulch Mine Complex
Site Investigation

Idaho Panhandle National Forests

Upper Workings, lone Mine Site

Contour Interval of
Waste Thickness (ft)

Surface Area (ft?)

Average Thickness (ft)

Volume (yd®)

0-5 3,438 2.5 318
5-10 1,078 7.5 299
10-15 1,026 12.5 475
15 495 15.0 275
Total Volume (yd®) 1,368

(Upper) Upper Workings, lone Mine Site

Contour Interval of
Waste Thickness (ft)

Surface Area (ft?)

Average Thickness (ft)

Volume (yd®)

0-2 670 2.5 62
2-4 464 3.0 52
4-6 329 5.0 61
6 239 6.0 53

Total Volume (yd®) 228

Middle Workings, lone Mine Site

Contour Interval of
Waste Thickness (ft)

Surface Area (ft?)

Average Thickness (ft)

Volume (yd®)

0-5 5,688 2.5 527
5-10 3,679 7.5 1,022
10-15 4,340 12.5 2,009
15-20 4,245 17.5 2,751
20 1,845 20.0 1,367
Total Volume (yd®) 7,676

Lower Workings, lone Mine Site

Contour Interval of
Waste Thickness (ft)

Surface Area (ft?)

Average Thickness (ft)

Volume (yd®)

0-2 9,092 1.0 337
2-4 6,994 3.0 777
4-6 4,310 5.0 798
6 1,420 6.0 316
Total Volume (yd®) 2,228




Appendix E
Volume Calculations for the Bear Top Mine

Bear Gulch Mine Complex
Site Investigation
Idaho Panhandle National Forests

Upper Workings, Bear Top Mine Site

Contour Interval of

Waste Thickness (ft) Surface Area (ftz) Average Thickness (ft) Volume (yd3)

0-1 2,613 0.5 48

1-2 2,698 1.5 150

2-3 2,287 2.5 212

3-4 1,147 3.5 149

4-5 613 4.5 102

5-6 437 5.5 89

6 224 6.0 50
Total Volume (yd®) 800

Middle Workings, Bear Top Mine Site

Main Adit Dump

Contour Interval of

Waste Thickness (ft) Surface Area (ftz) Average Thickness (ft) Volume (yd3)
0-1 3,558 0.5 66
1-2 4,254 1.5 236
2-3 727 2.5 67
3-5 617 4.0 91
5-10 1,102 7.5 306
10-15 775 125 359
15-20 1,233 17.5 799
20-25 329 22.5 274
25 260 25.0 241

Main Adit Dump Volume

(yd®) 2,440
Ore Chute Dump

0-1 287 0.5 5
1-2 269 1.5 15
2-3 222 2.5 21
3-4 875 3.5 113
4 324 4.0 48

Ore Chute Volume (yd®) 202

Total Volume of Both
Waste Rock Dumps (yd®) 2,643




Appendix E
Volume Calculations for the Bear Top Mine

Bear Gulch Mine Complex
Site Investigation
Idaho Panhandle National Forests

Lower Workings, Bear Top Mine Site

Contour Interval of
Waste Thickness (ft) Surface Area (ftz) Average Thickness (ft) Volume (yd3)

0-2 5,077 1.0 188
2-4 5,877 3.0 653
4-6 6,041 5.0 1,119
6-8 8,123 7.0 2,106
8-10 7,051 9.0 2,350
10-12 6,151 11.0 2,506
12-14 5,929 13.0 2,855
14-16 3,322 15.0 1,845
16-18 1,051 17.0 661
18 699 18.0 466
Total Volume (yd®) 14,750

NOTE: Volume modeled with surface contouring model (Surfer) is shown
on the attached figure. The modeled volume was 9,700 cubic yards.
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UPPER SURFACE

Grid File: N:\PROJECTS\USFS\Bear Gulch\Graphics\Lower Bear Top\Lower Bear Top xyz.grd
Grid size as read: 100 cols by 73 rows

Delta X: 3.10101010101

DeltaY: 3.125

X-Range: -146 to 161

Y-Range: -325 to -100

Z-Range: 19.7572968384 to 104.141093929

LOWER SURFACE

Grid File: N:\PROJECTS\USFS\Bear Gulch\Graphics\Lower Bear Top\Lower Bear Top xyz-base.grd
Grid size as read: 100 cols by 73 rows

Delta X: 3.10101010101

DeltaY: 3.125

X-Range: -146 to 161

Y-Range: -325 to -100

Z-Range: 19.7339884527 to 106.16638497

VOLUMES

Approximated Volume by
Trapezoidal Rule: 245116.354021
Simpson's Rule:  245190.949386

Simpson's 3/8 Rule: 245194.749301
CUT & FILL VOLUMES

Positive Volume [Cult]: 261852.369114

Negative Volume [Fill]: 16739.0475639

Cut minus Fill: 245113.32155

AREAS

Positive Planar Area

(Upper above Lower): 49604.2704574
Negative Planar Area

(Lower above Upper): 19470.7295426
Blanked Planar Area: 0

Modeled Volume of Waste Dump is 261,852 cubic feet or 9,700 cubic yards.



Appendix E
Volume Calculations for the Bear Top-Orofino Mill Site

Bear Gulch Mine Complex
Site Investigation
Idaho Panhandle National Forests

BearTop/Orofino Mill Site

Waste Area Designation Surface Area (ft?) Average Thickness (ft)  Volume (yd®)

1 Exposed Tailings 3,512 4.7 611

2 Mill Disturbance/Debris 16,715 2.2 1,362

3 Former Concentrate Area Debris 2,204 1.5 122

4 Reworked/Redistributed Tailing & Alluvium 115,869 2.3 9,870
Total Volume (yd°) 11,966
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