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1.0 INTRODUCTION

This document is a supplement to the 1993 Hazardous Materials Inventory Summary
Report published by the Montana Department of State Lands/Abandoned Mine
Reclamation Bureau (MDSL/AMRB). The Hazardous Materials Inventory was
implemented to consistently characterize and rank the extent of environmental
problems associated with the Abandoned Hardrock Mine Priority Sites. This 1994
supplemental report includes an additional 62 sites to the 270 sites inventoried in 1993.

This report is organized into five sections. Section 1.0 presents the introduction,
project objectives, a brief description of the project tasks, and a summary of the
findings. Section 2.0 briefly describes field methods used during the inventory.
Section 3.0 discusses data evaluation techniques and data management for the
project. Section 4.0 presents a brief description of the Abandoned and Inactive Mines
Scoring System (AIMSS) which was developed to rank the priority sites. Section 5.0
presents one page summaries for each of the priority sites. The summaries typically
provide details about each site, such as volumes of wastes, contaminant
concentrations, observed releases to surface water and groundwater, water quality
criteria exceedances, and potential safety hazards.

This summary report is supported by several other project documents and databases,
including:

e« - The Sampling and Analysis Plan (SAP) presents the sampling approach for the
Abandoned Mines Hazardous Materials Inventory. This SAP also contains
instructions on completing the Inventory Form and the Standard Operating
Procedures (SOPs) for conducting the field sampling activities (Pioneer, 1994a).

. The Quality Assurance Project Plan (QAPjP) describes quality assurance
procedures used for evaluating the filed and lab data for the project (Pioneer,
1994b).

. The Laboratory Analytical Protocol (LAP) describes laboratory requirements for
the project (Pioneer, 1994c).

. The Health and Safety Plan (HSP) describes practices and procedures to be
followed by field investigators who performed the project to minimize exposure to
hazardous materials and to eliminate any possibility of physical injury (Pioneer,
1994d).

. The Abandoned Hardrock Mines Project Report is a compilation of the reports
listed above, as well as this Summary Report, the AIMSS Report, the Data
Validation/Evaluation Report, and the completed Hazardous Materials Inventory
Forms for each site (Pioneer, 1994e).
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. The Abandoned Hardrock Mine Priority Sites, Hazardous Materials Inventory

Databases. .

The complete Abandoned Hardrock Mines Project Report including the 1993 and 1994
inventories can be viewed in Helena, Montana, at the Montana State Library; the
MDSL/AMRB office; or the Montana Department of Health and Environmental
Sciences/Solid and Hazardous Waste Bureau (MDHES/SHWB) office or in Missoula,
Montana, at the United States Department of Agriculture/Forest Service (USFS),
Region 1 office.

1.1 PROJECT OBJECTIVES

There are an estimated 6,000 abandoned or inactive hardrock mine and milling sites in
Montana. This legacy of Montana's mining past has left a wide range of problems and
challenges for the MDSL/AMRB and other state and federal agencies charged with the
reclamation and mitigation of these problems.

The problems associated with the abandoned and inactive hardrock mine sites are

varied and range from safety hazards caused by hazardous mine openings, dangerous

highwalls, and dilapidated structures, to threats to human and non-human life and the
environment by mining waste containing elevated levels of heavy metals and other

contaminants. To date, the MDSL/AMRB has conducted a great deal of work to

eliminate the problems of unsafe openings, highwalls, and structures, and has made

over 1,500 of these sites safer. » .

In 1991, the MDSL/AMRB concluded that substantial progress had been made in
eliminating imminent hazards to public health and safety at abandoned hardrock mine
sites. However, limited progress was realized with regard to the problems relating to
heavy metal and mineral processing reagent contamination of surface water and
groundwater. Not only were these sites causing severe environmental degradation, but
they were also the sites of highest concern to the public. Additionally, the MDSL/AMRB
recognized that there were a number of other state and federal programs that had
resources available to address their problems, but there was no coordinated approach
to determining which specific sites should be addressed first. As a result, the
MDSL/AMRB solicited various state and federal agencies, requesting assistance in the
identification of suspected problem sites. The following agencies responded to the
MDSL/AMRB request: USFS-Region 1, the United States Department of the
Interior/Bureau of Land Management (BLM), MDHES, and the Montana Department of
Natural Resources and Conservation (DNRC). A list of the 270 suspect sites was
compiled from the input of these agencies supplemented by a review of existing data
from the MDSL/AMRB master inventory. This list included the majority of the highest
potential hazard sites in Montana. These sites were investigated and inventoried
during the 1993 field season. As result of the 1993 inventory activities and continued
records searches, 62 additional sites were identified, investigated, and ranked during
the 1994 field season by the MDSL/AMRB. This 62-site supplement to the 1993 priority ‘
sites list is presented in Table 1-1.
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County District Site Name PA#
Beaverhead Hecla/Vipond Park True Blue 01-138
Beaverhead Lemhi Thorium City 01-500
Broadwater Indian Creek Bullion King 04-081
Broadwater Winston Custer Millsite 04-006
Broadwater Winston Kleinschmidt 04-010
Broadwater Winston Golden Age 04-050
Broadwater Winston Sunrise/January 04-130
Broadwater Winston Aurora Millsite 04-500
Broadwater Winston Chartam 04-501

Cascade Neihart Broadwater 07-079

Cascade Neihart Hartley 07-082

Cassade Neihart Queen of the Hills Q07-085

Cascade Neihart Emma 07-144

Cascade Neihart Rebellion Mine (Upper & Lower) 07-157

Cascade Neihart Ripple Mines 07-183

Cascade Neihart Lexington No. 4 07-187

Cascade Neihart Hutchinson 07-177

Cascade Neihart Snow Creek Millsite 07-505

Fergus Warm Springs Gilt Edge Tailings 14-008

Fergus Warm Springs Western Mine/Millsite 14-030

Fergus Warm Springs Prester John 14-090

Granite Alps Argo 20-081

Granite Frog Pond Millers Mine 20-176

Granite Gamet Free Coin/Red Cloud 20-134

Granite Philipsburg Little Gem 20-071

Cranite Philipsburg Wenger No. 2 20-073

Jefferson Basin Josephine 22-031

Jefferson Basin Doris 22-293

Jefferson Basin Lady Leith 22-316

Jefferson Basin Old Basin Millsite 22-500

Jefferson Cataract Cresent/Alsace 22-106

Jefferson Cataract Boulder Chief 22-132

Jefferson Cataract Rocker/Ada 22-170

Jefferson Colorado Crawley Camp 22-028

Jefferson Elkhorn Carmody 22-337

Jefferson Elkhorn Iron 22-359

Jefferson Elkhom Trumley Heap Leach 22-501

Jefterson Elkhorn Eikhomn Creek Tailings 22-502
Judith Basin Hughesville Danny T 23-500
Judith Basin Yogo Roncor/Amax Sapphire 23-501

Lewis & Clark Helena Josyin Street Tailings 25-501
Lewis & Clark Marysville Drumiummon Mine/MilUT ailings 25-024
Lewis & Clark Rimini Peerless Jenny/King 25-006
Lewis & Clark Rimini Woodrow Wilson 25-258
Lewis & Clark Rimini Peter 25-259
Lewis & Clark Rimini Queensbury 25-262
Lewis & Clark Rimini Monte Cristo 25-275
Lewis & Clark Rimini National Extension 25-287
Lewis & Clark Rimini Monitor Creek Tailings 25-503
Lewis & Clark Rimini Bear Guich 25-504
Lewis & Clark " Stemple Jay Gould Mine/Millsite 25-500
Lewis & Clark Stemple New Jay Gould Millsite 25-502

Madison Pony Gamet Gold Mine 29-035

Madison Pony Chicago Mining Corp. Pony Mill 29-500

Madison Virginia City U.S. Grant 29-095

Madison Virginia City Belle 29-098

Madison Virginia City Prospect 29-136

Mineral St. Regis Gold Chrome 31-037

Missoula Clinton Wallace Creek Millsite 32-019

Missoula Copper Cliff Copper Cliff 32-001

Missoula Copper Cliff Frogs Diner 32-027

Park New World Great Republic Smelter 34-000

TABLE 1-1: 1994 ABANDONED MINE PRIORITY SITES




The agencies previously listed agreed to a cooperative course of action, with
MDSL/AMRB designated as the lead agency. The agencies established the following
objectives:

. To identify and prioritize those abandoned mine sites that are presently the most
serious threats to public health and safety and the environment.

. To collect data on each priority site in a consistent manner to identify problems
associated with each site and to directly compare and rank sites. All sampling
and analysis methods will strictly follow United States Environmental Protection
Agency (EPA) protocols to ensure consistent and accurate results.

. To develop a long-term strategy to utilize statutory and financial resources
available to systematically reduce the hazards associated with the prioritized
abandoned mine sites.

Upon completion of this report, the first two objectives stated above are fulfilled, and
the framework to complete the third objective is in place.

1.2 PROJECT DESCRIPTION

The additional 62 priority sites investigated during the 1994 field season under the

Abandoned Mines Hazardous Materials Inventory were located in 12 counties and in 26 .
out of the 206 mining districts in Montana. Site investigations began June 6, 1994, and

were completed on August 17, 1994. One field crew consisting of three to four

scientists, engineers, and technicians were in the field for approximately 50 days to

complete the data collection effort.

The site investigation conducted at each site involved the following tasks: overall site
reconnaissance; mapping; collection of tailings, slag, waste rock, adit discharge,
flooded shafts, stream water, and sediment samples; field analysis of solid matrix
samples using an X-ray Fluorescence (XRF) Spectrometer; and measurements of field
parameters in water, including flow rates, pH, specific conductance, temperature,
oxidation reduction potential, and alkalinity. The field team members also
photographed sample locations and significant site features, video taped the site, and
evaluated safety hazards.

The period during which the field investigations were conducted in 1994 was much
drier than the 1993 field season, which was abnormally wet. There were 22 days of
measurable precipitation with a total accumulation of only 3.40 inches (measured at
Butte, Montana) during the 1994 field investigation period. This compared to 69 days
of measurable precipitation with a total accumulation of 11.2 inches during the 1993
field season. The reduced amount of precipitation may have resulted in decrease in
the documentation of observed releases to surface water that would have been
occurring under 1993 conditions.
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The physical setting and topography associated with these sites ranged from gently
sloping land in valley bottoms to very steep, high elevation, mountainous areas.
Access to sites was often difficult due to poor road conditions or absence of maintained
roads. Access to several sites was limited to travel on foot or by helicopter. Ownership
of the priority sites is a mix of public lands (USFS, BLM, MDSL, etc.) and patented
lands (private ownership). The priority sites consist of primarily inactive/abandoned
mine sites; however, exploration activities were in progress at several of the sites.

Significant features at the sites included tailings ponds, impoundments, and piles;
waste rock dumps or piles; mine openings, including adits, shafts, glory holes, and
exploration trenches; miscellaneous buildings and structures; and roads. Mine opening
discharges and streams adjacent to or flowing through the sites were common.

Hazardous materials observed at some of the sites included chemical reagents,
solvents, asbestos-containing material, petroleum fuels or lubricating oils storage
(barrels or tanks) and miscellaneous power supply items (poles, transformers, lines,
etc.). Some of the sites support wildlife, domestic grazing, or aquatic life. Residential
occupation of the sites was observed in rare cases, but residences located adjacent to
the sites occurred more frequently.

1.3 SUMMARY OF FINDINGS

The following information is provided as an overview of the data compiled during the
1994 supplemental investigation to the Hazardous Materials Inventory.

Labor mpli :

. Total number of lab samples: 409 (does not include the QA/QC duplicates),
representing approximately 9,000 data points generated by the laboratories.

. Total number of XRF samples: 608 (does not include the QA/QC duplicates),
representing approximately 12,800 data points.

Waste Rock Associated with the Priority Sites

. Estimated total volume: 501,950 cubic yards.

. Estimated total area: 2,399,340 square feet (65.1 acres).

. Estimated total unvegetated/uncovered area: 2,156,647 square feet (49.5
acres).

Mill Tailings Associated with the Priority Sites

. Estimated total volume: 597,692 cubic yards.

. Estimated total area: 3,018,335 square feet (69.3 acres).

. Estimated unvegetated/uncovered area: 1,496,230 square feet (34.3 acres).
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Adit Disct Associated with the Priority Sit

Total number of discharging adits: 47.
Number of adit discharges with pH < 5.00: 10.
Number of adit discharges with pH < 6.00: 14.

Total number of open shafts with water: 4.
Shafts with pH < 5.00: 0.
Shafts with pH < 6.00: 2.

riteri

Number of discharges exceeding Safe Drinking Water Act MCL/MCLGs: 28.

27 adits '

1 shaft
Number of adit discharges exceeding acute aquatic life criteria: 33.
Number of observed releases to surface water/sediment directly attributable: 28.
Number of observed releases to groundwater directly attributable: 1.
Acute aquatic life exceedances in surface water attributable to the site: 22.
MCL exceedances in surface water attributable to the site: 12.
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2.0 INVESTIGATION METHODS
2.1 DATABASE AND LITERATURE SEARCH

Data collected in the field was supplemented by an extensive literature search and the
use of several computer databases. This supplemental information was used to
complete the inventory forms and fulfill receptor information requirements for the
AIMSS. The computer databases used to collect this information were:

The Montana Bureau of Mines and Geology (MBMG) Well Logs Database,
which was compiled by the MBMG and the DNRC. This database was used to
estimate the number of wells within a one-and four-mile radius of each site.

The Montana Rivers Information System (MRIS), Version 2.0, compiled by the
Montana State Library for the Montana Department of Fish, Wildlife, and Parks
(MDFWP). This database was used to assign classifications relating to riparian
habitat quality, wetlands frontage, fisheries habitat and species classification,
and sport fisheries classification for stream reaches potentially impacted by each
site, where applicable.

The MDHES/Water Quality Bureau (WQB) - Community Water Supplies
Database. The MDHES/WQB provided a list of surface water resources
presently used for drinking water supplies in Montana.

Addition information was obtained from the following sources:

Peak and average stream flow estimates were obtained from United States
Department of Interior/Geological Survey (USGS) flow monitoring reports on
gaged streams.

Population estimates were obtained by counting buildings delineated on the
USGS quadrangle maps and USFS Forest Visitors Maps. Field observations
supplemented this source of information.

Land ownership was determined from USFS Forest Visitor Maps, unless more
accurate records were available.

Historic mine/millsite operations, mineralogy, and geology were obtained from
several sources, including: United States Bureau of Mines (USBM) Circulars,
USGS Bulletins and Professional Papers, and MBMG Memoirs, Bulletins, and
Circulars.
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. Historic analytical data were obtained from the MDSL/AMRB project files, the
MDHES/SHWB project files, the MDHES/WQB, USFS project files, and MBMG
data collected for the USFS. This data was reviewed prior to site visits to
provide the investigators with background information on potential hazards
associated with each site.

2.2 FIELD METHODS

A detailed discussion of specific investigation methodologies is found in the
MDSL/AMRB Hazardous Materials Inventory SAP (Pioneer, 1994a). The purpose of
this section is to describe some of the unique details of the investigative methods used
to fulfill the project objectives.

The inventory form used during the 1994 investigation was almost identical to the 1993
form with minor modifications to remove redundancies and streamline decision-making
processes. The inventory form was used during the investigation to guide and focus
the investigative tasks to ensure consistent evaluation of each site. Literature and
database searches were performed prior to the field investigations to provide
investigators with background information on each site.

Sampling was performed on waste rock dumps, mill tailings, streams, ponds, adit
discharges, flooded shafts, and from domestic groundwater wells or monitoring wells,
when present.

Each tailing's feature was characterized both spatially and vertically by hand-auguring
to determine accurate depths and delineate stratification or differences in metals
concentrations between the upper oxidized zone(s) and the lower reduced zones.
Subsamples were collected from each visually different strata.

Typically, several subsamples were collected from each waste rock dump in order to
better characterize very heterogeneous waste sources. Subsamples from the tailings
and waste rock were analyzed in the field using XRF Spectrometers. The field
screening data allowed the investigators to make informed decisions on the number of
samples required for laboratory analyses and indicated how best to composite the
subsamples from the potential sources in order to send representative samples to the
laboratory, while minimizing the number of samples to achieve this end. The XRF
analyses also provided an increased number of valid and discrete data points per site
achieving a more thorough understanding of the problems associated with each site.
Solids were characterized additionally by measurement of pH and radioactivity.

Stream sediment samples were also analyzed in the field with the XRF in order to
assist in the assessment the extent of contamination and migration from the waste
sources.




Surface water sampling was often conducted to characterize impacts to drainage
basins, as well as contributions from individual sites, when multiple sources were
present. Waters were additionally characterized in the field by measuring flow rates,
pH, specific conductance, alkalinity, and temperature.

Site mapping was conducted using a Global Positioning System supplemented with
standard "Chain and Compass" surveying techniques when necessary. The primary
purpose of mapping was to estimate volume and area of waste sources and record
sample locations. Other significant site features, such as streams or drainages, roads,
mine openings, and structures, were also recorded on the site sketches. Sample
locations and other significant site features were documented on photographic slides
and video tape to assist the resource managers in their evaiuation of the priority sites.
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3.0 DATA EVALUATION AND COMPARISONS

The purpose of this section is to discuss data quality validation and evaluations, as well
as comparisons of the data to pertinent criteria.

3.1 | EVALUATI

3.1.1 Laboratory Data Validation and Evaluation

The laboratory utilized during this investigation complied all of the QA/QC performance
requirements defined in the Contract Laboratory Program (CLP) Statement of Work
(SOW, March 1990). The data packages provided by the laboratory allowed
comprehensive data validation and evaluation procedures to be completed. Laboratory
data validation and evaluation were performed according to guidelines developed by
the EPA.

The laboratory data were validated in accordance with the document Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics (EPA, 1988). The data
validation procedures were performed partiaily by laboratory chemists and partially by a
data reviewer from Pioneer Technical Services, Inc. The data validation procedure
included an evaluation of the following:

holding times;

initial and continuing calibrations;

calibration and preparation blanks;

inductively coupled plasma (ICP) interference check samples;
laboratory control samples (LCS);

laboratory duplicate sample analyses (precision assessment),
matrix spike sample analyses (accuracy assessment),
furnace atomic absorption (AA) quality control;

ICP serial dilutions;

sample result verification;

field duplicate analyses (precision assessment);

field blank analyses; and

overall assessment of data for the case.

Data evaluation occurred after the data validation process was completed and the
appropriate qualifiers had been applied to the data. The data evaluation process
involved a statistical analysis of the data to identify outliers and assess the quality of
the data overall. Data evaluation was performed on the laboratory.data which met the
Data Quality Objectives (DQOs) outlined in the QAPjP for the Abandoned Mines
Hazardous Materials Inventory (Pioneer, 1994b).



Although numerous qualifications (flags) were applied to the laboratory data compiled

during this investigation, and a small portion of the data were evaluated as outliers, ‘
none of the data were flagged "R" or were otherwise considered unusable.

Consequently, 100 percent of the laboratory data (soil and water) collected during this
investigation are considered valid and useable for all of the objectives of this project.

The limitations of the data should be considered when making interpretations. Please

refer to the document entitled Data Validation and Evaluation Report for the

\ for a detailed description of the
procedures followed and results provided by the overall data assessments.

3.1.2 X-Ray Fluorescence Spectrometer Data Validation

Data provided by the field portable XRF Spectrometer were also validated; the XRF
data were validated according to manufacturer specifications. The validation
procedures for XRF data were not nearly as rigorous as for laboratory data;
consequently, additional procedures, utilizing standard statistical techniques, were
employed to evaluate the overall quality of the XRF data. These additional procedures
included assessment of XRF duplicate data to quantify precision, as well as comparing
XRF data to corresponding laboratory data to assess inter-method precision and
correlation.

3.1.3 Other Field Measurements ‘ .

Field parameter measurements, such as pH, Eh, and specific conductance, were not
evaluated for data quality. Standard operating procedures (Pioneer, 1994a) were
carefully followed in the field to achieve a consistent and acceptable level of quality.

3.2 T TATI

The analytical data collected was compared to site-specific background or upgradient
concentrations, as well as drinking water standards and aquatic life criteria. The
following sections explain how these comparisons were made.

3.2.1 Background Soil Comparison

Background soil samples were collected to establish the extent to which metals
concentrations were elevated in comparison to the local background. Background
samples were typically applied to groups of sites in close proximity to one another and
within similar geologic units. Occasionally, background samples collected during the
1993 investigation were used.

3.2.2 Observed Releases to Groundwater, Surface Water, and Sediment

An observed release to surface water is defined as a downstream surface water or '
stream sediment concentration at more than three times the upstream surface water or
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sediment concentration, for any constituent that can be attributed to the site.
Groundwater, surface water, and stream sediment analytical data was used to
document observed releases from the priority sites.

3.2.3 MCUMCLG, Aquatic Life Criteria Comparisons

Maximum Contaminant Levels (MCLs) and Maximum Contaminant Level Goals
(MCLGs) are drinking water standards promulgated under the federal Safe Drinking
Water Act (SDWA), (40 CFR Parts 141, 143). MCLs, and MCLGs apply to public water
systems; however, they may be relevant and appropriate to surface or groundwater if
those waters are used as drinking water. Groundwater and surface water metals
concentrations observed in samples collected were evaluated against these standards.
The current SDWA MCLs and MCLGs expressed in micrograms per liter (ug/L) are:

Arsenic: 50 ug/L Barium: 2,000 ug/L Cadmium: 5 ug/L
Copper: 1,300 ug/L Chromium: 100 ug/L Mercury: 2 ug/L
Nickel: 100 ug/L Antimony: 6 ug/L Lead: 15 ug/L

Cyanide: 200 ug/L

Surface water and mine discharge analytical results were also evaluated against the
freshwater acute and chronic aquatic life criteria as presented in the Montana Numeric
Water Quality Standards, Circular WQB-7, July 15, 1994. Some of these criteria are
expressed as a function of total hardness and were corrected for the hardness

measured in each sample, when applicable.

3.3 DATA MANAGEMENT

The data collected under this project has been input into the data manager dBase IV,
Version 2.0. Four files were created to contain the data and aid in any manipulation of
the data that may be desired. These files are summarized briefly below.

. PTSDATA.DBF contains field data collected for each sample during the
Hazardous Materials Inventory;

. XRFDATA.DBF contains all the XRF analytical results generated in the field
during the Hazardous Materials Inventory;

. LABDATA.DBF contains the data from all of the laboratory analyses performed
during the Hazardous Materials Inventory; and

o PRIORITY.DBF is the modified dBase file provided to Pioneer by MDSL/AMRB
from the master inventory.

The information from these four files can be readily combined with one another to form
a relational database.
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4.0 SITE RANKING

The final task of the Hazardous Materials Inventory involved the development of a
system to rank the severity of hazards or environmental threats associated with the
sites investigated in order to assist the MDSL/AMRB in prioritizing reclamation efforts
and allocation of resources. This system, the Abandoned and Inactive Mines Scoring
System (AIMSS), closely follows the EPA's Hazard Ranking System, although the
AIMSS is specifically focused on potential hazards typically associated with the
abandoned or inactive hardrock mines.

The AIMSS also evaluated potential safety hazards associated with the sites such as
hazardous mine openings, highwalls, and structures, and generated a separate safety
score for each site. The AIMSS utilized the data collected for each site to assign a
ranking score.

The AIMSS is focused towards the physical site setting and potential hazards
associated with abandoned and inactive mines due to its capability to evaluate mine
opening discharges and large quantities of mine wastes. The AIMSS scoring method
evaluates relative risks between sites. This accounts for site-specific contaminant
concentrations and the varying toxicity of different constituents, as well as adit
discharges in the source evaluation. This method more effectively discriminates
between sites with higher concentrations or more toxic constituents in relation to sites
with lower concentrations or less toxic constituents. In order to generate an overall
Mine Site Human Health and Environmental Hazard Score, the AIMSS evaluates the
groundwater pathway, surface water pathway, air pathway, and direct contact pathway.
Under each pathway, the AIMSS evaluates observed releases, potential to release,
pathway characteristics, waste characteristics, and targets.

Table 4-1 lists the 1994 supplemental priority sites and their associated AIMSS score,
sorted in descending order. Three of the 62 sites were not ranked due to complications
associated with collecting the necessary data. Two of the three unranked sites were
inaccessible and no data was collected. The third unranked site had no identifiable
mine waste material present on-site.

The AIMSS also generates a distinct safety score for each site by evaluating site
accessibility and safety hazards present (i.e., shafts, stopes, open adits, hazardous
structures, and explosives/other hazardous materials or chemicals). Table 4-2 lists the
1994 supplemental priority sites and their associated safety score, sorted in
descending order.

4-1



1994

RANK County District Site Name PA#
1 Lewis & Clark Helena Josyin Street Tailings 25-501
2 Lewis & Clark Rimini National Extension 25-287
3 Lewis & Clark Rimini Peerless Jenny/King 25-006
4 Park New World Great Republic Smelter 34-000 97.91
5 Granite Phifipsburg Wenger No. 2 20-073 81.82
8 Lewis & Clark Rimini Monte Cristo 25-275 55.85
7 Jefferson Elkhorn Elkhorn Creek Tailings 2502 54.32
8 Madison Pony Garnet Gold Mine 29-035 45.78
9 Cascade Neihart Queen of the Hills 07-085 4078
10 Jefferson Basin Josephine 2031 26.88
11 Broadwater Winston Sunrise/January 04-130 26,64
12 Lewis & Clark Rimini Queensbury 25-262 26.58
13 Jefferson Elkhorn Carmody 22-337 16.51
14 Madison Virginia City Prospect 29136 1592
15 Broadwater Winston Kleinschmidt 04-010 12.83
16 Cascade Neihart Hartley 07-082 11.85
17 Madison Virginia City U.S. Grant 29-095 10.60
18 Cascade Neihart Broadwater 07-079 10.10
19 Lewis & Clark Marysville Drumiummon Mine/Mill/Tailings 25024 8.70
20 Lewis & Clark Riminj Woodrow Wilson 25-258 9.69
21 Jefferson Basin Old Basin Millsite 22-500 9.60
x Cascade Neihart Rebellion Mine (Upper & Lower) 07-157 9.07
23 Broadwater indian Creek Bullion King 04-081 7.03
24 Jefferson Cataract Boulder Chief 22-132 594
p.-} Granite Philipsburg Litle Gem 20-071 5.46
28 Jefferson Cataract Cresent/Alsace 22-108 484
27 Beaverhead Hecla/\ipond Park True Blue 01-138 407
28 Fergus Warm Springs Gilt Edge Tailings 14-008 404
29 Broadwater Winston Chartam 04-501 3.94
30 Jefferson Cataract Raocker/Ada 22170 384
31 Broadwater Winston Golden Age 04-050 3.78
32 Fergus Warm Springs Prester John 14-080 3.05
a3 Judith Basin Hughesville Danny T 23-500 248
34 Jefferson Basin Lady Leith 22-318 2.14
35 Jefferson Colorado Crawley Camp 22028 2.04
38 Missoula Clinton Wallace Creek Millsite 32019 1.97
37 Lewis & Clark Rimini Monitor Creek Tailings 25-503 1.72
38 Broadwater Winston Custer Millsite 04-006 1.51
39 Lewis & Clark Rimini Peter 25-259 139
40 Cascade Neihart Ripple Mines 07-163 1.14
41 Granite Frog Pond Millers Mine 20-178 0.97
42 Cascade Neihart Lexington 07-167 0.83
43 Jefferson Basin Doris 22-293 0.79
44 Granite Alps Argo 20-081 0.77
45 Cascade Neihart Emma 07-144 0.63
45 Jefferson Elkhorn Trumley Heap Leach 22-501 0.52
47 Missoula Copper Cliff Copper CIiff 32-001 0.48
48 Madison Virginia City Belle 29-098 0.43
49 Missoula Copper Ciiff Frogs Diner 32-027 0.37
S0 Lewis & Clark Rimini Bear Gulch 25-504 0.35
51 Granite Garnet Free Coin/Red Cloud 20-134 0.28
52 Lewis & Clark Stemple Jay Gould Mine/Millsite 25-500 0.23
53 Jefferson Elkhorn Iron 22-359 0.13
54 Lewis & Clark Stemple New Jay Gould Millsite 25-502 0.03
55 Cassade Neihart Snow Creek Millsite 07-505 0.02
56 Cascade Neihart Hutchinson 07177 0.01
57 Fergus Warm Springs Western Mine/Millsite 14-030 0.004
58 Mineral St. Regis Gold Chrome 31037 0.0007
59 Beaverhead Lemhi Thorium City 01-500 0.0003
€0 Broadwater Winston Aurora Millsite 04-500 Not Ranked
61 Madison Pony Chicago Mining Corp. Pony Mill 29-500 Not Ranked
62 Judith Basin Yogo Roncor/Amax Sapphire 23-501 Nol Ranked

TABLE 4-1: 1994 ABANDONED HARDROCK MINES PRIORITY SITES AMISS RANKING




1994
RANK County District Site Name PA# SCORE
1 Granits Philipsburg Wenger No. 2 20-073 1152.00
2 Madison Virginia City Prospect 29136 1102.50
3 Granite Philipsburg Litle Gem 20-071 1054.00
4 Lewis & Clark Marysville Drumiummon Mine/MillTailings 25-024 580.00
5 Madison Virginia City U.S. Grant 298-085 568.50
6 Jefferson - Elkhormn Carmody 22-337 435.00
7 Cascade Neihart Queen of the Hills 07-085 405.00
8 Granite Gamet Free Coin/Red Cloud 20-134 325.50
9 Jefferson Basin Old Basin Millsite 22-500 256.00
10 Beaverhead Hecla/Vipond Park True Blus 01-138 236.00
11 Jefferson Elkhomn lron 22-358 118.50
12 Broadwater Winston Sunrise/January 04-130 108.90
13 Cascade Neihart Broadwater 07-079 104.00
14 Cascade Neihart Emma 07-144 94.60
15 Madison Virginia City Belle 29-098 82.80
16 Madison Pony Gamet Gold Mine 28-035 85.00
17 Cascade Neihart Hartley 07-082 72.00
18 Jefferson Cataract Cresent/Alsace 22-106 58.40
19 Jefferson Colorado Crawley Camp 2-028 5§6.20
2 Jefferson Basin Doris 2-293 51.60
21 Granite Frog Pond Millers Mine 20-176 50.40
2 Lewis & Clark Stemple New Jay Gould Millsite 25-502 44,00
23 Fergus Warm Springs Prester John 14080 40.00
24 Lewis & Clark Rimini Monte Cristo 25-275 38.50
25 Fergus Warm Springs Waestern Mine/Millsite 14-030 36.00
26 Missoula Clinton Wallace Creek Millsite 32-019 35.00
27 Judith Basin Hughesville Danny T 23-500 30.00
28 Broadwater Indian Creek Bullion King 04-081 27.00
29 Jefferson Basin Lady Leith 22-316 26.00
30 Broadwatsr Winston Kleinschmidt 04-010 23.50
3 Cascade Neihart Ripple Mines 07-163 23.00
32 Lewis & Clark Rimini Wooadrow Wilson 25-258 22.80
a3 Jefferson Cataract Boulder Chief 22132 20.25
34 Jefferson Elkhorn Elkhomn Creek Tailings 22-502 20.00
35 Fergus Warm Springs Gilt Edge Tailings 14-008 19.20
36 Lewis & Clark Rimini Peerless Jenny/King 25-006 17.60
37 Lewis & Clark Rimini National Extension 25-287 16.50
38 Missoula Copper CIiff Copper Cliff 32-001 13.80
39 Broadwater Winston Custer Millsite 04-008 8.25
40 Broadwater Winston Golden Age 04-050 7.30
41 Cascade Neihart Lexington No. 4 07-167 4.00
42 Jefferson Cataract Rocker/Ada 22-170 3.60
43 Lewis & Clark Stemple Jay Gould Mine/Milisite 25-500 3.10
4 Broadwater Winston Chartam 04-501 285
45 Jefferson Basin Josephine 22-031 2.55
48 Lewis & Clark Rimini Queensbury 25-262 2.40
47 ‘Cassade Neihart Snow Creek Millsite 07-505 1.60
48 Granits Alps Argo 20-081 1.00
49 Cascade Neihart Rebellion Mine (Upper & Lower) 07-157 0.80
50 Lewis & Clark Rimini Monitor Creek Tailings 25-503 0.75
51 Beaverhead Lembhi Thorium City 01-500 0.00
52 Mineral St. Regis Gold Chrome 31-037 0.00
53 Madison Pony Chicago Mining Corp. Pany Mill 29-500 0.00
54 Broadwater Winston Aurora Millsite 04-500 0.00
55 Lewis & Clark Helena Josyln Street Tailings 25-501 0.00
56 Cascade Neihart Hutchinson 07177 0.00
57 Lewis & Clark Rimini Bear Guich 25-504 0.00
58 Missoula Copper Ciiff Frogs Diner 32-027 0.00
59 Jefferson Elkhom Trumley Heap Leach 22-501 0.00
60 Lewis & Clark Rimini Peter 25-259 0.00
61 Park New World Great Republic Smelter 34-000 0.00
62 Judith Basin Yogo Roncor/Amax Sapphire 23-501 0.00

TABLE 4-2: 1994 ABANDONED HARDROCK MINES PRIORITY SITES SAFTEY RANKING




5.0 SITE SUMMARY FORMS
The following section presents a one page summary sheet for each of the 62 sites
investigated during the 1994 inventory. Each summary sheet provides the site name,

location, and other geographic information; and investigation details and summary of
findings. Analytical data obtained at each site is summarized on the back of each

summary sheet.

SAMPLE DESIGNATION LEGEND
GW: Groundwater sample from well, spring, shaft, or adit discharge.
SW: Surface water sample from stream, river, or ditch.
AD: Adit discharge.
SE: Stream sediment sample.
TP:  Mill tailings sample from tailings pond or pile, or streamside tailings deposit.
WR: Waste rock sample from waste rock dump.

SS: Background soil sample.




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_True Blue County:_Beaverhead
Legal Description: T_3S R _11W Section(s)._SW 1/4, NE 1/4, Section 2
Mining District:_Hecla/Vipond Park Mine Type:__Millsite/Ag, Pb, Au
Latitude:_N 45° 36' 18" Primary Drainage:_Trapper Creek
Longitude:_W_112° §5' 42" USGS Code:_10020004
Land Status:_Private Secondary Drainage:_Spring Creek
Quad:_Mount Tahepia Date Investigated:_August 1, 1994
Inspectors:_Bisch, Flammang, West P.A.#_01-138
Organization:_Pioneer Technical Services, Inc.

The volume of tailings observed at the site was estimated to be 5,860 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver: 81.4 to 85.7 mg/kg Arsenic: 142J to 3,030J mg/kg
Cadmium: 37.9J to 293J mg/kg ~ Copper: 767 to 8,970 mg/kg
Mercury: 2.96JX to 90.4JX mg/kg Lead: 7,780 to 38,400 mg/kg .
Antimony: 114J to 1,420J mg/kg Zinc: 12,800 to 34,000 mg/kg

The volume of waste rock observed at the site was estimated to be 1,350 cubic yards.
The waste rock was sampled for XRF analysis only due to the coarse nature of the
material in conjunction with well established vegetation on the dumps. The following
elements were elevated at least three times background:

Copper: 337 mg/kg Iron: 66,247 mg/kg

Manganese: 3,794 mg/kg '

An unnamed tributary to Sappington Creek flows adjacent to the site on the north side;
observed releases to the tributary (sediment) were documented for silver, arsenic, and
cadmium.

No MCLs were exceeded in the tributary; however, the chronic aquatic life criteria for -
mercury was exceeded in both the upstream and downstream samples, and the chronic
aquatic life criteria for lead was exceeded in the upstream sample.

A spring emanating from near the foot of the mill was sampled during the investigation.
The EPA action level for lead and the acute and chronic aquatic life criteria for copper,
lead, and zinc were all exceeded in the spring sample.

Potential safety hazards observed at the site included the collapsing mill building (which is
a very large structure) and several collapsing cabins.




True Blue PA¥ 01-138

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - BISCH

INVESTIGATION DATE: 08/01/94

SOLID MATRIX ANALYSES
Maetals in soils
Resuits per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni 3] sb Zn CYANIDE
Ib (@g/Kg (ug/Kg) (mg/Kg) (mgKe) (ng/Xg) (mg/Kg) (mg/Kg) (mp/Kg) (mg/Ko (ng/KD (mg/Kg) (@eKg) (mgKg)  (mpKp) (mg/Kg
01-138-SE1 42 541 J 218 38 J 36 514 125 19200 JX 0.60 JX 268 J 93 548 221 4 837 NR
01-138-SE2 12 17.7J 444 11 W 85 80J 476 23700 JX 0.43 JX 342 J 13.1 243 143 W 232 NR
01-138-TP14 81.4 142 J 6.9 3794 25 13W 767 3820 JX 286 JX 724 4 32 7780 114 J 12800 NR
01-138-TP2 85.7 3030 J o 2034 48 148 J 8970 32800 JX 80.4 JX 2520 3 14.7 38400 1420 J 34000 NR
IBACKGROUND 21 450 J 223 J 22 10.1 162J 45.7 19600 JX 0.34 JX 1190 J 142 275 130 W 322 NR
U= Not Detected; J - Estienated Quantity, X - Outlinr for Accuracy of Precizina; NBL - Nol Bacuested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % /1000t #1000t /1000t % % % /1000t /1000t
01-138-TP1 <0.01 0.00 200 200 <0.01 <0.01 0.03 0.00 200
01-138-TP2 0.08 2.50 172 169 0.07 <0.01 0.02 0.00 172
WATER MATRIX ANALYSES
Metals in Water
Results in ug/l. HARDNESS
FIELD CALC,
D Ag As Bs cd Co Ct Cu Pe Hg Mn Ni Pb sb Zn {mg CaCOVL)
01-138-SW1 0.12 19 238 40U 84 68 U 59U 374 0.13 23U 144 U 454 S6UV 156 U 158
01-138-SW2 012U 21 233 40U 84U 68 U 59U 98.9 0.12 8.4 144 U 634 518U 156 U 162
01-138-SW3 1.02 118 10.5 40U 84 9.0 352 222 025 24.0 144 U 252J 516U 247 108
U Not Datacied; J - Estimated Quantity; X - Outliar S Accuracy of Precision; NA - Hol Raqumsled
Wet Chemistry
Results in mg/ LEGEND
TOTAL S81 « Downgradiont of TP1; pie in 340" west and 1647 Decth. SW1 - Same s sumple 01-138-5R1.
FIELD DISSOLVED 5592 - Upgradiont of mill, just bulorw whves e spring Bows marge together, SW2 - Same as vmpls 8].138-822.
1D, SOLIDS CHLORIDE SULFATE NOWNO2-N  CYANIDE 1+ Goab ssmpie of che TPIA subsmphe. EW) . Spring appean. 10" southass of scutmest mill baildng osme.
- Ciab sacaple of the TPIC sobmmple.
01-138-SW1 103 <50 50 0.14 NR BACRGROUND - Frow the Tios Blae Mine ©1-138-881).
01-138-SW2 134 <5.0 s0 0.17 NR
01-138-SW3 56 <50 <5.0 <005 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Thorium City County:_Beaverhead
Legal Description: T_10S R _15W Section(s)._NE 1/4, NW 1/4, Section 28;
Mining District:_Lemhi NW 1/4, NE 1/4. Section 28
Latitude:_N 45° 57' 05" Mine Type:_Hardrock/Thorium .
Longitude:_W 113° 27' 10" Primary Drainage:_Horse Prairie Creek
Land Status:_Public USGS Code:_10020001
Quad:_Lembhi Pass Secondary Drainage:_North Frying Pan Creek
Inspectors:_N/A Date Investigated:_N/A

Organization:_Pioneer Technical Services, Inc. P.A.#_01-500

A site visit was not conducted as part of the 1994 inventory for the site. Part of the site
was inventoried in 1993 under the South Frying Pan Creek site (01-211). Additional data
were previously collected at the site by the Bureau of Land Management while conducting
a Preliminary Assessment in 1986.

No mill tailings were observed at the site.
The volume of radioactive waste rock observed at the site was estimated to be 300 cubic

yards. The contamination consists of gross radiation (2 to 4 mRem/Hr). The following
radioactive isotopes were elevated in the waste rock at the indicated concentrations (1986

BLM data):

Thorium-228: 18 + 2 pCilg Gross Alpha: 93 + 16 pCi/g
Thorium-230: 0.18 + 0.11 pCi/g Gross Beta: 75 + 4 pCi/g
Thorium-232: 14 + 2 pCi/g Lead-210: 0.93 + 0.17 pCi/g

Thorium-234. 24 + 2 pCi/g

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

No radioactive isotopes were elevated in nearby surface water (South Frying Pan Creek).
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MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY

Mine/Site Name:_Bullion King County:_Broadwater

Legal Description: T_7ZN__ R_1W Section(s):_SE 1/4, SE 1/4, Section 10;: NW 1/4,

Mining District:_Indian Creek NW 1/4 ion 14; ion 1

Latitude:_N 46° 22' 12" Mine Type:_Hardrock/Ag. Pb, Au_

Longitude:_W 111° 42" 12" Primary Drainage:_Missouri River

Land Status:_Private USGS Code:_10030101

Quad:_Giant Hill Secondary Drainage:_Indian Creek

Inspectors:_Tuesday, Belanger, Clark, West Date Investigated:_June 20, 1994

Organization:_Pioneer Technical Services, Inc. P.A. # _04-081

. No mill tailings were observed at the site.

. The volume of waste rock observed at the site was estimated to be 6,745 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Arsenic: 3,190 mg/kg Cadmium: 11.8J mg/kg
Copper: 91.5 to 1,320 mg/kg Mercury: 0.98JX to 1.51JX mg/kg
Manganese: 37,100 mg/kg Lead: 8,160 to 47,900 mg/kg
Zinc: 350J to 1,070J mg/kg
. One discharging adit was observed at the site during the investigation. The discharge

flowed approximately 200 feet before seeping into the ground. No MCLs were exceeded
in the adit discharge; however, the acute and chronic aquatic life criteria for cadmium,
copper, and zinc were exceeded in the adit discharge. Additionally, the chronic aquatic
life criteria for mercury and lead were exceeded in the adit discharge.

. No significant sources of surface water were on or near the site.

. Potential safety hazards observed at the site included two unstable trenches and one
caved shaft with steep slopes.
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Bulllon King PA# 04-081
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 06/20/94

SOLID MATRIX ANALYSES
Metals in scils
Results per dry weight basis
FIELD Ag As Be Ccd Co Cr Cu Fe Hg Mn Ni Pb Sb In CYANIDE
D (mg/Kg) (mg/Ke) (mg/Kg) (mg/Kg) (g/Ke) ng/Kg (mg/Kg (mg/Ke) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Xp) (/K
04-081-WR1 439 773 179 1184 208 4.7 1320 58400 151 X 37100 15U 47900 2834 107204 NR
04-081-WR2 319 3180 104 114 4.1 53 915 59200 088 JX 290 14U 8180 584 350J NR
BACKGROUND NR 44 J . 315 10U 240J 15.0J 288J 37600 0.088 J 1220 4 905 J A Mo U M2 J .NR
U - Not Detwciad: J - Batisaslad Quastity; X - Outlinr for Aceuredy or Precisios; NA « Net Raguesied
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE SULFATR PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % 1000t /1000t V1000t % % % /1000t V1000t
04-081-WR1 0.96 300 490 19.0 0.10 0.40 - 048 125 365
04-081-WR2 204 83.7 -1.05 65 1.32 0.20 0.52 6.25 -7.30
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD ‘ CALC.
ID Ag As Ba cd Co Cr Cu Pe Hg Mn Ni Pb Sb Zn (mg CaCOVL)
04-081-AD1 012 U 123 36 49 87U 4.7 UX §0.0 725 0.18 83.1 8o0u 13.04J 294 U 712 49.0
04-081-GW1 012 U 11U 45 26U 87U 4.7 UX 45 U 457 01t U 440 80U 11U 284U 577 285
: V- Not Detected; J - Estisnated Quantity; X - Outtler for Accaracy or Frecisioas NR - Not Requastsd
Wet Chemistry
Results in mg/t LEGEND
TOTAL WRt « Compasite of WRIA teengh 1C. AD] - Adit dicharge weat.
FIELD DISSOLVED + Carsposime of WRZA theough 2C and 3. GW1 - No. 2 unch dishacga, aat,
1D. SOLIDS CHLORIDE SULFATE NOWNO2-N CYANIDE BACKGROUND - Prom the Pack Bine (84-912-881) (1593 data).
- 04-081-AD1 40 <50 48 0.65 NR

04-081-GW1 80 <5.0 70 0.15 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Custer Millsite County:_Broadwater
Legal Description: T_8N__ R_1W Section(s):_SE 1/4, Section 13
Mining District:_Winston Mine Type:_Hardrock/Au, Pb, Zn
Latitude:_N 46° 26' 48" Primary Drainage:_Missouri River
Longitude:_W 111° 39' 59" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_lfron Age Gulch
Quad:_Winston Date Investigated:_June 22, 1994
Inspectors:_Tuesday, Belanger, Clark, West =~ P.A. # _04-006
Organization:_Pioneer Technical Services, Inc.
. The volume of tailings observed at the site was estimated to be 22,960 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Silver. 5.5 mg/kg Nickel: 13.8 mg/kg
Arsenic: 535 mg/kg Lead: 507 mg/kg
Cadmium: 8.6J mg/kg Zinc: 1,640J mg/kg
Chromium: 17.7 mg/kg Manganese: 2,810 mg/kg
. No waste rock was observed at the site.
. No discharging adits, filled shafts, seeps, or springs were observed at the site during the

investigation; however, a groundwater monitoring well was sampled. No MCLs were
exceeded in the well sample.

. No surface water or sediment samples were collected during the investigation due to the
extended distance to the nearest surface water and the lack of a direct runoff route.

. Potential safety hazards observed at the site included a highwall located above the mill
foundation. .

54



Custer Milisite PA# 04-006

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 06/22/94

SOLID MATRIX ANALYSES
Metats in solls -
Results per dry weight basis
FIELD Ag As Ba [or: | Co Cr Cu Fe Hg Mn Ni Pb 8b n CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (@K (mg/Kg) (mg/Ka) (mp/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Xg) (mg/Kg)
104-006-TP1 55 535 a3 86J 93 17.7 59.7 20100 0.04 JX 2810 138 507 9.2 1640 4 0.308
IBACKGROUND o8 U 98.6 130 o8 U 118 59 JX 49,1 JX 24600 005 J 947 38 JX 292 102 WwJ 649 JX NR
U - Not Delected; J - Ratimatsd Quantity, X - Outlier for Acowracy or Pracisiax NE - Not Requastnd
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE  SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % 1000t V1000t v1000t % % % ¥1000t /1000t
PA—OOG—TH 061 191 38.9 178 0.40 0.13 0.05 5.00 318
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
PIELD CALC.
D Ag As Ba cd Co [« Cn Fe Hg Ma Ni Pb sb Zn (mgCaCOVL)
104-006-GW1 012y 11U 171 286U 87U 4.7 JX 48 U S4U 011 U 532 sou 28 24 U 513 91.8
U < Not Detoctad; 1 - Estimated Quansity; X - Outlier for Accaracy or Sracision NR - Not Raqueetsd
Wet Chemistry —
Results in mgA LEGEND
TOTAL TP1 - Composie of abemmples TP1A and IB. QW1 - Downgadimnt (rochuas) of adingx WE. 16 menkoding wwil.
FIELD DISSOLVED [BACKGROUND - Fros the Kisinschenidt Myos (04-016.581).
1D. SOLIDS CHLORIDE  SULPATE NO¥NO2-N  CYANIDE
04-006-GW1 227 92 112 <0.05 <0.005




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Kleinschmidt County:_Broadwater
Legal Description: T_ZN R _1W Section(s):_SW 1/4, NE 1/4, Section 3
Mining District:_Winston Mine Type:_Hardrock/Au, Pb. Zn.Ag
Latitude:_N 46° 23' 25" Primary Drainage:_Missouri River
Longitude:_W 111° 42" 45" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_Whitehorse Creek
Quad:_Winston Date Investigated:_July 21, 1994
Inspectors:_Flammang. Clark, West P.A. # _04-010

Organization:_Pioneer Technical Services. Inc.

The volume of tailings observed at the site was estimated to be 1,210 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver: 111 mg/kg Manganese: 3,030 mg/kg
Arsenic: 8,030 mg/kg Lead: 12,100 mg/kg
Cadmium: 8.8 mg/kg Antimony: 56.9J mg/kg
Copper: 335JX mg/kg Zinc: 1,480JX mg/kg

Mercury: 0.66J mg/kg

The volume of waste rock observed at the site was estimated to be 8,685 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 28.5 to 61.2 mg/kg Arsenic: 1,760 to 4,180 mg/kg
Cadmium: 2.9 mg/kg Mercury: 0.18J to 0.75J mg/kg
Lead: 5,070 to 6,840 mg/kg Zinc: 421JX to 534JX mg/kg

No discharging adits, filied shafts, seeps, or springs were observed at the site during the
investigation.

Whitehorse Creek flows adjacent to the site on the south side. Observed releases to
Whitehorse Creek were documented for silver, arsenic, copper, lead, and zinc. The MCL
for arsenic and the EPA action level for lead were exceeded in the downstream sample.
Additionally, the acute and chronic aquatic life criteria for copper, lead, and zinc were
exceeded in the downstream sample. These exceedances were directly attributable to the
site.

Potential safety hazards observed at the site included several collapsing wooden
structures (loadout and cabins) and several, relatively small, open pits and trenches.
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Kleinschmidt PA# 04-010
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - FLAMMANG
INVESTIGATION DATE: 07/21/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Be cd Co Cr Cu Pe Hg Mn Ni Pb Sb In CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/K (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
04-010-SE1 493 39860 119 58 30 4.0 JX 147 JX 38200 0.19J 2510 40 UJX 4790 273 4 778 JX NR
04-010-SE2 11U 265 347 10U 21V 21 JX 142 JX 6500 003 J 191 43 JX 424 126 UWJ 222 X NR
04-010-WR1 285 1760 573 29 1.7 1.7 X 88.2 JX 30600 0.75J 1570 23 UJX 5070 82 W 421 JX NR
04-010-WR2 61.2 4180 . 582 29 25 1.3 UJX 123 JX §3100 0.18 J 1400 28 UJX 6840 102 W 534 JX NR
04-010-WR3 1110 8030 68.3 88 1.7U 2.7 X 335 JX 67100 068 J 3030 30 UJX 12100 569 J 1480 JX NR
IBACKGROUND 08U 98.6 130 08U 118 59 JX 49.1 JX 24600 005 J 947 38 JX 292 102 UWJ 649 JX NR
" U «Not Detectod:; J - Eatiruatad Quantity; X - Outlier for Accaracy of Precision; NR - Nol Raquuated
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASR SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR " ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
ID % 1000t Y1000t V1000t % % % 1000t V1000t
04-010-WR1 132 41.2 1.44 -40 113 0.01 0.18 0.31 113
04-010-WR2 3.60 112 -9.03 =121 201 0.54 1.05 169 -25.9
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
D Ag As Ba cd Co Cr Cu Pe Hg Mn N Pb sb 2n (mg CaCOVL)
04-010-SW1 31 88.7 J 24.1 40U 84U 68 U 192 3740 0.18 314 144 U 12239 516U 114 3
04-010-SW2 012 U 15J 55U 40U 84U 68U 59U 316 0.14 379 144 U 389J 516U 25.1 296
U - Not Detected; J - Estimated Quantity; X « Gutliar for Accurscy er Precision; NR « Not Raqoestad
Wet Chemistry
Results in mg/l LEGEND
TOTAL SE1 - Apprax. 80' & iient of WHA aer kgt bunch af large dead frees. §W1 - Sume 1 munple 04-010-8BI.
FIELD DISSOLVED ER2 . 20 dewngradiant of spciog that sarts Wi Hom Cresk 150" south of WR). BW2. Sagne os s $4-010.812.
iD. SOLIDS CHLORIDE SULPATE NOI/NO2-N CYANIDE WRI - Composils of sibsumples WRIA theough 1C, and 2A md 2.
(WR2 - Compesite of sbsamplns WRIA theongh IC.
04-010-SW1 59 <5 S5 0.11 NR WR3 - Compeiss of sbmmples WRAA-A, 4B, sod 4C.
04-010-SW2 59 <5 <5 0.21 NR BACKAROUND - Prom e Kinbachenidt Mics (84-010-881),




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name._Golden Age County:_Broadwater
Legal Description: T_8N__ R _1W Section(s):._SW 1/4, SE 1/4, Section 34
Mining District:_Winston Mine Type:_Hardrock/Au. Pb. Zn.Ag
Latitude:_N 46° 24' 05" Primary Drainage:_Beaver Creek
Longitude:_W 111° 42' 42" USGS Code:_10030101
Land Status:_Private/Public , Secondary Drainage:_Weasel Creek
Quad:_Winston _ Date Investigated:_July 21, 1994
Inspectors:_Flammang. Clark, West P.A. #_04-050
Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 8,995 cubic yards.
The following were elevated to at least three times the background concentrations:

Silver: 15.6 to 17 mg/kg Arsenic: 1,410 to 11,000 mg/kg
Cadmium: 6.3 mg/kg Copper: 180JX mg/kg
Mercury: 1.47J mg/kg Lead: 756 to 2,790 mg/kg.

Zinc: 945JX mg/kg

Three discharging adits were observed at the site. The MCL for arsenic and the chronic
aquatic life criteria for mercury and lead were exceeded in the Adit #1 discharge. The
chronic aquatic life criteria for mercury was exceeded in the Adit #2 discharge.

The flows from two of the discharging adits at the site (Adit #2 and Adit #3) combined to
form the headwaters of Weasel Creek. No MCLs were exceeded in Weasel Creek;
however, the acute and chronic aquatic life criteria for zinc and the chronic aquatic life
criteria for mercury and lead were exceeded.

Potential safety hazards observed at the site included two open adits, a 15-foot highwall,
and a 20-feet-deep open pit.
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Golden Age PA# 04-050
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - FLAMMANG
INVESTIGATION DATE: 07/21/194

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag ’ As Ba cd Co Cr Cu Fe Hg Mn Ni ® sb In CYANIDE
D (mg/Kg) (og/Kp) (mg/Kg) (mg/Kg) (rgKe (mg/Kg) (mg/Kg) (mg/Ke) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg} (/KD (mg/Kg) (mg/Kp)
04-050-SE 1 120 1690 327 139 44 1.6 WX 219 JX 30200 0.06 J 6440 33 WX 12400 1.7 W 1730 JX NR
04-050-WR1 170 1410 806 63 16 1.2 WX 51.7 X 23400 0.14 J 1870 26 WX 2790 92 Ul 945 JX NR
04-050-WR2 156 11000 427 1.0 3.7 1.1 UIX 180 JX 59800 147 J 1850 2.3 UIX 756 83 UJ 774 JX NR
KGROUND o8 u 988.6 ' 130 08U 11.8 5.9 JX 49.1 JX 24600 0.05J 847 3.8 X 282 102 W 6849 JX NR
U - Not Datactad; J - Estimied Quaatity, X - Outlier for Acowncy or Precisios NI » Noi Racuesiad
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT, POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t /1000t /1000t % % % 1000t 11000t
04-050-WR1 1.77 §5.3 240 31 1.17 022 038 8.87 174
04-050-WR?2 1.09 341 295 =370 0.78 0.08 023 2.50 5.44
WATER MATRIX ANALYSES
Metals in Water
Results in ug/l. HARDNESS
FIELD . CALC.
D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni° Pb Sh _ 2a (mgCaCOL)
04-0S0-AD1 012U 727 J 108 40U 84 U 68U 59U 233 0.14 267 144 U 18 518U 156U 508
04-050-AD2 012 U 134 J 11.7 40 U 84 U 68U 58U 928 0.14 126 144 U 04 516 U 544 115
04-050-SW1 012 U 1374 9.0 40U 84U 68U S99V 502 0.14 7.4 144 U 29 516U 178 889
U - Not Detectsd; J - Estimated Quantity; X - Outliar for Accuracy ar Precision; NB » Noi Rapasisd
Wet Chemistry
Results in mg/l LEGEND
TOTAL SB{ - Downgadint of WR1. ADI - Dinchargs fum odit R2A.
FIELD DISSOLVED . WRA - Composiie of mibsemples WRIA twough 1D, AD2 - Discharge from Adia 8. whass it flows from 4 6” pige.
LD. SOLIDS CRLORIDE SULFATE NO¥VNO2-N CYANIDE WE2 . Composite of mbsmmpise WR2ZA and 2B. $W1 - Sama s sumphs 04830881,
[BACKAROUND - From the Kisinwcheaidt Mas 040108510
04-050-AD1 124 <5 16 1.38 NR
04-050-AD2 182 <5 32 0.39 NR
04-050-5W1 160 <5 34 0.74 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Sunrise/January County:_Broadwater
Legal Description: T_8N R _1W Section(s):_S 1/2, SW 1/4. Section 26
Mining District:_Winston Mine Type:_Hardrock/Cu, Pb, Zn, Aq. Au
Latitude:_N 46° 24' 55" ' Primary Drainage:_Beaver Creek
Longitude:_W 111° 41' 48" USGS Code:_10030101
Land Status:_Private/Public - Secondary Drainage:_Weasel Creek
Quad:_Winston Date Investigated:_August 5, 1994
Inspectors._Flammang, Clark, West P.A. #_04-130 & 04-126

Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 11,030 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 63.9J to 70.7J mg/kg Mercury: 0.21J to 0.63J mg/kg
Arsenic: 402 to 905 mg/kg Lead: 10,400 to 15,900 mg/kg
Cadmium: 8.8 to 24.8 mg/kg Antimony: 42.8J mg/kg
Chromium: 17.9 mg/kg Zinc: 1,600 to 4,070 mg/kg

Copper: 489 to 515 mg/kg

Two discharging adits were associated with the site; both flows discharge to Weasel
Creek. The MCLs for cadmium and antimony and the acute and chronic aquatic life
criteria for cadmium and zinc were exceeded in the Adit #1 discharge. Additionally, the
chronic aquatic life criteria for copper and mercury were exceeded in the Adit #1
discharge. Only the chronic aquatic life criteria for mercury was exceeded in the Adit #2
discharge. '

Weasel Creek flows through the center of the site. An observed release to Weasel Creek
was documented for zinc. The MCL for cadmium, as well as the acute and chronic aquatic
life criteria, were exceeded in the downstream sample. These exceedances were directly
attributable to the site. The acute and chronic aquatic life criteria for zinc and the chronic
aquatic life criteria for mercury and lead were exceeded both upstream and downstream
from the site.

Potential safety hazards observed at the site included one small mine opening, a 30-foot
highwall, and several collapsing structures.
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Sunrise/January PAR 04-130/04-126
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - FLAMMANG
INVESTIGATION DATE: 08/06/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba . cd Co Ct Cu Fe Hg Mn Ni Pb sb Zn CYANIDE
1D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mgfKg) (mg/Kg) (mg/Kg) (mg/K) (mg/Xg) (mg/Kg) (ng/Kg) (mg/Kg) (mg/Kg) (mg/Xg)
04-130-SE1 354 361 71.7 168 70 42 145 24500 008 J 761 37U 860 134 UJ 2170 NR
04-130-SE2 184 312 830 73 71 5.1 130 23300 003 J 624 30U 321 108 W 797 NR
04-130-WR1 639 J 905 168 88 38 12U 489 39600 063 J an 26U 10400 282 J 1600 NR
04-130-WR2 70.7 J 614 64.0 248 6.1 179 515 32200 021 4 1020 5.0 15800 4428 J 4070 NR
04-130-WR3 08 W 402 471 15 115 49 95.7 43100 003 J 1580 6.3 835 99 W 182 NR
KGROUND o8 u 88.6 130 o8 U 18 59 JX 491 JX 24600 0.05J 847 3.8 JX 292 102 UWJ 849 JX NR
FAC U - Not Detected; - fistimsiad Quantity; X - Outhiar for Aooracy w Procision; NR - Nok Geqmested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULPATE PYRITIC ORQGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % 1000t #1000t V1000t % % % 1000t /1000t
04-130-WR1 193 60.3 -1.98 62 1.69 0.07 0.17 219 -417
130-WR2 0.99 309 4M -26 0.72 0.18 0.11 5.00 0.29
130-WR3 1.25 39.0 583 18.3 039 0.67 0.19 209 374
WATER MATRIX ANALYSES
Metals in Water
Results in ug/l HARDNESS
FIELD CALC.
D Ag As Ba Cd Co - Cr Cu Fe Hg Mn Ni b Sh Zn (mg CeCOIL)
04-130-AD1 012U 11 u 96 128 84 U 68 U 106 117 0.18 JX 5210 2086 04 543 26000 838
04-130-AD2 012 U 290 55U 40U 84U 68 U SO U 572 0.17 X 304 144 U 04U 516U 233 212
104-130-SW1 012U 165 72 10.7 84U 68 U 59U 138 0.13 JX 39.4 185 46 S16 U 1060 118
104-130-SW2 012U 188 55 40U 84U 68 U 58U 119 0.16 JX 104 . 144 U 31 516 U 217 80.9
U = Noi Deisciedt. J - Eatimated Quuntiiy; X - Oviller for Acowrscy ar Pracisios; NR - Not Requested
Wet Chemistry
Results in mgA LEGEND
[SE - 100 balow lat adidl, below whate lowest mup comes in. ADI - Dincharge o adit soush of WRY.
TOTAL BE2 - 156 qpamam of WRS. AD2 - Dischargs o adit shove WR3,
FIELD DISSOLVED + Compesite of n-bemmples WRIA and 1B, HW1- Sume as cumple M4-S02.8H1.
iD. SOLIDS CHLORIDE SULPATE NOINO2Z-N CYANIDE » Camposiss of bmmmples WEZA txungh 2C and WRA, SW2- Sans a0 mple 04562802,
WRS . Composite of WRAA, 3B, $4, and 5B,
04-130-AD1 881 <50 699 <0.05 NR + Prom s Kininshasick Mine ($4-018-581).
04-130-AD2 244 <5.0 83 0.61 NR
04-130-SW1 170 <50 62 0.47 NR
04-130-SW2 72 <50 37 0.56 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Aurora Mine and Millsite County:_Broadwater
Legal Description: T_8N _ R _1W Section(s):_SE 1/4, NE 1/4, SW 1/4, Section 13
Mining District:_Winston Mine Type:_Hardrock/Au, Ag, Pb
Latitude:_N 46° 26' 55" Primary Drainage:_MissouriRiver
Longitude:_ W 111° 39" 45" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_lron Age Guilch
Quad:_Winston Date Investigated:_June 22, 1994

Inspectors;_Tuesday, Belanger, Clark, West P.A. # _04-500
Organization:_Pioneer Technical Services, Inc.

. The only evidence that any mining activity occurred at this site was the existence of a
single, open (and potentially hazardous) adit. No tailings or milling equipment were
found. A mill claim may have been placed on the property; however, observations
indicated that a mill was never constructed or operated at the site.

. No soil or water samples were collected at the site due to the lack of contaminant sources.
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MONTANA DEPARTMENT OF STATE LANDS
- ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Chartam County:_Broadwater
Legal Description: T_8N R _1W Section(s):_Sections 13 and 24
Mining District:_Winston Mine Type:_Hardrock/Ag, Au
Latitude:_N 46° 26' 52" Primary Drainage:_MissouriRiver
Longitude:_W 111° 39" 45" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_lron Age Guich
Quad:_Winston Date Investigated:_June 22, 1994 -
Inspectors:_Tuesday, Belanger, Clark, West P.A #_04-501
Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 10,690 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 3.8 to 23 mg/kg Arsenic: 1,740 to 10,300 mg/kg
Cadmium: 48.0J to 55.0J mg/kg Copper: 169 to 515 mg/kg
Mercury: 0.34JX to 2.12JX mg/kg Manganese: 4,580 mg/kg
Lead: 109 to 8,070 mg/kg Zinc: 3,030J to 7,630J mg/kg

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

Miller Guich flowed directly through the center of the site. An observed release to Miller
Gulch was documented for mercury. Also, the MCL for mercury and the acute and chronic
aquatic life criteria for mercury were exceeded in the downstream sample. These
exceedences were directly attributable to the site.

Potential safety hazards observed at the site included one open adit and a large, open pit.
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Chartam PA# 04-501
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 06/22/94

SOLID MATRIX ANALYSES
Metals in solis
Resuits per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn CYANIDE
D (mg/Kg) (mg/Ka) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Ke) @g/Kg) (mg/Kg) (mg/Kg) (mp/Kg) gk @g/Kg)  (mg/Kg) (mg/Ka)
04-S01-SE1 1.2 8.2 8384 14 9.7 125 J 291 ‘25600 003 U 3974 8.9 426 70U 201 NR
1-SE2 135 4880 1174 491 170 1334 308 52100 0.14 1940 J 10.0 3770 16.0 7930 NR
1-WR1 38 217 320 104 12U 06 U 47.8 14200 2142 JX 68.5 11 u 108 40 UJ 180J NR
04-501-WR2 48 1740 . 285 8§50 J 136 8.2 169 35700 0.14 JX 4580 109 1440 190J 7630 J NR
04-S01-WR3 23 10300 AR 480 J 125 9.2 515 72000 0.34 JX 1120 26 8070 129 J 3030 J NR
hACKGROUND o8 u 98.6 130 08U 118 5.9 JX 49.1 JX 24600 005 J 947 38 JX 202 102 W 849 JX NR
) U+ Not Detacted; J - Eationsted Quantity; X - Oullier for Acaaracy o Preciziog NR » Mot Xaquasied
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATR PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t /1000t /1000t % % % 11000t Y1000
04-501-WR1 0.34 10.6 -2.59 -13 0.32 0.01 0.01 031 -2.80
1-WR2 2.04 683.7 213 42 1.06 0.78 02 244 -3.05
04-501-WR3 2,03 634 1.20 -62 1.20 055 0.28 17.2 -16.0
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
1D Ag As Ba Cd Co Cr Cu Pe Hg Mn Ni Pb Sb Zn (mg CsCOVL)
1-SwW1 0.16 46 58.0 26U 87U 4.7 UX 11.2 2680 011U 113 80U 2384 294U 744 135
1-SW2 012 U 8.3 36.3 26U 87U 5.0 JX 46 U 142 548 44U 8ouyv 23 294 U 8.9 295
U+ Not Datocted; 3 - Entiated Quantity; X  Outlier for Acouracy or Precisio; NI - Not Raquestad
Wet Chemistry
Resuits in mgA LEGEND
TOTAL SEI - Upstam in Ml Gukch. SW1 . Suna a0 suwpthe 04301 R
FIELD DISSOLVED SH2 « Dewnstnues i fron Age Guich sy confinencs with Mty Guich. SW2 - Sme as sumpls $4-301 SE2.
LD. SOLIDS CHLORIDE SULFATE NOWNO2-N CYANIDE (WRY . Gob mmpls of s WR1 sbasmpie.
« Composite of mbeumpies WE2A, id 28,
04-.501-SW1 175 52 30 0.44 NR WRS - Ciab snsuple of e WHS adbasmcpa,
04-501-SW2 396 <5.0 167 0.65 NR - Prom @ Klsinehenidk Mins (04-010-581).




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Broadwater County._Cascade
Legal Description: T_14N R _8E Section(s):._NE 1/4, SE 1/4, Section 32
Mining District:._Neihart Mine Type:_Hardrock/Au, Ag, Cu. Pb, Zn
Latitude:_N 46° 56' 03" Primary Drainage:_Belt Creek
Longitude: W 110Q° 43' 27" USGS Code:_10030105
Land Status:_Private Secondary Drainage:_Belt Creek
Quad:_Neihart Date Investigated:_July 12, 1994
Inspectors: Tuesday. Bisch, West P.A. #_07-079
Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 41,200 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver. 34.8JX to 92.8JX mg/kg Arsenic: 174J to 224J mg/kg
Barium: 599 to 683 mg/kg Cadmium: 25.8 to 28.7 mg/kg
Copper: 58.1 to 105 mg/kg Mercury: 0.52J to 1.09J mg/kg
Manganese: 8,700 to 10,600 mg/kg Nickel: 45.6 mg/kg

Lead: 4,380 to 7,420 mg/kg Antimony: 14.3J to 23.3J mg/kg

Zinc: 5,360 to 5,710 mg/kg

One discharging adit was observed at the site during the investigation. The discharge

flowed a short distance over a waste rock dump and eventually seeped into the dump.

The MCLs for cadmium and antimony and the acute and chronic aquatic life criteria for
cadmium and zinc were exceeded in the adit discharge.

A surface water sample was collected from a flowing stream that emanated at the foot of
the mine's lowermost waste rock dump. The MCL for cadmium and the acute and chronic
aquatic life criteria for zinc were exceeded in the stream. Additionally, the chronic aquatic
life criteria for cadmium was exceeded in the stream.

Potential safety hazards observed at the site included an open adit with an unsecured
chain-link fence placed at the entrance and two collapsing wooden loadout structures.
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Broadwater PA# 07-079
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/12/84

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni 1) sb 2n CYANIDE
D (gKg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Ke) mg/kp (ma/Ke) (mg/Xg) wg/K) (mg/Ke) (mg/Kg)  (mg/Kg) (my/Kg)
07-075-WR1 92.8 JX 24 J 599 287 134 108 105 28300 052 J 8700 1438 7420 233 J 5710 NR
07-078-WR2 348 X 174 J 683 258 270 380 58.1 42600 1.09J 10600 458 4380 143 J S360 | NR
KGROUND 058B 9.6 87.6 132JX 98054 27.2 J 108J 21100 0.04 708 J 103 524 JX 47 W) 135 NR
. U - Not Detectnd J - Entimated Quantity; X » Ourlior for Ascurary or Precision; NR - Not Requested
Acld/Base Accounting
TOTAL SULFUR PYRITIC " SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t /1000t Y1000t % % % 1/1000¢ V1000t
07-079-WR1 093 291 11.7 -17 0.38 0.07 0.48 2.19 9853
07-079-WR2 062 194 30.0 10.6 0.20 0.12 0.30 375 26.2
WATER MATRIX ANALYSES
Metals in Water
Results in ug. HARDNESS
FIELD ‘ CALC.
D As Ra cd Co o Cu Fe Mn Ni Pb sb Zn (mg CsCOVL)
7-079-AD1 012U 198 288 202 J 87U 47 U 46 U 899 8" 008 U 3030 994 31 4808 15400 489
7-079-SW1 012 U 158 3058 145 J 87U 47U 48 U 128 008 U 48.7 136 8B 155 204V 4830 378
T - Not Detacted; J - Esticented Quantity, X - Outtier for Acuaracy or Precisiog; NR + Not Raquested
Wet Chemistry
Results in mg/ LEGEND
TOTAL WR1 - Conposite of ssbecsples WRIA through 10. ADI - Dischargs foan bower a8 on WRZ.
FIELD DISSOLVED « Compbisie of aubemmpies WE2A $xongh 2C. SW1 - Downstrens of mine dape in amumed diegs.
1D. SOLIDS CHLORIDE  SULFATE NOVNO2-N  CYANIDE [BACKGROUND - Frocs the Rippis Mins (07.163631).
7-079-AD1 690 <5 472 <0.05 NR
7-079-SW1 521 <5 k7] <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Hartley County:_Cascade
Legal Description: T_14N R _8E Section(s)._NE 1/4, NE 1/4, Section 32
Mining District:_Neihart_ Mine Type:_Hardrock/Aq. Pb. Zn
Latitude:_IN 46° 56' 17" Primary Drainage:_Belt Creek
Longitude:_W 110° 43' 41" _ USGS Code:_10030105
Land Status:_Private Secondary Drainage:_Compromise Gulch
Quad:_Neibart Date Investigated:_June 8, 1994
Inspectors:_Tuesday, Belanger, Clark, West P.A. #_07-082

Organization:_Pioneer Technical Services, Inc.

The volume of tailings observed at the site was estimated to be 255 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver: 105J mg/kg Manganese: 13,800J mg/kg
Arsenic: 133 mg/kg Nickel: 48.9 mg/kg

Barium: 658 mg/kg Lead: 13,900JX mg/kg
Cadmium: 28.9JX mg/kg Antimony: 21.4J mg/kg
Copper: 118J mg/kg Zinc: 6,650 mg/kg

Mercury: 0.32 mg/kg

The volume of waste rock observed at the site was estimated to be 21,860 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 64.1J to 69.9J mg/kg Arsenic: 46.3 to 72.9 mg/kg
Barium: 574 mg/kg Cadmium: 28.1JX to 34.2JX mg/kg
Copper: 64.2J to 266J mg/kg Mercury: 1.66 mg/kg

Manganese: 3,570J to 7,970J mg/kg  Nickel: 35.7 mg/kg

Lead: 3,260JX to 6,270JX mg/kg Zinc: 6,310 to 8,490 mg/kg

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

Intermittent Compromise Gulch passes through the center of the site. Compromise Gulch
was dry throughout most of the site during the investigation; however, water was flowing
near the lower (southeast) boundary. Observed releases to Compromise Guich
(sediment) were documented for arsenic, manganese, lead, antimony, and zinc. No MCLs
were exceeded in the downstream surface water sample; however, the acute and chronic
aquatic life criteria for zinc and the chronic aquatic life criteria for lead were exceeded.
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Hartley PA# 07-082
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 06/08/94

BACKGROUND - Prom the Rippls Mine (97-163-881).

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Pe Hg Mn Ni Pb sb Zn CYANIDE
D (mg/Kg) (mg/Kg) (mg/Xg) (mg/Kg) {mg/Kg) mp/Ke) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp (mg/Kg) (mg/Kg)
07-082-SE1 103 J 160 939 295JX 155 164 J 810 J 46600 0.18 19800 J 478 7980 JX 542 5340 NR
07-082-SE2 77.74 286 871 174 JX 866J 3184 98.2 J 18600° 0.07 1160 J 338 1010JX 86 W) 1000 NR
07-082-TP1 105 ¢ 133 658 289 JX 1964 2184 118 J 42000 0.32 13800 J 489 13900 JX 214 6850 NR
07-082-WR1 899 J 463 574 342 JX 8514 215 286 J 15700 1.66 3570 J 171 3260 JX 127J 8490 NR
07-082-WR2 64.1J 729 211 281 JX 158 216 J 642 J 27100 0.06 7970 J 357 8270 X 128 J 8310 NR
}BACKGROUND 05 9.6 87.6 132JX 9054 2724 108 9 21100 0.04 708 J 103 524 JX 47WJ 135 NR
U~ Not Datacted J - Estitnated Quantity; X » Outlier for Acouracy or Precisiog NI - Bot Raquesied
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULPATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t /1000t V1000t % % % /1000t V1000t
7-082-TP1 0.89 278 213 -85 0.08 0.39 0.44 122 9.14
07-082-WR1 1.26 394 439 458 0.18 0.60 0.48 18.7 252
07-082-WR2 0.64 20.0 40.7 20.7 0.08 0.32 0.24 10.0 30.7
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
ID Ag As Ba cd Co o Cu Pe Hg Mn Ni Pb sh Zn (mg CaCOVL)
07-082-SW1 076 11U 378. 28U 87U 4.7 UX 46 U 146 011U 44U 8ou 97 294 U 494 70.7
U~ Not Detcted; 1 - Estimaied Quantity; X - Ouflar for Acauwacy ar Procisioss NI - Nol Requased
Wet Chemistry
Resuits in mgA LEGEND
TOTAL GR1 . Appeoniately 109" downgeadiont of WRS. SW1 - Gomma an semapl 07082881,
FIELD DISSOLVED 82 - Approximaely 10" thove the trine ame.
LD. SOLIDS CHLORIDE  SULFATE NOINO2-N  CYANIDE TP1 - Camposie of sbsmnple TPIA, 18, and (C.
WRI - Coneposie of sibauspbs WRI, 2, and 3.
07-082-SW1 143 <5 k] 0.28 NR - Companite of aibaraples WRA md §.




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Queen of the Hills County._Cascade
Legal Description: T_14N R _8E Section(s):_SE 1/4, SW 1/4, Section 29
Mining District:_Neihart Mine Type:_Hardrock/Aqg., Pb, Zn ,
Latitude:_N.46° 56' 19" Primary Drainage:_Belt Creek
Longitude:_W 110° 44' 25" USGS Code:_100301015
Land Status:_Private Secondary Drainage:_Rock Creek
Quad:_Neihart Date Investigated:_June 8 and 10, 1994
Inspectors:_Tuesday, Belanger. Clark, West P.A. #_07-085
Organization:_Pioneer Technical Services, Inc,

No mill tailings were observed at the site. Tailings from this mill may have been disposed
of at the Neihart Tailings site (07-154) located approximately 1/4 mile downstream on Belt
Creek.

The volume of waste rock observed at the site was estimated to be 54,640 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 21.8J to 95.8J mg/kg Manganese: 4,410J to 32,800J mg/kg
Arsenic: 43.1 to 683 mg/kg Nickel: 34.7 mg/kg

Barium: 545 to 7563 mg/kg Lead: 1,810JX to 13,900JX mg/kg
Cadmium: 11.4JX to 90.4JX mg/kg Antimony: 21.8J to 40.1J mg/kg
Copper: 75.4J to 229J mg/kg Zinc: 2,580 to 21,000 mg

Mercury: 0.26 to 0.44 mg/kg

One discharging adit that seeped into waste rock after flowing a short distance was
observed at the site. No MCLs were exceeded in the adit discharge; however, the acute
and chronic aquatic life criteria for zinc were exceeded.

No surface water or sediment samples were collected during the investigation due to the
extended distance to the nearest surface water (Rock Creek) and the lack of a direct
runoff route.

Potential safety hazards observed at the site included three open adits and several
collapsing structures.
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Queen of the Hilis PA# 07-085
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 06/08 & 10/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn N Pb sb In CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Ko (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) @g/Kg) (mg/Kg) (mg/Kg)  (mg/Ka) (mg/Kg)
07-085-WR1 958 J 683 753 804 JX 194 J 586 J 229 J 54800 0.26 32800 J 347 13800 JX 401 J 21000 NR
07-085-WR2 48.7 J 172 570 486 JX 146 J 124 J 754 4 35700 0.33 13200 J 281 5700 JX 218 J 11500 NR
07-085-WR3 218 431 545 114X 118J 199 J 2714 13100 0.44 4410 J 185 1810JX 85 2580 NR
BACKGROUND 05 9.6 " 818 132J4X 98054 272 J 108 J 21100 0.04 708 J 103 524 )X 47W 135 NR
U » Noi Detecisd; J « Hstimatnd Quanity; X - Owailier for Accarecy of Precisior NI » Nat Requesed
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULPATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT,
ID % /1000t /1000t /3000t % % % /1000t 1000t
07-085-WR1 3.35 108 385 -66 <0.01 1.57 2.00 49.0 -10.6
07-085-WR2 1.31 409 365 -45 0.25 0.38 0.67 122 243
07-085-WR3 0.17 5§31 11 5.80 0.11 0.01 0.05 0.31 10.8
WATER MATRIX ANALYSES
Metals in Water
Resuits in ugl. HARDNESS
FIELD CALC.
D Ag As Ba cd Co Cr Cu Fe Hg Mn N Pb Sh Zn (mg CaCOML)
07-085-AD1 0.44 11U 422 28U 87U 47 UX 48 U 342 011U 578 8o u 18 294 V 1120 260
U - Nat Datoctad, 1 - Estimated Quantily: X - Octliar for o inias; NR - Not Requested
Wet Chemistry
Resuits in mgA LEGEND
TOTAL (WR1 . Compesite of mibemmpies WRIA tnough 1C. AD} « AdR #2 Suchurge,
FIELD DISSOLVED Wi - Composise of mbssmphe WE2A ad 2B.
LD. SOLIDS CHLORIDE  SULFATE NOMWNO2-N  CYANIDE WR3 - Compeeite of scbemmpise W, 4, md 5.

- P e Ripple Mine (07.163-881)
7-085-AD1 33t <5 176 0.06 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Emma County:_Cascade
Legal Description: T_14N_ R _8E Section(s)._NW 1/4, NW 1/4, Section 15
Mining District:_Neihart_ Mine Type:_Hardrock/Pb, Zn, Ag
Latitude:_N 46° 58' 43" Primary Drainage:_Belt Creek
Longitude:_W 110° 42' 04" USGS Code:_10030105
Land Status:_Private Secondary Drainage:_Squaw Creek
Quad:_Neihart Date Investigated:_June 6, 1994

Inspectors:_Tuesday, Belanger, Clark, West P.A.#_Q7-144
Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 520 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver. 16.2J mg/kg Manganese: 2,430J mg/kg
Arsenic: 35.9 mg/kg Lead: 8,460JX mg/kg
Cadmium: 52.2JX mg/kg Antimony: 20.2J mg/kg
Copper: 1,210J mg/kg Zinc: 14,200 mg/kg

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

Squaw Creek flows through the center of the site. Observed releases to Squaw Creek
(sediment) were documented for arsenic and copper.

MCLs for cadmium, copper, nickel, and antimony, as well as the EPA action level for lead,
were exceeded in Squaw Creek both upstream and downstream from the site. Flow in
Squaw Creek originates at the discharge from the Silver Dyke Adit (07-135). Additionally,
acute and chronic aquatic life criteria for cadmium, copper, lead, and zinc were exceeded
in Squaw Creek both upstream and downstream from the site.

Potential safety hazards observed at the site included a collapsing loadout structure and
an unstable slope located above a caved adit.
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Emma PA#07-144
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 06/06/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As - Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb 2n CYANIDE
ID (mg/Ke) (mg/Kg {mg/Kg) mg/Ke) (g/Kg) (mg/Kg) (/K@) (mg/Kp) (ng/Kg) (mg/Kg) (g/Kg) (mg/Kp (mg/Kp) (mg/Kg) (ma/Kg)
07-144-SE1 535 J 360 6786 260JX 263 J 193 J 35104 36000 003 U 3070 J 95 2240 JX 89 J €390 NR
07-144-SE2 123J 295 101 207 JX 201 J 148 J 1050 J 28400 004 U 2750 J 86 2910 JX 764 4350 NR
07-144-WR1 162 J 359 423 522 JX 2444 1144 1210 J 47800 0.04 2430 J 146 8460 JX 202 J 14200 NR
‘BACKGROUND 05 96 878 132JX 9054 272J 1084 21100 0.04 708 J 103 524JX 47 W 135 NR
U - Not Detected; J - Estimatad Quaatity, X - Dutlisr for Accuracy or Precision; NR - Not Requeatsd
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL, ACIDBASE SULPATE  PYRITIC ORGANIC SULFUR ACID BASE
PIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % V1000t /1000t /1000t % % % /1000t Y1000
07-144-WR1 4.04 126 13 -115 <0.01 239 208 747 -83.3
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD ) CALC,
ID Ag As  Bs ca Co Cr Cu Fe Hg Mn Ni Pb sb 2n (mg CaCOIL)
7-144-SW1 D.73 11U 2086 397 96.1 4.7 UX 4370 4220 011U 49900 145 618 112 4 59800 584
7-144-SW2 0.92 11U 219 447 105 8.6 JX 4980 5180 01t U 58000 170 703 1314 87800 655
U~ Nol Detected; J - Batimated Quantity; X - Outiar for Accuracy or Pracisica; NR. - Not Raqeestsd
Wet Chemistry
Results in mg/ LEGEND
TOTAL « Squew Crask; 80 below lowest dump. ’ SW1 + Same a0 mmpls 01-{44-8B1.
FIELD DISSOLVED SE2 . Squuw Ceak; 40; abave machinery, below toad. SW2. Sama & mnphs 07.144- 852
1D. SOLIDS CHLORIDE SULFATE NOWNO2-N CYANIDE WRI . Composite of subiemples WRIB and WR2.
« From e Rippis Mine (07-163-881).
07-144-SW1 1180 <5 737 0.23 NR
07-144-SW2 1320 <5 859 0.22 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:_Rebellion (Upper & Lower) = County:_Cascade

Legal Description: T_14N R _8E Section(s)._SW 1/4, NW 1/4, Section 27:
Mining District:_Neihart NW 1/4. NW 1/4, Section 27

Latitude:_N 46° 56' 53"; N 46° 57' Q0Q" Mine Type:_Hardrock/Au, Ag, Pb. Zn
Longitude:_W 110° 42' 13"; W 110° 42' 00" Primary Drainage:_Belt Creek

Land Status:_Private USGS Code:_10030105

Quad:_Neihart Secondary Drainage:_Snow Creek

Inspectors:_Tuesday, Belanger, Clark, West = Date Investigated:_June 9, 1994
Organization:_Pioneer Technical Services. Inc. P.A. # _07-157 & 07-158

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 64,920 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 7.9J to 98.7J mg/kg Mercury: 0.34 to 0.48 mg/kg
Arsenic: 53.9 to 181 mg/kg Lead: 713JX to 3,090JX mg/kg
Barium: 345 to 401 mg/kg Manganese: 7090J mg/kg

Cadmium: 10.1JX to 12.8JX mg/kg Zinc: 536 to 2,950 mg/kg
Copper: 64.0J to 117J mg/kg

Three discharging adits were associated with the site. The MCL for cadmium and the
acute and chronic aquatic life criteria for cadmium, copper, and zinc were exceeded in all
three adit discharges. The EPA action level for lead, as well as the acute and chronic
aquatic life criteria for lead, were exceeded in the two adit discharges associated with the
upper portion of the Rebellion Mine.

The three adit discharges eventually merged to form the headwaters of a tributary to Snow
Creek. A surface water sample was collected from this tributary downstream from the site.
The MCL and the acute and chronic aquatic life criteria for cadmium were exceeded in the
sample. Additionally, the acute and chronic aquatic life criteria for copper and zinc and
the chronic aquatic life criteria for lead were exceeded in the sample.

Potential safety hazards observed the site included several collapsing structures (two
loadout structures and two collapsing sheds).
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Rebelllon (Upper & Lower) PA# 07-157 & 07-158

AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 06/08/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ra cd Co Cr Cu Fe Hg Mn Ni ] Sb 2n CYANIDE
ID (ng/Kg) (mz/KD (mg/Kg (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Ka) (mg/Kg)
07-157-WR1 679 J 181 401 10.1 JX 637 J 4.88 J 640 J 22900 0.48 7090 J 78 2380 JX 9.4 2040 NR
07-157-WR2 98.7 J 155 345 128 )X 518 589 J 17 J 36300 0.34 1820 J4 S$5 3090 JX 114 2950 NR
7-158-WR1 79J 539 295 371 X 108 J 892 J 714 J 24000 0.42 1980 J 151 713 JX 4.7 Ul 536 NR
KGROUND 05 96 87.6 1.32 JX 9.05 J 272 J 108 J 21100 0.04 708 J 10.3 524 JX 47 UJ 135 NR
U~ Not Datactad; J - Etimated Quniity; X - Outlier for Accuracy or Precision; NA - Not Requested
Acid/Base Accounting
TOTAL SULFUR - PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE  SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT,
D % V1000t 1000t /1000t % % % /1000t /1000t
07-157-WR1 120 375 38.0 148 0.28 0.58 0.35 184 205
07-157-WR2 0.49 153 324 -12 0.34 0.02 013 0.62 262
07-158-WR1 0.52 16.2 3N -13 026 0.08 0.18 2.50 1.21
: WATER MATRIX ANALYSES
Metals in Water
Resutts in ug/L HARDNESS
FIELD CALC.
D Ag As Ba cd Co o Cu Fe Hg Mn Ni Pb sb Zn (mg CaCOVL)
7-157-AD1 442 154 151 68.5 18.4 7.1 X 263 6880 011U 10200 455 221 284 U 10200 113
07-157-AD2 423 125 150 .68.1 16.7 85 JX 263 5680 o11u 10300 408 235 204 U 10400 115
07-158-AD1 112 11 122 229 1.7 4.7 UX 456 1780 011 u 8140 298 535 204 U 4730 124
07-158-SW1 1.13 11U 125 420 87U 4.7 UX 872 250 011U 7960 389 191 294 U 7450 16
U - Not Debected; J - Extimmied Quartity, X - Outliar for Accuracy or Precizion; NR « Not Raquesied
Wet Chemistry -
Results in mg/l LEGEND
TOTAL 67-157.WR1 - Camposite of mibssmpies WRI hrrgh WE3, $7.157-ADI - Adit dischurge st bamm of WRA, viear WRS.
FIELD DISSOLVED 07-157-WR2 « Composite of whammpies WR4A theoughs 4C md 3. 07.45T-AD2 - Adik discharge & bass of WRA below old foadoct
LD. SOLIDS CHLORIDE SULFATE NO3/NO2-N CYANIDE 07158 WRI Lamposits of subssmples WRIA throogh 1D. 07.138-AD! - Adit dischurgs fom e cvved adil bafiind boddings of Laney
. BACKGROUND - Fooam s Rigpie Mine (17-163-831). 07.158-SW1 - Dewnsmes Sree Lower Rebellisn mins in aceumad b,
07.157-AD1 284 <5 166 <0.05 NR of Sngw Casskt.
07-157-AD2 271 <5 168 0.25 NR
07-158-AD1 233 <5 141 <0.05 NR
07-158-SW1 243 <5 142 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY |

Mine/Site Name:_Ripple Mines
Legal Description: T_14N_ R _8E
Mining District:_Neihart
Latitude:_N 46° 56' 43"
Longitude:_W 110° 41' 52"

Land Status:_Private

County._Cascade

Section(s):_NE 1/4, SW 1/4, Section 27
Mine Type:_Hardrock/Ag. Au, Pb. Zn
Primary Drainage:_Belt Creek

USGS Code:_10030105

Secondary Drainage:_Snow Creek

Quad:_Neihart Date Investigated:_June 7, 1994
Inspectors:_Tuesday, Belanger, Clark, West P.A.# _07-163
Organization:_Pioneer Technical Services, Inc.

. No mill tailings were observed at the site.

. The volume of waste rock observed at the site was estimated to be 6,100 cubic yards.

The following elements were elevated to at least three times the background

concentrations:

Silver: 77J to 105J mg/kg
Arsenic: 391 to 687 mg/kg
Barium: 459 mg/kg
Cadmium: 8.47 JX mg/kg

Copper: 89.3J to 184J mg/kg
Mercury: 0.83 to 1.12 mg/kg
Lead: 6,270JX to 6,920JX mg/kg
Zinc: 515 to 1,670 mg/kg

. There were four discharging adits observed at the site during the investigation; however,
none of the flows reached a flowing surface water source. The MCLs for arsenic and
cadmium were exceeded in the Adit #1A discharge; and the MCL for cadmium was
exceeded in the Adit #3 discharge. The acute and chronic aquatic life criteria for zinc
were exceeded in all four discharges; and the acute and chronic aquatic life criteria for
cadmium and copper were exceeded in all discharges except Adit #2. Additionally, the
chronic aquatic life criteria for lead was exceeded in all of the discharges.

. The surface water sample collected below the site exceeded the MCL for cadmium. The

acute and chronic aquatic life criteria were exceeded for cadmium, copper, lead, and zinc,
as well as the chronic aquatic life criteria for iron.

Potential safety hazards observed at the site included three open adits, a collapsing
loadout structure, and a collapsing cabin.
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Rippte Mines PA# 07-163

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 06/07/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co O Cu Fe Hg Mn Ni Pb Sh 2n CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (og/Kg) (rg/Kg) (mg/Kg) (wg/Kg) (mg/Kg) (mg/Kg) (ng/Kg) (mg/Kg)
07-163-WR1 105 J 687 156 8.47 JX 18 W 1.31 893 J 34400 112 386 J 55 6920 JX 1354 1670 NR
7-183-WR3 770 391 459 2.83 X 14 W 1.1 184 ) 25300 083 163 J 132 U 6270 JX 49 W 515 NR
BACKGROUND 05 96 . 8718 132 X 905 272 J 108 J 21100 0.04 708 J 103 524 JX 4.7 U 135 NR
U~ Nt Dotwrtod: J - Batimatsd Quaatity, X - Otliar for Accoracy or Bracisios; NI - Not Requused
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULPATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % V1000t 1000t /1000t % % % /1000t V1000t
07-163-WR1 1.09 341 0.37 34 0.62 0.09 0.38 2.81 -2.44
07-163-WR3 1.28 40.0 -1.14 -41 117 0.02 0.09 0.62 -1.77
WATER MATRIX ANALYSES
Metals in Water
Results in ug/t HARDNESS
FIELD CALC.
D Ag As Ba ca Co (o Cu Fe Hg Mn Ni Pb Sb 2n (mg CaCOL)
07-163-AD1A 0.15 115 226 306 9.8 4.7 UX 175 15500 011 U 5500 173 54 284 U §530 479
07-163-AD1B 1.00 19 75 31 87U 4.7 UX 369 765 011U 431 80U 420 294 U 505 3186
07-183-AD2 0.27 31 103 26 U 87U 113 JX 48 U 653 011U 299 80U 40 204 U 554 218
107-163-AD3 0.89 1.1 313 80 87U 4.7 UX 735 665 011U 1030 80U 50.1 224 U 882 236
07-163-SW1 0.35 248 152 143 87U 4.7 UX 103 3530 011U 3180 80U 334 284 U 3220 399
U« Not Detacied; J - Estimaled Quantity; X - Owtlier for Accaracy or Precision; NR - Not Requested
Wet Chemistry
Resuits In mg/ LEGEND
TOTAL WR1 . Composias of wibesmp e WRIA therugh [D. ADIA - Dichargs from adit asocigied with WRIA.
FIELD DISSOLVED WR3 - Composits of sobsempies WRIA ad 3B, ADIB - Dixcharge from st ssocisfed with WRIB.
LD, SOLIDS CHLORIDE SULFATE NOWNO2ZN CYAN!DE BACKAROUND - From the Ripple Mine (097-163-881). AD2 - Dixchucge fmes adit amsocisind with WR2.

AD3 - Dichaps fom adit amocisied with WRS.
07-163-AD1A 138 <5 86 0.11 NR EW1 - At confioence af Adis #LA and 1B discharge
p7-183-AD1B 78 <5 22 0.18 NR ’ on dxap WRIA.
07-163-AD2 52 <5 60 0.14 NR
07-163-AD3 55 <5 22 026 NR
07-163-SW1 132 <5 61 0.18 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY

Mine/Site Name:_Lexington No, 4 County:_Cascade

Legal Description: T _14N_ R _8E Section(s)._SW 1/4, NE 1/4, Section 28

Mining District:_Neihart Mine Type:_Hardrock/Ag. Pb. Au

Latitude:_N 46° §6' 50" Primary Drainage:_Belt Creek

Longitude:_W 110° 42' 35" USGS Code:_10030105

Land Status:_Private Secondary Drainage:_Snow Creek

Quad:_Neihart Date Investigated:_June 9, 1994

Inspectors:_Tuesday, Belanger, Clark, West =~ P.A.#_07-167

Organization:_Pioneer Technical Services. Inc.

. No mill tailings were observed at the site.

. The volume of waste rock observed at the site was estimated to be 6,600 cubic yards.
The following elements were elevated to at least three times the background -
concentrations:

Silver: 18.9J mg/kg Mercury: 0.19 mg/kg
Arsenic: 316 mg/kg Lead: 2,410 mg/kg
Cadmium: 10.8JX mg/kg Zinc: 2,850 mg/kg
Copper: 46.8J mg/kg
. One discharging adit was observed at the site during the investigation; however, the adit

did not reach a surface water source. The MCL for cadmium and the acute and chronic
aquatic life criteria for cadmium, copper, lead, and zinc were exceeded in the adit
discharge.

. Potential safety hazards observed at the site included a collapsing shed and several
unstable, steep slopes associated with the waste rock dumps and caved adit.
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Lexington No. 4 PA# 07-167

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 06/08/34

SOLID MATRIX ANALYSES
Metals in soils
Results per dry welight basis
FIELD Ag As Ba cd Co Cr Cu Pe Hg Mn Ni Pb sb 2n CYANIDE
D (ng/Kg) (mg/Kg) (mg/Kg) (mg/Kp) (ma/Kg) (mg/Kg) {mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
7-167-WR1 189 J 316 373 108 JX 535 731 468 ) 36400 0.18 1170 J 8.7 2410 X 6.8 2850 NR
KGROUND 05 9.6 876 132J4X 905J 272) 108J 21100 0.04 708 J 103 524JX 47 U0J 135 NR
U - Not Detacied; J - Bstimaied Quaniily; X - Oulller for Accorucy or Precizias; NR - Not Requastad
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
P % Y1000t V1000t 1000t % % % 1000t 1000t
07-167-WR1 1.51 472 8.95 -38 0.86 0.25 0.40 7.81 1.14
WATER MATRIX ANALYSES
Metals in Water
Resufts In ug/L HARDNESS
FIELD CALC.
D Ag As Ba Cd Co Cr Cu Pe Hg Mn Ni Pb sb Zn (mg CaCOVL)
07-167-AD1 033 185 2.1 9.1 87U 4.7 UX 231 2900 011U 1770 80U 96.8 204 U 1840 484
07-187-SW1 012U 11U 5.7 54 87U 47 UX 48U 364 011y 234 80U 45 294 U 1090 3375
- Not Detected; T - Bstimated Quantity X - Catliar r Accuracy ar Proclalos; NR - Not Requested :
Wet Chemistry
Results in mgA - LEGEND
TOTAL (WRI - Conposite of abasaples WR2A, 2B, 2C, and ZD. ADY{ . Lexingten #4 sdit dischacge.
FIELD DISSOLVED - From the Ripple Mina (07-163-881). SW1 - Adil discharge bubrw dump #nd acoes mad.
LD. SOLIDS CHLORIDE  SULFATE NOWNO2-N CYANIDE ‘
107-167-AD1 96 <5 34 0.06 NR
07-167-SW1 73 < 35 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Hutchinson County:_Cascade
Legal Description: T_14N_ R _8E Section(s):_NW 1/4, SW 1/4, Section 22
Mining District:_Neihart Mine Type:_Hardrock/Unknown
Latitude:_N 46° 57' 33" Primary Drainage:_Belt Creek
Longitude:_W 110° 42' 09" USGS Code:_10030105
Land Status:_Private Secondary Drainage:_Snow Creek
Quad:_Neihart Date Investigated:_June 7, 1994
Inspectors:_Tuesday, Belanger, Clark, West PA.#_07-177

Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 130 cubic yards;
however, the waste rock was not sampled due to the small volume involved and the fact
that the dump was fully vegetated and was not located in a drainage.

One discharging adit was observed at the site during the investigation. No MCLs were
exceeded in the adit discharge; however, the acute and chronic aquatic life criteria for
cadmium, copper, and zinc were exceeded. The adit discharge seeped into the ground
before reaching surface water.

Snow Creek flows adjacent to the site on the south side. No surface water or sediment
samples were collected from Snow Creek since the waste rock was not located in the
drainage and there was not direct runoff route to surface water.

No hazardous mine openings or structures were observed at the site.
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Hutchinson PA# 07-177
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 06/07/94
WATER MATRIX ANALYSES
Maetals in Water
Results in ug/i. HARDNESS
FIELD CALC.
ID. Ag As Ba cd Co cr Cu Fe Hg Mn Ni Pb sb Zn (mg CeCOVLY
07-177-AD1 012U 11U 65 50 87U 47 UX 302 744 011U 139 80U 13 294 U 108 384
U - Net Dstacied; J - Bstinated Quantity; X - Ouilier for Accaracy or Precizion; N - Not Requestad
Wet Chemistry
Results In mgA LEGEND
TOTAL AD{ - Dischacgn from odil #1.
FIELD DISSOLVED
1D. SOLIDS CHLORIDE  SULPATE NO3NO2-N  CYANIDE
07-177-AD1 103 <5 48

0.13 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Snow Creek Millsite County._Cascade
Legal Description: T_14N R _8E Section(s)._SE 1/4, NW 1/4, SW 1/4. Section 21
Mining District:_Neihart Mine Type:_Cvanide Mill/Ay, Ag
Latitude:_N 46° 57' 30" Primary Drainage:_Belt Creek
Longitude:_W 110° 43' 10" USGS Code:_10030105
Land Status:_Public Secondary Drainage:__Snow Creek/Carpenter
Quad:_Neijhart Creek
Inspectors:_Tuesday. Bisch. West Date Investigated:_July 11, 1994
Organization:_Pioneer Technical Services. Inc. P.A. # _07-505

The volume of mill tailings observed at the site was estimated to be 183 cubic yards;
approximately 25 percent of the tailings were contained in a wooden vat. The following
elements were elevated to at least three times the background concentrations:

Silver: 78.6JX mg/kg Lead: 962 mg/kg
Copper: 61.7 mg/kg Antimony: 55.7J mg/kg
Mercury: 0.24J mg/kg Zinc: 775 mg/kg

No waste rock dumps were observed at the site.

Snow Creek flows adjacent to the site on the southwest side. No MCLs were exceeded in
Snow Creek; however, acute and chronic aquatic life criteria for zinc were exceeded in
both the upstream and downstream samples. Additionally, the acute and chronic aquatic
life criteria for cadmium were exceeded in the downstream sample.

Potential safety hazards observed at the site included several collapsing wooden
structures (cabins and mill building) and abundant wood and metal debris.
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Snow Creek Miill PA# 07-505
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/t1/84

SOLID MATRIX ANALYSES
Metals In soils
Resuits per dry weight basis
FIELD Ag As Ba cd Co G Cu Fe Hg Mn Ni Pb Sb In CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) (gKp) (ng/Kg) mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (ma/Kg) (mg/Kg) (@mg/Kg) (mg/Kg) (mg/Kg) (@K
07-505-SE1 06 UX 218 J 187 85 115 10.6 355 15900 0.03 UJ 2700 208 142 65w 1850 NR
07-505-SE2 20 JX 130J 768 66 114 9.8 316 13600 0.03 W 2090 183 136 6.4 UJ 1540 NR
07-505-TP1 786 JX 2598 J 72 13 i5U 26 61.7 5200 024 4 90.7 1.8 962 557 J 775 3.552
MKGROUND 05 9.6 . 876 132 XX 9.05J 272 108 J 21100 0.04 708 J 103 524 J4X 47 U0J 135 NR
U~ Not Detactadt § - Estimaed Quackity; X - Outlior far Accaracy or Presision; NR - Not Recquested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR . ACID BASE POTENT.
ID % /1000t V1000t /1000t % % % 1000t Y1000t
07-505-TP1 0.21 6.56 147 5.1 0.04 <0.01 0.17 0.00 147
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
iD Ag As Ba cd Co Cr Ca Fe Bg Mn Ni Pb sb 2n (mg CaCOYVL)
07-505-SW1 012U 19 13.6 47 87U 47U 46 U 999 008 U 232 80U 16 294 U 882 64.1
07-505-SW2 012 U 22 149 26U 87U 47 U 4.6.U 71.7 008 U 249 114 13 294 U 203 651
U~ Nol Detacted; 7 - Eatineated Quasiity; X - Outliar for Ascuracy or Pracisios; NR - Not Requantad
Woet Chemistry .
Rasults in mgA LEGEND
TOTAL GBY -« Snowasel below mitisike, SW1 - Sune 2 mmple 07-503 8B,
FIELD DISSOLVED S2 - Snow comk sbove miliee. SW2. Sume a0 maph 07505482,
ID. SOLIDS CHLORIDE SULFATE NOINO2-N CYANIDE 1 . Compeails of mbsmphes TP1A, 1B, 2A, md 28.
- Prom the Rippls Mine 97.163.881).
7-505-SW1 104 <5 45 0.07 NR
07-505-SW2 83 <3 45 0.06 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Gilt Edge Tailings County:_Fergus
Legal Description: T _16N_ R _20E Section(s):_SW 1/4. SW 1/4, §§Q|Qn 7. SE 1/4,
Mining District:_Warm Springs SE 1/4. Section 20 A
Latitude:_N 47° 07' 53" Mine Type:_Millsite/Au, Ag, Pb, Cu
Longitude:_W 109° 12' 29" . Primary Drainage:_Chippewa Creek
Land Status:_Private/Public USGS Code:_10040204
Quad:_Judith Peak Secondary Drainage:_____Ox Frame Guich/
Inspectors:_Tuesday. Bisch, West Chippewa Creek
Organization:_Pioneer Technical Services, Inc, Date Investigated:_July 14, 1994

P.A. # _14-008

. The volume of tailings observed at the site was estimated to be 69,860 cubic yards. This

volume includes a previously reclaimed tailings pond (located near the headwaters of
Chippewa Creek at the Gilt Edge Mine), as well as an uncontained tailings pile located
near the small community of Gilt Edge (approximately 1.5 miles downstream from the Gilt
Edge Mine). The following elements were elevated to at least three times the background
concentrations:

Arsenic: 928J mg/kg

Antimony: 21.0J to 128J mg/kg

Mercury: 2.23J mg/kg to 4.50J mg/kg

. A domestic well was sampled in the town of Gilt Edge downgradient of TP-2. No MCLs
were exceeded in this groundwater sample.

. The headwaters of Chippewa Creek are located at the Gilt Edge Mine, and the creek
flows adjacent to the large, uncontained tailings pile located downstream. Observed
releases to Chippewa Creek (sediment) were documented for arsenic and mercury.

. No MCLs were exceeded in Chippewa Creek; however, the chronic aquatic life- criteria for
mercury was exceeded in the downstream sample. This exceedence was directly
attributable to the site.

. Two, potentially hazardous, mine openings (adits) were observed in the mine area.

Additional safety hazards at the site included two elevated, large metal vats and a wooden
loadout structure located near the lower tailings pile.
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Glit Edge Tallings PA# 14-008
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/14/94

SOLID MATRIX ANALYSES
Metals in solls
Resuits per dry weight basis
FIELD AR As Ba cd Co Cr Cu Fe Hg Mn N Pb sb In CYANIDE
D (mg/Kg) (mgKg) (mg/Kp) (mg/Xg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mgfKg) (mg/Kg) (mg/Kg) (mg/Kg) (mgX®)  (mgKg (mg/Kg)
14-008-SE1 1.7 X 75 103 os v 39 52 68 7530 0.02 Wy 619 89 232 S4U) 706 NR
14-008-SE2 24 )X 147 J 221 07U 9.0 89 169 15200 158 J 340 227 255 7.7U) 169 NR
14-008-SE3 1.8 JX 183 4 247 08 U 49 6.1 9.7 8900 159 J 309 9.0 112U 3R4J 948 NR
14-008-TP1 1.0 JX 3894 . 35 05U 39 37 118 10200 223 ) 293 105 Bi1uU 2104 96.1 0.628
14-008-TP2 0.5 UX 928 J 257 04U 139 11.9 148 15400 450 J 309 110 205U 128 J 148 9.899
IBACKGROUND 0.5 UX 131J 124 oS5 U 70 134 145 17600 0.08 J 467 182 193 53W 656 NR
U - Not Detactad; J - Estisated Quantity; X - Outliar far Accarecy or Precision; NE. - Not Requestad
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR .
TOTAL SULFUR NEUTRAL. ACID BASE  SULFATE PYRITIC QORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % ¥10001 /1000t V1000t % % % #1000t /1000t
14-008-TP1 0.05 156 439 438 <0.01 0.03 0.08 0.94 438
14-008-TP2 0.27 8.43 253 245 0.24 <0.01 -0.03 0.00 253
WATER MATRIX ANALYSES
Metals in Water
Results in ugl. . HARDNESS
FIELD . CALC.
D AZ As Ba cd Co cr Cu Fe Hg Mn Ni ) sb Zn (mg CaCOML)
14-008-GW1 012U 20 338 26U 87U 47 U 46 U 788 008 U 163 8o U 23 294 U 45U 47
14-008-SW2 012U 98.9 141 26 U 87U 5.1 46 U 383 0.08 U 194 80U 25 204 U 102 385
14-008-SW3 012 U 815 127 26 U 87U 47 U 48 U 189 0.10 3286 80U 18 204 U 45U 419
U - Not Detected; J - Estimeted Quastity, X - Outlier for Acowacy oe Precision; NR - Not Raguagied
Wat Chemistry
Resutts in mg/ LEGEND
Total ’ SEI - Upstmass 400" sbave TP1. W1 - Residetial wel] 1,608' downgradiot fam sin.
FIELD DISSOLVED 952 . Dewnstooan of TP), op fem TP2 in Chippews Coedlc. SWZ - Beme o mumple 1 4-008-952.
LD. SOLIDS CHLORIDE SULFATE NOVNO2-N CYANIDE SH3 . Dorwostress of TP? ia Chippews Croeks. SW3 - Same @ mmph 14008883,
TP1 - Comsponie af submmples TP{A and 1B,
14-008-GW1 NR NR NR <0.05 <0.005 T TP2 - Componis of advmmples TP2A Cxough 218
14-008-SW2 423 <5 53 0.09 NR BACKGROUND - Prom the Frester kofn Mins (14-690-891).
14-008-SW3 449 <5 89 023 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Western Mine and Millsite County:_Fergus
Legal Description: T _16N_ R _19E Section(s):.__NE 1/4, NW _1/4, Section 11: NW
Mining District:_Warm Springs 1/4, NW 1/4. Section 11
Latitude:_N 47° 10' 11" N 47° 1Q' 07" Mine Type:_Hardrock: Millsite/Au
Longitude:_W 109° 17’ 15": W 109° 16' 37" Primary Drainage:_Warm Springs Creek
Land Status:_Private USGS Code:_10040103
Quad:_New Year Secondary Drainage:__Devils Canyon/Muskrat
Inspectors._Tuesday, Bisch, West Creek

Organization:_Pioneer Technical Services, Inc. Date Investigated:_July 13, 1994

P.A. #_14-023 and 14-030

Although evidence of two separate mill structures were observed at the site, no mill
tailings were found.

The volume of waste rock observed at the site was estimated to be 1,030 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 3.6JX to 124JX mg/kg

Antimony: 67.4J to 78.2J mg/kg

Mercury: 1.16J to 2.12J mg/kg

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

An unnamed intermittent tributary to Devil's Canyon (dry during investigation) is located
within approximately 20 feet of waste sources at the site; however, no sediment samples
were collected from the tributary due to the very stable condition of the drainage
(extremely heavy vegetative cover), the general lack of sediment, and the lack of a
defined channel.

Potential safety hazards observed at the site included four open adits and a large,
unstable loadout structure.
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Western Mine & Milisite PA# 14-023 & 14-030

AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 07/13/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basls !
FIELD Ag As Ba (] Co cr Cu Pe Hg Mn Ni Pb sb Zn CYANIDE
D (mg/Kg) (mg/Xg) (mg/Kg) (mg/Kg) (@g/Xg) (mgKg) (mg/Kp) @e/Rg) (me/Kg) (mg/Kg) (mg/Kg) (@g/Kg) (mg/Kg) (ma/Kg) (mg/Kg)
14-023-WR1 107 JX 441 J 180 o5U 18U 73 183 3270 2129 175 5.2 367U 86744 754 NR
14-023-WR2 36 JX 130 J 113 os u 17 123 188 9340 1.76 J 224 185 4038 58 488 NR
14-023-WR3 124 JX 148 J 82,1 o5 U 86 208 298 16400 116 J 219 268 174 782 J 48.4 NR
#EIACKGROUND 05 UX 131 J ’ 124 05U 70 134 145 17600 0.08 J 467 18.2 19.3 s3W 65.6 NR
U-Not Dotected; T - Bstimaadt Quaaiity, X - Outlier for Accuracy or Precision; NR - Not Requastsd
Acid/Base Accounting LEGEND
TOTAL SULFUR PYRITIC SULFUR WRI - Compasie of mbssphs WR1, 2, 3, ind 4.
TOTAL SULFUR NEUTRAL. ACID BASE SULPATE PYRITIC ORGANIC SULFUR ACID BASE WH2 - Compasie of nbaunpie WRIA and 3B.
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASR POTENT. WRI . Composite of abasmpls WR7A wd 15,
D % /1000t V1000t /1000t % % % v1000t /1000t BACKGROUND - From the Paster John Mins (14-090-881).
14-023-WR1 <0.01 0.00 172 772 <0.01 0.04 0.05 125 771 '
14-023-WR2 0.03 0.94 541 540 <0.01 0.04 0.01 125 540
14-023-WR3 0.02 0.62 406 405 <0.01 0.02 0.01 0.62 405




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Prester John County:_Fergus
Legal Description: T_16N_ R _20E Section(s):_S 1/2. SW 1/4, Section 30
Mining District:_Warm Springs Mine Type:_Hardrock/Au
Latitude:_N 47° Q7' 4.6 Primary Drainage:_Chippewa Creek
Longitude:_W 109° 14' 30.5 USGS Code:_10040204
Land Status:_Private/Public Secondary Drainage:_South Fork of Chippewa
Quad:_Judith Peak/Horsethief Coulee West ~ Creek
Inspectors:_Tuesday. Bisch. West Date Investigated:_July 15, 1994
Organization:_Pioneer Technical Services, Inc. P.A. # _14-090

The volume of mill tailings observed at the site was estimated to be 20,835 cubic yards.
The following elements were elevated to at least three times background concentrations:
Arsenic: 1,430J mg/kg Antimony: 45.0J mg/kg

Barium: 598 mg/kg Zinc: 199 mg/kg

Mercury: 3.26J mg/kg

The volume of waste rock observed at the site was estimated to be 3,870 cubic yards.
The following elements were elevated to at least three times background concentrations:
Arsenic: 781 mg/kg

Mercury: 0.98J mg/kg

Barium: 481 mg/kg

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

The entire volume of tailings associated with the site are situated directly in an
intermittent, unnamed tributary to the south fork of Chippewa Creek (dry during
investigation). The tailings extend for more than 1/2-mile downstream along the drainage.
Observed releases to the tributary (sediment) were documented for arsenic, mercury,
barium, and antimony. : ‘

Potential safety hazards observed at the site included two open adits (previously gated,
but subsequently broken into), a fenced shaft, and a relatively large, open pit.
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AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY

Prester John PA# 14-090

INVESTIGATION DATE: 07/16/84

0.0t 0.01 0.1

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
FIELD Ag As Ba cd Co or Cu Fe Hg Mn Ni P sb Zn CYANDE
D (wg/Kg) (mgKg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp) mg’Ke)  (mg/Kp) e/Kg)
14-090-SE1 0.6 UX 174 J 158 osu 9.1 128 224 19800 016 4 849 275 232 63 UJ 685 NR
14-090-SE2 05 UX 814 J 478 o5 u 27 88 211 6260 283 J 171 79 386U 2064 114 NR
14-090-TP1 1.0 X 1430 J 598 04 U 5.0 149 104 10600 326J 147 120 308U 4500 198 0.734
14-090-WR1 0.4 UX 781J . 481 04U 3.1 54 145 8540 098 J 141 85 252 U 594 99.1 NR
BACKGROUND 0.5 UX 1312 124 05U 70 134 145 17600 0.08 J 467 18.2 19.3 53U 658 NR
U - Not Datected; J + Estimatad Quantity; X - Ostlier for Accaracy or Precisios; N - Nol Requesind
Acid/Base Accounting LEGEND
TOTAL SULFUR ?YRITIC SULFUR SR} . Dry dinags sbove mios snd milt
TOTAL SULFUR NEUTRAL.  ACIDBASE SULPATE  PYRITIC ORGANIC SULFUR ACID BASE SE2 . Dry deainge 700’ balow braachad dam.
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASR POTENT. TP1 - Composite of adraumples TF A eorigh 1D.
D % /1000t V1000t t/1000t % % % /10001 Y1000t WRI - Composic of sibsmpies WRI, 2, 1A, and 3B.
+ Prom the Prrster ol Mine (14-096-531).
14-090-TP1 0.01 0.3 345 345 <0.01 <0.01 - 001 0.00 45
14-080-WR1 <0.01 0.00 362 362 <0.01 362




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Argo County:_Granite
Legal Description: T _10N _ R _16W Section(s): _SW 1/4, NE 1/4, Section 35
Mining District:_Alps Mine Type:_Hardrock/Au, Ag
Latitude:_N 46° 34' 50" Primary Drainage:_Clark Fork River
Longitude:_W 113° 34' 10" USGS Code:_17010201
Land Status:_Private Secondary Drainage:_Harvey Creek
Quad:_Spink Point Date Investigated:_July 6. 1994

Inspectors:_Tuesday. Belanger. West =~ P.A. #_20-081
Organization:_Pioneer Technical Services, Inc.

. The volume of tailings observed at the site was estimated to be 10 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Barium: 2,840 mg/kg
Lead: 460 mg/kg
Mercury: 0.29J mg/kg

. The volume of waste rock observed at the site was estimated to be 1,700 cubic yards.
The following element was elevated to at least three times the background concentrations:

Mercury: 0.33J mg/kg

. One discharging adit was associated with the site. The MCL for antimony and the chronic
aquatic life c_riteria for lead were exceeded in the adit discharge.

. Harvey Creek flows adjacent to the site on the southwest side. No observed releases to
Harvey Creek were documented. The acute and chronic aquatic life criteria for cadmium
were exceeded in the downstream sample, although not attributable to this site.

. Potential safety hazards observed at the site included one open adit.
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Argo PA¥ 20-081

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/0€/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
FIELD Ag As Ba cd Co G Cu Fe Hg Mn Ni P sb Zn CYANIDE
D (mg/K) (mg/Kg) (mg/Kg) (mg/Kg) {mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (my/Kg) (mg/Kg (mg/KQ) (mg/Kg) (mg/Kg)
[20-081-SE1 05U 88 J 345 06 J 86.7 351 2334 24700 0.08 J 2570 443 JX 72U 5.8 UX 54.7 NR
20-081-SE2 06 U 105 J 5568 06 UJ 140 25 168 J 18300 0.06 J 1290 133 JX 82u 6.6 UJX 16.8 NR
[20-081-TP1 13 350 J 2840 05 UJ isu 95 J 136 25800 029J 27.3 15U 460 5.3 UIX 282 NR
20-081-WR1 04U 293 J . 316 04 W 26 124 36J 23100 0334 183 1.8 JX 334 45 UJIX 291 NR
BACKGROUND NR 19 JX 415 o6 U 24 48 56 17300 J 0.067 985 J 8J 124 4U 26 J NR
U « Not Dutactad; J - Sstimated Quaniity; X - Outfier for Accaracy or Precision; NR - Not Raguested
Acld/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASR POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % /1000t 1000t /1000t % % % /1000t /1000t
20-081-TP1 0.23 719 0.71 -7.90 0.16 0.04 003 1.25 -1.96
0-081-WRt 0.24 7.50 -0.59 -8.1 021 0.01 0.02 0.31 -0.80
WATER MATRIX ANALYSES
Metals in Water : .
Results in ug/L HARDNESS
FIELD CALC.
D Ag Ba cd Co or Cn Fe Hg Mn Ni Fb b Zn (mg CaCO3L)
20-081-AD1 012 U 11U 184 26U 87U 47U 46 U 438 0.1t U 108 80U 0.6 34.1 X 105 4X 187
[20-081-SW1 012U 11U 80.2 27 87U 47U 46 U 61.1 011U 183 80U 04U 310X 45UX 123
[20-081-SW2 012 U 11U 90.5 26U 8.7U 47 U 46 U 244 011Uy 44U 8.2 05 50.0 JX 4.5 LX 9.0
20-081-SW3 012U t1 U 805 26 U 87U 47 U 48 U 360 011U 110 80U 08 454 JX 105JX 119
Y - Noi Detected: 1 - Estimated Quantity; X - Outlier for Accurscy er Precisios; NR - Net Requested
Wet Chemistry
Results in mg/ LEGEND
TOTAL $B1 - Downgading of the siis in Harvey Cale. AD! - Dischurge fem adit amocisind with WRI and WR2,
FIELD DISSOLVED « Upgradiact of tha sitn in Harvey Oosek, SW1 - Sama 16 maple 20-08)-SBE,
LD. SOLIDS CHLORIDE  SULPATE NO¥NOZN CYANIDE (- Composte of the mbaumples TP A and (B. EW2 - Seme 20 smphe 20081 5H2.
» Composibe of e subesuples WRIA, (B, 24, and 78. SW1 . Smp 30’ below the tae of wase 2k dunp 41,
20-081-AD1 49 <50 1 " NR + Prom £ Alps Mine (22-065381) (1993 Data).
[20-081-SW1 44 <50 8.0 0.05 NR
20-081-SW2 34 <50 <50 0.07 NR
20-081-SW3 15 <50 7.0 012 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Millers Mine County:_Granite
Legal Description: T_3N__ R_17W Section(s):._NE 1/4, NW 1/4, Section 11
Mining District:_Frog Pond Mine Type:_Hardrock/Au. Ag. Cu.Pb. Zn
Latitude:_N 46° 01' 49" Primary Drainage:_Copper Creek
Longitude:_W 113° 40' 50" USGS Code:_17010202
‘Land Status:_Private Secondary Drainage:_Lutz Creek
Quad:_Whetstone Ridge Date Investigated:_July 7, 1994
Inspectors:_Tuesday. Belanger, West P.A. #_20-176
Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 9,045 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Cadmium: 17.1J to 29.5J mg/kg Lead: 1,980 to 4,020 mg/kg
Copper: 274J to 473J mg/kg Zinc: 2,020 to 2,570 mg/kg
Arsenic: 68.6J to 92.3J mg/kg Mercury: 0.78J to 1.73J mg/kg

A surface water sample was collected downstream from the site after flowing from a bog
area. The MCL for cadmium and the acute and chronic aquatic life criteria for cadmium,
copper, and zinc were exceeded in the sample.

One discharging adit and two filled shafts were observed at the site during the
investigation. No MCLs were exceeded in the adit discharge; however, the acute and
chronic aquatic life criteria for cadmium and zinc and the chronic aquatic life criteria for
iron and lead were exceeded. The MCL for cadmium was exceeded in one of the shafts.

Potential safety hazards observed at the site included three open shafts, a collapsing
headframe, and two collapsing cabins.
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Millers Mine PA# 20-176
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 07/07/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
FIELD Ag s Ba o Ca o o Fe Hg Mn Ni Y S P CYANIDE
D (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mp/Kg) (mg/Kg) (me/Kg) (my/Kg) (mg/Kg) (ng/Kg (mg/Kg) (ma/K) (mg/Kg) (mg/Kg)
20-176-WR1 6.1 8846 ¢ 179 1714 183 61J 473 J 15400 1734 495 46 JX 1980 6.8 JX 2570 NR
20-176-WR2 15.7 923 4 34.1 295 J 15U 19J 274 J 12700 0.78 J 610 14 UJX 4020 5.2 UJX 2020 NR
iBACKGROUND NR 14 267 1.7 110 8.7 7.8 12800 0.08 JX 250 8.0 15 sow 62 NR
h U - Not Detactad, ¥ - Estimsted Quactity; X - Oullher for Accurecy or Pracisiong MR - Not Reqastad :
Acid/Base Accotnting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE SULFATE PYRITIC ORBANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % 1000t /1000t v1000t % % % /1000t /1000t
20-176-WR1 0.66 218 1.85 -19 0.55 0.02 0.09 0.62 123
20-176-WR2 0.31 9.68 -1.60 ~11 0.23 0.02 0.06 0.62 -2.23
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
1D Ag As Ba cd Co Cr Cu Fe Hg Ma Ni Pb Sb Zan  (mgCaCOIL)
[20-176-AD1 012 U 5.7 26.1 46 87U 47U 46 U 1230 011 U 578 80U 160 J 294 UX 183 JX 56.1
20-176-GW1 012 U 1.7V 163 289 87U 47U 173 605 011U 117 8o u 29.7 294 U 1060 405
20-176-GW2 012U 170 24.8 28 87U 47U 46 U 336 011U 136 88 13U 294U 214 217
20-176-SW1 012 U 11U 221 74 87U 47 U 1774 978 611U 128 80Uy 04U 2904 UX 471 JX 21.7
U - Not Detected; J - Rslimated Quanity; X - Oulller for Accurscy of Pracision NR - Not Raqeatted
Wet Chemistry
Results in mg/ LEGEND
TOTAL WRI - Composlie of subdemples WR1A tirough 1K AD - Discharge from coli o gomd
FIELD DISSOLVED W2 - Compusiie of whsarnpies WRZA sad 28 GW1 - Upper satt t WRI.
1.D. SOLIDS CHLORIDE SULFATE NOINO2-N CYANIDE BACKGROUND - From e Montina Prince Mus (41-004-331) (1953 Dals) GW2 - Lowar shef i bog (fooied).
SW1 - Below bog ahare calvert e wndey sl
20-176-AD1 75 <50 50 0.10 NR
20-176-GW1 70 <50 12 0.07 NR
20-176-GW2 15 <5.0 5.0 0.05 NR
[20-176-SW1 44 <5.0 7.0 <0,05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Free Coin/Red Cloud County:_Granite_
Legal Description: T_12N R _14W Section(s):_SW 1/4, SE 1/4, Section3
Mining District:_Garnet Mine Type:_Hardrock, Milisite/Au
Latitude:_N 46° 49' 12" Primary Drainage:_Bear Creek_
Longitude:_ W 113° 20' 44" USGS Code:_17010201
Land Status:_Private Secondary Drainage:_First Chance Gulch
Quad:_Elevation Mountain Date Investigated:_June 29, 1994
Inspectors:_Bisch, Flammang. Clark, West P.A. #_20-134
Organization:_Pioneer Technical Services, Inc.

The overall volume of mill tailings associated with the site could not be determined during
the investigation. Tailings were observed in several scattered and very small (shallow)
pockets near the mill building during the investigation. Additional tailings may be
deposited at depth beneath the large waste rock dumps at the site; however, attempts to
bore through the waste rock were unsuccessful. '

The volume of waste rock observed at the site was estimated to be 22,325 cubic yards.
The following elements were elevated to at least three times the background

_ concentrations:

Silver: 4.8JX mg/kg Mercury: 2.08 to 2.44 mg/kg

Arsenic: 37.4J mg/kg Lead: 137 to 171 mg/kg

Copper: 61.4J to 104J mg/kg

One discharging adit, which flowed directly into First Chance Gulch, was observed at the
site. The MCL for antimony, as well as the chronic aquatic life criteria for lead, were
exceeded in the adit discharge.

First Chance Guich flows into a constructed, lined pond located near the center of the
site. The pond appeared to be part of a diversion structure which directs the flow
underground (directly beneath the site). The stream re-emerges downstream from the
lowermost workings at the site. No observed releases were documented, and no MCLs or
acute or chronic aquatic life criteria were exceeded in the stream.

Hazardous mine openings observed at the site included four open adits and an open pit
with a 30-foot highwall. Additionally, the mill building was in a state of collapse.
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Free Coin/Red Cloud PAM 20-134
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - BISCH
INVESTIGATION DATE: 06/28/94

SOLID MATRIX ANALYSES
Maetals in solls '
Results per dry weight basis
FIELD AR As Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb n CYANIDE
ID (mg/Kg) . (mgKp (mg/Kg) (mg/Kg) (mg/Kg) @g/Kg) (mpfKg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp gy  (mgKe (mgKg)
[20-134-SE1 06 JX 72J 662 07 70 146 J 414 J 17500 1.03 500 J 9.0 JX 482 61U 4414 NR
20-134-SE2 1.0 UJX 91U 254 08 UJ 1054 3284 5434 29500 0.51 7124 168 JX 409 102U 134J NR
20-134-SE3 13 UX 120UJ 378 35J 197 4 1394 1150 J 31000 159 20800 J 70.2 JX 489 133U 161J NR
20-134-WR1 43 JX 83J . 164 06 J 91 4d 1014 6144 23600 244 565 J 6.7 JX 17 s2U 381J NR
20-134-WRS 33 WX 374 J 400 05 UJ 58J 136 J 104 J 37500 2,08 22y 10.8 JX 137 139 3774 NR
IBACKGROUND 13 JX 784 209 04 W 82J 1214 1094 15300 0.06 797 J 9.4 JX 60U 50 402J NR
" O-YotDacied; J - Estimated Quantity; X - Cutfiar for Acouracy er Precisiex; MR » Not Requasted
Acid/Base Accounting
TOTAL SULFUR . PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % V1000t £/1000¢ v1000¢t % % % /1000t #1000t
[20-134-WR1 0.42 131 20.7 7.61 0.02 0.21 0.19 6.56 142
[20-134-WRS 017 531 229 -3 0.04 0.01 0.12 0.31 197
WATER MATRIX ANALYSES
Matals in Water :
Results in ugi ' ’ HARDNESS
FIELD CALC.
D Ag As Ba cd Co cr Cu Fe Hg Mn N Pb sh Zn (mg CaCOVL)
20-134-GW1 012U 2.3 JX 254 26 U 87U 47U 46U '6040 011UV 1320 80V 16 204U 45 U 320
20-134-SW1 012 U 20 JX 436 26 U 87U 47U 56 743 [LAENT) 94 80U 15 284U 45 U 195
[20-134-SW2 012U 1.3 UX 50.6 26U 87U 47 U 468 U 480 011U 291 380U 13 204 U 74 185
20-134-SW3 012 U 1.5 JX 302 26U 87U 47U 103 212 011U 91.2 8o Vv 13 294 U 8.1 167
U+ Not Detoctad, 3 - Eatiamind Quentity; X - Outliar- for Accermcy o Pracisisg NR - Not Racuosted
Wet Chemistry
Resuits in mg/ LEGEND
TOTAL SE1 - Downsioesm 30° of kst smtting pond in Fist Chance Gukh. AW - Dischags swcisind with Adt #1: dischurgs Sows 25* sver dump
FIELD DISSOLVED - Upsicam i First Chance Gulch. motmial ad dicharges into Firsk Chance Guka.
1D SOLIDS CHLORIDE SULFATE NOINO2-N CYANIDE SE3 - Bide diart of WRS in d b SW1 . Sume s mmpls 20-1343B).
[WR1 « Camprtite of nbasmplns WRIA, 1B, 24, and 78 SW2. Sume as samphe 20-14-8E2.
[20-134-GW1 401 <50 184 0.07 NR WES . Gab sumple of subsmpls WES. SWA . Game as mmph 20134583
[20-134-SW1 233 <50 67 0.12 NR - Prass ta Pase Coin/ Hand Clarad Minw (20-134-881).
134-SW2 191 <50 41 <0.05 NR

[20-134-5SW3 241 <5.0 143 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Little Gem County:_Granite
Legal Description: T_ZN__ R _13W Section(s): _NE_‘I_._SML‘I[&._S_Q_@_QL\_S_O—
Mining District:_Philipsburg ‘ Mine Type:_Hardrock/Ag. Au. Pb. Zn
Latitude:_N 46° 19' 43" Primary Drainage:_Camp Creek
Longitude:_W 113° 16' 22" - USGS Code:_17010202 .
Land Status:_Private Secondary Drainage:_Cliff Guich
Quad:_Philipsburg Date Investigated:_July 5. 1994

Inspectors:_Flammang. Belanger. West ~ P.A. #_20-071
Organization:_Pioneer Technical Services, Inc.

. The volume of tailings observed at the site was estimated to be 18,290 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Silver: 53 to 68.5 mg/kg Manganese: 29,600 mg/kg
Cadmium: 15.1 mg/kg Lead: 903 to 2,890 mg/kg
Copper: 145J mg/kg Zinc: 2,590 to 9,250 mg/kg

. The volume of waste rock observed at the site was estimated to be 4,810 cubic yards.
The waste rock was previously sampled during the 1993 Hazardous Materials Inventory
as part of the Trout Mine (20-062) investigation. The following elements were elevated to
at least three times the background concentrations:

Cadmium: 9.8 mg/kg Zinc: 1,480 mg/kg
Copper: 323 mg/kg

. No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.
. Intermittent Cliff Gulch (dry during investigation) flows adjacent to the site on the north

side. Sediment samples were collected from Cliff Gulch; however, no observed releases
were documented due to upgradient impacts from the Trout site.

. Potential safety hazards observed at the site included one open adit, a collapsing
headframe, and two collapsing wooden structures.
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Little Gem PA# 20-071
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - FLAMMANG
INVESTIGATION DATE: 07/05/94

SOLID MATRIX ANALYSES
Metals in soils
Reaults per dry weight basis
FIELD Ag As Ba cd Co O Cu Fo Hg Nn Ni b ] Sb Za CYANIDE
ID (mp/Kg) (mg/Kp (mg/Kg) (mg/Kg) (ma/Kg) (mg/Kg) (mg/K) (mg/Kg) (mg/Kg) (ug/Kp g’k (mg/Kg) (mg/Kg) (mg/Kp (ng/Kg
20-062-WR3 NR 10J 395 98 4.7 14.7 323 15600 0.054 JX 581 12 13 44U 1480 NR
20-071-SE1 60.4 225 J 1690 164 J 18 79J 168 J 13500 075 J 20900 23 JX 2240 182 JX 9560 NR
[20-073-SE2 5§54 252 J 2120 159 20 96 J 191 J 14700 074 J 22500 5.0 JX 1990 16.1 JX 8940 NR
20-071-TP1 S3.0 309 J 808 38J i9 v 78J 114 24500 118 4 €510 3.4 JX 203 6.4 UJX 2590 228
20-071-TP2 68.5 189 ¢ * 848 151 J 25 874 145 J 12200 103 8 29600 16 WX 2890 18.8 JX 9250 1.23
FBACKGROUND 86 169 J 484 164 86 1228 J 444 J 15600 063 J 3830 73 JX 192 8.7 UJX 440 NR
U - ot Delaciad; 1 » Ratiamsterd Quantity; X - Owiller for ACAacy ¢ Proclaimg NI - Yot Raquested
Acid/Base Accounting
LEGEND
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEBUTRAL. ACID BASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE o2 - of Lt G, dowayy of Troat, spprax. 73 om t0e of waste rock (Treu) in wubey.
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT. 20073310 - Upgradiet of Wenget #2, dowagredient of Liie Gum and Wiite Harse b,
1D % v1000t /1000 v/1000t % % % t/1000¢ /1000t L|'n Composts of absmpies TP2A-2 Wd 241
TP - Compeals of Absempie TP2A throngh 248

20-071-TP1 2,06 64.4 2586 -39 0.78 1.03 025 322 6.54 06-WB3 + Grab smple of 6 WES mubrmpls; 508 (e Trost mine
20-071-TP2 133 418 148 104 0.19 0.96 0.18 30.0 118 BACKGROUND - From foe Lithe G Mins 20-071:381).




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Wenger No. 2 County:_Granite
Legal Description: T_7N__ R _13W Section(s):_SW 1/4, SW 1/4, Section 30
Mining District._Philipsburg - Mine Type:_Hardrock/Ag. Au. Pb. Zn
Latitude:_N 46° 19" 10" Primary Drainage:_Camp Creek
Longitude:_ W 113° 16' 47" USGS Code:_17010202
Land Status:_Private Secondary Drainage:_Cliff Guich
Quad:_Philipsburg Date Investigated:_July 5, 1994
Inspectors:_Flammang, Belanger, West  P.A #_20-073

Organization:_Pioneer Technical Services, Inc,

The volume of tailings observed at the site was estimated to be 86,635 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver: 52.4 to 70.6 mg/kg Arsenic: 520J mg/kg

Barium: 3,880 to 7,050 mg/kg Cadmium: 10J to 12.4J mg/kg
Copper: 187J to 644J mg/kg Manganese: 16,000 mg/kg
Lead: 1,920 to 2,340 mg/kg Zinc: 6,820 to 7,860 mg/kg

The volume of waste rock observed at the site was estimated to be 8,350 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Barium: 1,940 mg/kg Copper: 330J mg/kg

Manganese: 36,900 mg/kg Zinc: 2,500 mg/kg

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

Intermittent Cliff Guich (dry during investigation) flows adjacent to the site on the northeast
side. Sediment samples were collected from the Cliff Guich drainage; however, no
observed releases were documented.

Potential safety hazards observed at the site included two open adits, a collapsing loadout
structure, and a collapsing cabin.
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Wenger No. 2 PAS¥ 20-073
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIDNEER - FLAMMANG
INVESTIGATION DATE: 07/06/94

SOLID MATRIX ANALYSES
Metals in soils .
Results per dry weight basis
FIELD Ag As Ba Cd Co Cr Cu Fe Hg Mn Ni ] Sh In CYANIDE
D (mg/Kg) (mg/Kg) (mp/Kg) (mg’Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (ng/Kg) (mg/Kg) (mg/Kg) (mg/Kp)
[20-073-SE1 28.9 150 J 1580 886 J 16U 84 1239 9140 070 J 15400 1.4 UX 1430 71 JX 5310 NR
[20-073-SE2 55.4 2520 2120 1598 J 20 88J 191 J 14700 074 J 22500 50 JX 1980 16.1 JX 8340 NR
§0-073-TP1 706 198 J 7050 100 J 19U 73J 644 J 8080 0.78 J 8440 75 X 2340 23.4 JX 7860 228
0-073-TP2 524 S20J 3880 124 J 22 1324 187 J 14300 122 ) 16000 48 JX 1920 245 JX 6820 123
[R0-073-WR1 235 422J 19840 38 22 45 3304 7190 043 4 36900 1.3 WX 272 4.8 UIX 2500 NR
KGROUND 86 169 J 484 16 J 66 128 J 444 ) 15600 063 J 3830 73 X 192 6.7 UJX 440 NR
17 - Not Detwsted, J - Batimmtact Quantity; X - Outlier for Accuracy or Precisies; NR - Nt Requesied
Acid/Base Accounting N
LEGEND
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULPUR ACID BASE SE) - Dowrwoean of advert aiit 00 vesl side of oreek.
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT. SE2 - Upgrdient of Wengsr 12, downgoadient of Listis Gems and Whie Horss Mins;
ID % 1000e /1000t /1000t % % % /1000t /1000t want of raad in dainags.
TP1 - Guab mempls of the TPIA-A sbemmgie.
[20-073-TP1 0.89 278 89.6 618 0.23 0.59 0.07 184 71.2 WRI . Composite of subsmppies WRIA theovgh 1C, 24, 28, and 3.
P0-073-TP2 1.09 341 648 30.7 0.18 0.71 0.20 222 4286 BACKGROUND - Procs the Lints Gecn M (20-071-881).
20-073-WR1 0.01 0.31 599 599 <0.01 <0.01 0.08 0.00 589

|




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:_Josephine
Legal Description: T_8N__ R _6W
Mining District:_Basin
Latitude:_N 46° 24' 58"
Longitude:_W 112° 18' 36"
Land Status:_Private
Quad:_Three Brothers

County:_Jefferson _
Section(s):_SE 1/4, NE 1/4, Section 26

Mine Type:_Hardrock/Au, Ag. Pb

Primary Drainage:_Basin Creek

USGS Code:_10020006 .

Secondary Drainage:_ClearCreek
Date Investigated:_August 2, 1994

Inspectors:_Bisch, Flammang, West P.A. #_22-031
Organization:_Pioneer Technical Services, Inc.

. No mill tailings were observed at the site.

. The volume of waste rock observed at the site was estimated to be 21,680 cubic yards.

Several of the dumps were situated directly in the Clear Creek floodplain. The following
elements were elevated to at least three times the background concentrations:

Silver: 30.8 to 64.7 mg/kg
Arsenic: 1,960J mg/kg
Lead: 3,000 to 10,600 mg/kg

. One discharging adit and two filled shafts were observed at the site. The pH of the adit
discharge, which eventually entered Clear Creek, was measured at 4.16. The MCL for
cadmium and the EPA action level for lead were exceeded in the adit discharge, as were
the acute and chronic aquatic life criteria for silver, cadmium, copper, lead, and zinc and
the chronic aquatic life criteria for mercury. One of the filled shafts that was sampled
during the investigation had a pH of 5.8. No MCLs were exceeded in water contained in

the shaft.

. Observed releases to Clear Creek were documented for silver and lead. No MCLs were
exceeded in Clear Creek; however, the acute and chronic aquatic life criteria for silver and
lead were exceeded in the downstream sample. These exceedances were directly

attributable to the site.

. Potential safety hazards observed at the site included two fenced but open shafts, a
collapsing loadout structure, and several collapsing cabins.
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Josephine PA% 22-031
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - BISCH

INVESTIGATION DATE: 08/02/84

SOLID MATRIX ANALYSES
Metals in soils
Resulis per dry weight basis
FIELD Ag As Ba Cd Co [a 4 Cu Fe Hg Mn Ni Pb Sb Zn CYANIDE
b (mg/Kg) (mg/Kg) {mp/Kg) (mg/Kg) (mg/Kg) (mg/KQ mg/kg) (mg/Xg) (mg/Kg) (mg/Xg) (mg/Kg) (mg/Kg) (mg/Kg) {mg/Kg) (mg/kg)
[22-031-SE1 34 822 J 133J 0.9 UJ 18 W 15W 41.9 4470 JX 0.17 JX 203 J EREY) 465 13U 459 NR
122-031-SE2 11U 3224 633 J 10U 25J 1.7 W 114 3990 JX 0.09 JX 418 J asu 724 125 UJ 535 NR
22-031-WR1 30.8 225 J 19.7 J 0.7 UJ 14 UJ 1.2W 754 8960 JX 0.70 JX 864 J 25U 3000 8.9 LJ 464 NR
22-031-WR2 64.7 1960 J 1704 0.7 W 14U0J 1.1W 108 7020 JX 0.50 JX 1.7 24 VU 10600 230J 68.0 NR
BACKGROUND 10U 841 J 678 J 10U 254 254 559 7500 JX 024 JX 442 J 35UV 533 125U 578 NR
U+ Not Dalecied; § - Paticastad Quatly, X » Ouslr fox Accurscy ¢¢ Pracislon; ME. - Hot Raquastad
Acid/Base Accounting
TOTAL SULFUR FYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
ID % V1000t 1000t /1000t % % % 1000t /1000t
22-031-WR1 0.10 3.12 -0.70 -38 0.10 <0,01 0.01 0.00 -0.70
22-031-WR2 0.38 19 -3.30 -15 0.26 0.03 0.09 0.94 424
WATER MATRIX ANALYSES
Metals in Water
Results in ugl. HARDNESS
FIELD CALC.
0] Ag As Ba cd Co Cr (N Fe Hg Mn Ni Pb b Zn  (mgCaCOML)
22-031-AD1 255 16.3 114 104 84U 68U 295 448 0.10 259 144U 554 ) 518U 1430 484
22-031-GW1 0.28 74 55U 40U 84U 68U 59U 898 008 U 48.1 144 U 228J 516U 156 U 28
22-031-GW?2 0.26 75 55U 40U 84U 68 U 59 U 1050 008 U 577 144 U 234J) 516UV 27.2 30
22-031-SW1 0.72 78 55U 40U 84U 68 U 137 241 0.13 208 144U 3984 516U 84.1 8.7
22-031-SW2 0.21 35 55U 40U 84U 88U 59U 321 0.1 23U 144 0 204 5160 156U 42
’ U« bot Dintaciad; ] - Belimatedd Quaniity; X - Oudier S Acouracy of Preciaias NE: - Not Requesied
Wet Chemistry
Results in mght LEGEND
TOTAL SH) - 137 dowrsivunz S WR ia Clusr Cresk. ADI - Appra. 1 ftom g S cutiopend sdit an WR.
FIELD DISSOLVED SH2 - Dry sedisosi smpls coliscied upsirar fros WR?md WEL GW1 - Sunding weinr i thed &1
LD, SOLIDS CHLORIDE SULFATE NO3/NO2-N CYANIDR 'WRE - Cospondin of sibramcpes WRIA, 1B, 24, 3A, 1B, 4A, SA, 1B.ad 7. GW2 - Duplicats of GW1,
Wh2 - Composie of atwampies WREA brengh 6. WY - S 00 sacaple 22-001-861.
22-031-AD1 68 <50 66 <0.05 NR BACKGROUND - Fross (s Jsephing Mina (22-031-331) 02 - Sumpis from Clnar Coank buiwee WE and WE2.
2-031-GW1 13 <5.0 10 <0.05 NR
22-031-GW2 4.0 <5.0 10 0,05 NR
22-031-SW1 40 <50 10 0.23 NR
[22-031-SW2 <4.0 <5.0 <5.0 0.09 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Doris County:_Jefferson
Legal Description. T_6N R _5W Section(s)._SW 1/4, SE 1/4, Section 7
Mining District:_Basin Mine Type:_Hardrock/Unknown
Latitude:_N 46° 66' 58" Primary Drainage:_Basin Creek
Longitude:_W 112° 16' 30" USGS Code:_10020006
Land Status:_Private : Secondary Drainage:_Basin Creek
Quad:_Basin Date Investigated:_June 17, 1994
Inspectors:_Bullock. Bisch. Clark. West P.A #_22-293

Organization:_Pioneer Technical Services, Inc.

. No mill tailings were observed at the site.

. The volume of waste rock observed at the site was estimated to be 4,470 cubic yards.
The following elements were elevated to at least three times the background
concentrations: :

Silver: 17 mg/kg Mercury: 3.33J mg/kg
Cadmium: 11.9JX mg/kg Manganese: 2410JX mg/kg
Cobalt: 10.4 mg/kg Lead: 182JX to 2,000JX mg/kg
Copper: 531J mg/kg Zinc: 722 to 1,570 mg/kg
. Waste rock was actively eroding into Basin Creek at the site. An observed release to

Basin Creek (sediment) was documented for copper.

. No MCLs were exceeded in Basin Creek; however, acute and chronic aquatic life criteria

for copper and zinc were exceeded in both the upstream and downstream samples.

Additionally, the chronic aquatic life criteria for lead and mercury were exceeded in both

the upstream and downstream samples.

. Potential safety hazards observed at the site included two partially backfilled adits and a

collapsing loadout structure (low hazard potential).
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AMRB HAZARDOUS MATERIALS INVENTORY -

Doris PA# 22-293

INVESTIGATOR: PIONEER - BULLOCK
INVESTIGATION DATE: 06/17/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basts
FIELD Ag As Ba cd Co Cr Cu Pe Hg Mn Ni Pb Sb n CYANIDE
ID (mg/Kg) (mg/Kg) (mg/Ke) (mg/Kg) (mg/Kg) mg/Kg) @g’Kp) (mg/Ke) (mg/Kg) (mg’Kg) (mg/Kg) (mg/Kg) wgKg  mgKp (mg/Kg)
22-293-SE1 0.7 459 JX 372 25 X 65 354 161 J 8170 J 007 J 808 JX 39 893 JX 66UJ 284 NR
[22-293-SE2 06U 745 JX 487 3.3 X 75 09 UJ 2734 S410 J 0.068 J 937 JX 25 671JX 59UJ 292 NR
P2-293-WR1 17 44.4 JX 968 11.9 JX 47 324 8314 18800 J 3334 527 JX 55 2000 JX 58 1570 NR
[22-283-WR2 06 U 57 UIX . 784 244X 104 49 J 8224 22100 J 007 J 2410 IX 84 1829 63U 722 NR
JBAC)(GR‘OUND 10U 841 J 878 J 10w 25 25J 559 7500 JX 0.24 JX 442 ) 35U 533 125 U 576 NR
. U-MMJ-WQ—“MX‘Mi‘hm-Mﬁm-MM
Aéidlaasa Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID RASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % /1000t V1000 1000t % % % Y1000t 1000t
22-293-WR1 0.93 29.1 293 -26 0.61 0.05 027 1.56 1.36
[22-293-WR2 0.27 8.43 136 5.20 <0.01 0.07 2.19 2.19 114
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
PIELD CALC.
1D Ag As Ba cd Co Cr Cu Pe Hg Mn Ni Pb Sb Zn (mg CsCOM.)
[22-283-SW1 0.13 JX 13.0 194 28U 87U 47U 11.2 3%0 0.14 208 80U 29 204 U 91.1 241
[22-293-SW2 0.22 JX 13.7 18.9 26 U 87U 47 U 118 404 0.12 32.7 80U 30 204 U 88.7 235
U - Not Delected; J - Estimated Quantity; X - Outlisr for Accrwacy or Precision; NI - Not Requesed :
Wet Chemistry
Resuits in mgt LEGEND
TOTAL SB1 « Downetrosm in Bagin Cowek. §W1 - Bass m eumple 22291581
FIELD DISSOLVED S22 - Upsowt in Buasin Comels. SW2 - Sama ae punph 2229352
LD. SOLIDS CHLORIDE  SULFATE NOVNO2N  CYANIDE WRI - Componita of sbmnpies WRYA, thooagh (C.
'WR2 - Grab moapls of 10 WR2 nibamapls,
E2-293$W1 53 <5 9.0 0.08 NR BACKAROUND . Prom e Sosmphine Bine (22431-281).
2-293-SW2 64 <5 7.0 0.08 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Lady Leith County:_Jefferson
Legal Description: T_7N__ R _5W Section(s)._NE 1/4, NW 1/4, Section 6
Mining District._Basin Mine Type:_Hardrock/Pb, Zn
Latitude:_N 46° 23' 28" Primary Drainage:_Basin Creek
Longitude:_W 112° 16' 48" USGS Code:_10020006
Land Status:_Private/Public Secondary Drainage:_Basin Creek
Quad:_Three Brothers Date Investigated:_June 15, 1994
Inspectors:_Bisch, Clark, West PA #_22-316

Organization:_Pioneer Technical Services. Inc.

. No mill tailings were observed at the site.

. The volume of waste rock observed at the site was estimated to be 3,505 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 3.6 to 22.2 mg/kg Mercury: 0.12J to 0.13J mg/kg

Arsenic: 79.2JX to 3,740JX mg/kg Manganese: 4,720JX to 5,820 mg/kg
Cadmium: 8.0JX to 32.2JX mg/kg Lead: 355JX to 4,950JX mg/kg
Copper: 246J mg/kg Antimony: 78.8J mg/kg

Zinc: 620 to 1,100 mg/kg

. Two discharging adits were observed at the site. The MCL and acute and chronic aquatic
life criteria for cadmium were exceeded in the discharge from Adit #1; and the MCL for
arsenic was exceeded in the discharge from Adit #2. Additionally, acute and chronic
aquatic life criteria for copper, lead, and zinc were exceeded in the Adit #1 discharge; and
acute and chronic aquatic life criteria for zinc were exceeded in the Adit #2 discharge.

. An unnamed tributary to Basin Creek flows through the site. Observed releases to the
stream were documented for manganese (surface water) and arsenic, cadmium, lead, and
zinc (sediment). -

. No MCLs were exceeded in the tributary; however, the chronic aquatic life criteria for lead
was exceeded in the downstream sample. These exceedances were directly attributable
to the site.

. Potential safety hazards observed at the site included a fenced, but open shaft and

multiple collapsing cabins (low hazard potential).
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AMRB HAZARDOUS MATERIALS INVENTORY

Lady Leith PA# 22-316

INVESTIGATOR: PIONEER - BISCH
INVESTIGATION DATE: 06/16/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb sb o CYANIDE
D (mp/Kg) (mg/Xg) (mg/Kg) (mg/Kg) (mg/Kg) {mg/Ke) g/Kg) (mp/Ke) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (@g/KQ
22-316-SE1 06 U 41.4 JX 210 1.4 4X 48 714 153 J 11100 J 004 J 248 JX 33 771 JX 6.1t W 65.7 NR
[22-316-SE2 06U 211 X 87.7 45 X 154 89 J 3174 21700 J 007 J 1190 JX 6.8 203JX 66 W 357 NR
[22-316-WR1 15.7 3080 JX 260 48 JX 107 534 58.7J 35000 J 005 J 1360 JX 30 2730 JX 58 U 620 NR
22-318-WR3 36 792 JX 16.0 80JX 109 44 J 675J 30100 J 012J 5820 JX 83 3B IX 48 U 981 NR
g2-316-WR6 222 3740 JX 10.7 322 WX 127 1.7J 246 J 40400 J 013 J 4720 JX 14UV 4950 JX 788 J 1100 NR
iBACKGROUND o8 Uy 231 178 204 97 38 231 13600 004 J 1280 34 423 6.4 U 120 NR
U - Not Detecied; 7 - Extimeiad Quacsity, X - Outlier for Accursoy or Precisiom, NR - ot Reqursied
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % 1000t v1000t V1000t % % %* V1000t V1000t
22-316-WR1 0.75 234 -3.18 -27 055 <0.01 0.20 0.00 318
22-316-WR3 0.77 241 81.2 687.1 0.13 038 0.26 1.9 793
@31 6-WR8 038 11.1 -1.85 -13.0 0.33 <0.01 0.03 0.00 -1.85
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
D Ag As Ba cd Co a Cu Fe Hg Mn Ni Pb b Zn (mg CaCOVL)
22-316-AD1 0.69 JX 159 51 106 21.7 47 U 164 1670 011 5§36 15.1 843 294 U 1180 855
22.316-AD2 012 UX .68.1 104 26U 87U 47 U 46 U 2430 01 u 1730 80U 28 294U 685 122
2-316-SW1 012 UX 34 28 26 U 87U 47U 46 U 350 0.1t U 44U 80U 11U 204U 135 189
[R2-316-SW2 0.12 UX 59 35 26U 87U 47 U 46 U 852 011U 2715 8o v 21 294 U 211 189
. U - Not Detaciad; J - Eatiomatad Quantity; X - Outliar for Accuracy or Precisios; R - Nol Raquested
Wet Chemistry
Results in mg/ LEGEND
TOTAL SH) - Upsiesay sbove site. AD{ - Uppammost adit with minne dischargs; ssscoisted with WRY.
PIELD DISSOLVED SE2 - Downaisis belew aulvest. AD2« Adit oasted sbove culvers; assccisted with WR3.
LD, SOLIDS CHLORIDB SULFATE NOVNO2-N  CYANIDE - Gab ammpie of ihe WR sbesmple. SW) . Same 2 mmple 2231688t
« Goab ssmple of the WES subsmple. SW2 - Swme a0 smmple 22-316-SR2.
R2-316-AD1 120 <5 81 <0.05 NR « Compoeite of mbsmpies WRY, §, a0d 6.
22-316-AD2 131 <5 70 <0.05 NR - From the Beulder Chisd Miw (22.£32.881).
22-316-SW1 10 <5 <5 <0.05 NR
[22-316-SW2 9.0 <5 S0 -<0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Qld Basin Millsite County:_Jefferson
Legal Description: T_6N R _SW Section(s):_SW 1/4, Section 17: SE 1/4. Section
Mining District._Basin 18
Latitude:_N 46° 16' 10" Mine Type:_Millsite/Au. Zn. Cu. Ag.Pb
Longitude: _W 112° 16' 46" Primary Drainage:_BoulderRiver
Land Status: USGS Code:_10020006
Quad:_Basin _ Secondary Drainage:_Basin Creek
Inspectors:_N/A Date Investigated:_N/A

Organization:_Pioneer Technical Services, Inc, P.A. # _22-500

. A site visit was not conducted at the site during the 1994 inventory. The EPA investigated
the site in 1980, and the northwestern part of the site was investigated by MDSL in 1993
(Basin Millsite Inventory, 22-036).

. According to the EPA, the total surface area covered by tailings at this site was estimated
to be 280,000 square feet. However, the EPA's identification of "tailings” includes waste
rock. Using this area, the volume of tailings was estimated to range from 10,000 to
30,000 cubic yards. The following elements were elevated to at least three times the
background concentrations:

Arsenic. 72 to 1,640 mg/kg
Lead: 274 to 2,710 mg/kg

. No discharging adits, filled shafts, Seeps. or springs were associated with the site.

. The Boulder River flows adjacent to the site on the south side. Observed releases to the
Boulder River were documented for arsenic (surface water) and lead (sediment). No
MCLs were exceeded. The water metals data were not comparable to aquatic life
standards due to the lack of associated water hardness data.

. Potential safety hazards associated with the site include a collapsing brick smelter stack

and flue and a collapsing loadout structure. Potentially hazardous mine openings were
not evaluated by the EPA.
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MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:__Cresent/Alsace County:_Jefferson
Legal Description: T_8N _ R _5W Section(s):_NE 1/4, NE 1/4, Section 29
Mining District:_Cataract Mine Type:_Hardrock/Pb, Ag. Zn. Au
Latitude:_N 46° 25' 17" Primary Drainage:_Boulder River
Longitude:_W 112° 14' 45" USGS Code:_10020006
Land Status:_Private Secondary Drainage: _Cataract Creek
Quad:_Chessman Reservoir Date Investigated:_August 12, 1994
Inspectors:_Tuesday. Bisch, Flammang PA #_22-106

Organization:_Pioneer Technical Services. Inc.

The volume of tailings observed at the site was estimated to be 840 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Silver: 32.6 mg/kg Lead: 4,570 mg/kg

Cadmium: 3.67 mg/kg - Zinc: 618 mg/kg

Copper: 356 mg/kg ‘

The volume of waste rock observed at the site was estimated to be 8,460 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 35.8 mg/kg Lead: 5,820 mg/kg

Copper: 583 mg/kg . Zinc: 340 mg/kg

Iron: 41,300 mg/kg

One discharging adit was observed at the site. The MCL and acute and chronic aquatic
life criteria for cadmium, and the MCLG and acute and chronic aquatic life criteria for
copper were exceeded in the adit discharge. Additionally, the acute and chronic aquatic
life criteria for zinc and the chronic aquatic life criteria for mercury were exceeded in the
adit discharge.

The headwaters of Cataract Creek flows directly adjacent to the site. Observed releases
to Cataract Creek were documented for cadmium, copper, lead, and zinc.

The MCL for cadmium and acute and chronic aquatic life criteria for cadmium, copper, and
zinc were exceeded in the downstream sample. These exceedances were directly
attributable to the site.

Potential safety hazards observed at the site included a partially collapsed adit, an

unstable loadout structure, several collapsing buildings, and various scattered wooden
and metal debris.
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Cresent/Alsace PA# 22-106

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 08/12/84

SOLID MATRIX ANALYSES
Matals in soils .
Results per dry weight basis
FIELD Ag As Ba ca Co Cr Cp Fe Hg Mn Ni Pb sb Zn CYANIDE
1D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Xg) (mg/Kg) (mp/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Xg) (mg/Kg)
2-108-SE1 15U 15.0 55.2 6.3 30.1 115 903 28300 0.08 2170 SouU 441 180 W 1200 NR
2-106-SE2 11U 84 U 62.0 10U 54 8.9 138 13800 0.04 307 36U 110U 120 W 31.2 NR
22-108-SE3 14U 239 89.2 299 456 8.0 529 20800 0.08 4880 46 U 793 163 W 2580 NR
2-106-TP1 3286 1314 14.1 3.87 225 416 J 356 18500 0.103 165 45 4570 102 W 618 <0285
2-108-WR1 358 218 225 07U 15U 45 533 41300 0.29 216 26U 5820 94 UJ 340 NR
IBACKGROUND 10U 841 J 678 J 1.0 UJ 258 254 559 7500 JX 0.24 JX 442 J 3su 533 125 W 578 NR
U - Not Deboctad; J - Entinsated Quantity; X - Outliar for Accorecy or Precisios; NR - Not Raquesisd
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR -
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID RASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t /1000t /1000t % % % /1000t 1000t
2-108-TP1 0.21 6.56 -1.51 -8.1 0.13 0.04 0.04 125 2.78
2-108-WR1 0.75 234 -3.35 27 0.62 0.06 0.07 1.87 522
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
1D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn (mg CaCOVL)
b2-1 06-AD1 0.12 28 170 133 422 68 U 2820 602 0.18 1960 315 673 516U 22400 852
[22-106-SW1 012 U 11U 1438 246 13.8 868 U 54.2 112 0.17 504 144 U 166 S18 U 3350 420
2-106-SW2 012U 21 245 40U 84 U 868 U 59U 203 0.21 56.1 144 U 41 518 U 156U 385
2-1068-SW3 0.28 24 246 57 95 68 U 802 1380 0.18 619 144 U 100 516 U 539 421
[22-106-SW4 012 U 11U 55U 4V 84U 68 U 59U 123U 0.18 23U 17.0 13 Sis U 158U 01U
U - Not Dulecied; 3 - Estiraatad Quastity; X » Ovslir for Acourncy or Precision; NR - Not Racpesisd
Wet Chemistry
Results in mg/ LEGEND
TOTAL SE - Downetasim of sbe o Catmact Cosskt. AD! - Adit dischargs oniv WR2.
FIELD DISSOLVED - Upgradisnt of minahaitings §0° sove cabin. SW) - Same 10 moaple 22-106-SR1,
1D. S0OLIDS CHLORIDE SULFATE NOVNO2-N CYANIDE B3 - Downgadinct of tailings in sesnlat by toad (st alde). SW2 - Same as smaple 22.106-SH2.
1 - Compesie i aibmmples TPA-L teough TP1D without TP1B3. SW3. Swoe e mmple 22106883,
[22-108-AD1 218 <5 151 <0.05 NR - Composin of asbemnpies WRIA, 1B, and WR2A tannsgh 2C. SWA. QAQC mamph.
22-108-SW1 27 <5 40 <0.05 NR « From e Sosphine Mine (12031 -881).
[22-108-SW2 25 <5 6.0 <0.05 NR
- |22-106-8W3 19 <5 60 <005 __ NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY

Mine/Site Name:_Boulder Chief County:_Jefferson

Legal Description: T_7N R _SW Section(s):_SW 1/4, NW 1/4, Section 27

Mining District:_Cataract Mine Type:_Hardrock/Pb, Ag. Cu

Latitude:_N 46° 19' 48" Primary Drainage:_Cataract Creek

Longitude:_W 112° 12' 24" USGS Code:_10020006

Land Status:_Private ‘Secondary Drainage:_Cataract Creek

Quad:_Mount Thompson Date Investigated:_June 14, 1994

Inspectors:_Bullock, Bisch, Clark, West PA #_22-132

Organization:_Pioneer Technical Services. Inc.

. The volume of mill tailings observed at the site was estimated to be 138 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Silver. 76 mg/kg Mercury: 0.53J mg/kg
Arsenic: 186 mg/kg Lead: 24,300 mg/kg
Cadmium: 170 mg/kg Antimony: 105J mg/kg
Copper: 302 mg/kg Zinc: 23,700 mg/kg

. The volume of waste rock observed at the site was estimated to be 14,225 cubic yards
The following elements were elevated to at least three times the background
concentrations:

Silver: 3.2 to 17.8 mg/kg Mercury: 0.83J mg/kg
Cadmium: 9.5J to 13.6J mg/kg Manganese: 10,100 mg/kg
Copper: 158 mg/kg Lead: 364 to 7680 mg/kg

Zinc: 883 to 1060 mg/kg

. One discharging adit was observed at the site; however, the discharge had no
measurable flow at the time of the investigation (standing water) and eventually seeped
into a waste rock dump (WR2) after a relatively short surface expression. A sample was
collected for field parameters only; the pH was 3.0 and S.C. was 497 uS/cm.

. Observed releases to an unnamed tributary of Cataract Creek were documented for lead
and zinc. The MCL for cadmium was exceeded in the tributary as were the acute and
chronic aquatic life criteria for cadmium, copper, lead, and zinc. These exceedances were
directly attributable to the site.

. Visual impacts to terrestrial vegetation were observed for approximately 1/4-mile
downgradient from the site. The stressed vegetation was due to eroding waste rock and
tailings (likely occurring during snowmelt and high runoff precipitation events).

. Potential safety hazards observed at the site included an open pit (fenced) with a 30-foot |
highwall and a collapsing, wooden loadout structure.
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AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - BULLOCK

Boulder Chief PA# 22-132

INVESTIGATION DATE: 06/14/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
FIELD Ag As | cd Co Cr Cu e Hg Mn N Pb b In CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) (g/Kg) (mg/Kg (mg/Ke) (mp/Kg) (mg/Kg) (mg/Kg) (mg/Xg) (mgKg (mg’Kp) (mg/Kg) (mp/Kg) (mg/Kg)
22-132-SE1 06 U 70 458 9.1 51 52 176 8500 003 U 396 79 156 64 W 1140 NR
2-132-SE2 07U 13 937 08 J 78 8.2 222 13000 0054 709 118 163 73W 458 NR
2.132-SE3 242 378 445 684 J 56 30 714 8780 0.06 J 1830 49 2130 2779 9420 NR
[22-132-TP1 76 188 . 85 170 J 13U 07 U 302 9300 053 J 51 15 24300 105 J 23700 NR
g2-132-WR1 49 10.9 113 136 9.8 10U 272 29700 0.07 J 10100 53 364 6.0 UJ 883 NR
2-132-WR2 178 28.7 90.2 954 27 25 . 158 13300 083 4J 5§56 58 7680 51U 1060 NR
[22-132-WR3 32 19.8 126 06J 23 22 314 12600 008 J 239 24 . 723 45 UJ 30.2 NR
IBACKGROUND 06 U 23.1 178 20J 9.7 39 231 13600 0.04 J 1260 34 423 64 UJ 120 NR
U - Not Detwcted: J - Estimated Queatity; X - Outliar for y or Precielos; NR - Not Raquested
Acld/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE SULFATE PYRITIC ORGANI(C SULFUR ACID BASE
FIELD SULFUR ACIDRASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % /1000t /1000t 1/1000¢ % % % /1000t Y1000t
22-132-TP1 367 115 -5.14 -120 0.42 1.06 2.19 331 =383
22-132-WR1 0.04 1.25 3.44 219 0.04 <0.01 <0.01 0.00 34
[22-132-WR2 051 159 3.66 -12 0.30 0.03 0.18 0.94 273
2-132-WR3 0.06 1.87 -0.04 -18 0.05 0.01 <0.01 0.31 0.35
WATER MATRIX ANALYSES
Metals in Water
Results In ug/l HARDNESS
FIELD CALC.
D Ag As Ba cd Co cr Cu Pe Hg Mn Ni Pb sb Zn (mg CaCOVL)
22-132-5W1 012U 35 9.9 5.1 87UV 55 46 U 200 011U 71 80U 219 204 U 808 289
2-132-SW2 02U 4.0 108 26U 87U 47 U 46 U 151 0.1t U 84 80U 1.9 294 U 45U 242
2-132-SW3 2.15 56 104 35.1 87U 47 U 8.7 479 011U 407 8O0 U 289 294 U 6300 335
U « Mot Datectact; J - Batiomiad Quamtity; X + Outlinr for Acomracy ar Praciziog NB. - Net Beqeestsd
Wet Chemistry
Results in mght LEGEND
TOTAL SR1 . Downetrm in tribuiary i Ostarsct Gk, balow oonfincs wih mins drainaga. BACKOROUND - From the Boukler Chiiaf Miom (22.132.851).
FIELD DISSOLVED SE2 - Upsieam in ebutary o Catatact Crk. sbeve conflatos with mis dainags. SW1 - Sume a0 sumple 22-132.881.
LD. SOLIDS CHLORIDE SULFATRE NOWNO2-N CYANIDE « PPR of meine dxinage with tcbutary o Cutacsct Cimele. SW2 . Sanee an manple 22-132-SB2.
1 - Composite of sebssmples TFIA &d {B. $W) . Eama o mmple 22-132-5H1.
22-132-SW1 91 <5 15 <0.05 NR (Wi - Composits of subasaples WRIA and 1B,
22.132-8SW2 82 <5 8.0 <0.05 NR + Composis of sibmcagles WRIA, 78, and 2C.
[22-132-SW3 121 <5 40 <0.05 NR - Composie of robssssphes WRIA 5d 18,




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Rocker/Ada County:_Jefferson
Legal Description: T_7N R _SW Section(s):_SW 1/4. NE 1/4, Section 17
Mining District;_Cataract Mine Type:_Hardrock/Au, Ag. Pb
Latitude:_N 46° 21' 52";: N 46° 21' 44" Primary Drainage:_Cataract Creek
Longitude:_ W °14'48". W 112° 15' 12" USGS Code:_10020006
Land Status:_Private/Public Secondary Drainage:_Rocker Creek
Quad:_Basin and Mount Thompson Date Investigated:_June 16, 1994
Inspectors:_Bullock, Bisch, Clark, West PA . #_22-170

Organization:_Pioneer Technical Services. Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 7,525 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 6.7 to 116 mg/kg Mercury: 0.26J to 1.25J mg/kg
Arsenic: 601JX to 1,190JX mg/kg Lead: 1,030JX to 5,440JX mg/kg
Cobalt: 34.2 mg/kg Antimony: 42.3J to 631J mg/kg
Copper: 159J to 1,030J mg/kg Iron: 5§5,500J mg/kg

Multipie discharging adits were observed at the site during the investigation: the MCL for
arsenic was exceeded in AD-1, AD-2, and AD-4; the MCLs for cadmium and copper were
exceeded in AD-1 and AD-5; and the MCL for antimony was exceeded in AD-1.
Additionally, acute and chronic aquatic life criteria for copper and zinc were exceeded in
all the adit discharges at the site.

Several of the adit discharges flowed directly into Rocker Creek. Observed releases to
Rocker Creek were documented for arsenic, copper, and zinc. Acute and chronic aquatic
life criteria for copper and zinc were exceeded in Rocker Creek downstream from the site.
These exceedances were directly attributable to the site.

Potential safety hazards observed at the site included a partially open shaft and a
collapsing headframe and loadout structure.

Vehicular access to this site is not possible. The site which is spread out over an area
exceeding 3/4-mile in length can be reached by hiking approximately 1/2-mile along a
well-marked trail.
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Rocker/ADA PA#22-170
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - BULLOCK

INVESTIGATION DATE: 06/16/84

SOLID MATRIX ANALYSES
Metals in solls
Results par dry weight basis
FIELD Ag ‘As Ba ca Co Cr Co Fe Hg Mn Ni Pb sb 2 CYANIDE
D (mg/Kg) mgKg) (mg/Kg) (mg/Kg) (mg/Kg) (ma/Ka) (mg/Xg) mg/Ky) (ma/Ke) (mg/Xg) (myKp (mg/Ke) mgKp)  (mgkp) (mg/Kg)
22-170-SE1 o5 U 135 JX 320 314X 342 49 J 305 J 14800 J 007 J 1850 JX 43 91 JX SSU 258 NR
22-170-SE2 06U 14.8 JX 766 0.8 JX 8.2 103 J 66 J 15000 J 0.06 J 604 JX 20 307JX 668UJ 3386 NR
h2-170-WR1 92 797 4X 28.3 1.6 JX 16 18J 159 J 31800 J 125 J 106 JX 14U 2120 JX 123 J 776 NR
[22-170-WR2 116 1180 JX 322 199X 342 08 W 1030 J 55500 J 0.26 J 21.1 JX 41 3690 UX 631J 424 NR
22-170-WR3 8.7 1010 JX 176 1.3 JX 20U 224 245 J 17200 J 051 J 148 JX 19U 1030 JX 423 J 121 NR
22-170-WR4 404 601 JX 182 0.5 UX 15U 0.8 W 270 J 14100 J 052 J 8.0 JX 14U 5440 JX 6144 635 NR
BACKGROUND 08 U 23.1 178 204 9.7 38 231 13600 004 J 1280 34 423 64 UJ 120 NR
U~ Not Detectad; J - Estinstad Quantity; X - Outlier for Accaracy or Pracision; MAL - Not Racuested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC: SULFUR, ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % v1000t Y1000t /1000t % %» % /1000t /1000t
2-170-WR1 061 19.1 -387 -23 0.56 <0.01 0.05 0.00 -3.67
22-170-WR2 3.83 120 -8.13 -129 0.68 133 1.82 415 -50.7
22-170-WR3 0.15 469 222 69 0.14 <0.01 0.01 0.00 -2.22
22-170-WR4 0.33 10.3 3.15 -14 0.30 0.01 0.02 0.31 -3.48
WATER MATRIX ANALYSES
Metals in Water
Results in ugt HARDNESS
FIELD CALC,
D Ag As Ba cd Co o Cu Fe Hg Ma Ni Pb sb Zn  (mgCsCOML)
22-170-AD1 26.3 JX 3310 109 479 245 47U 6170 147000 01 v 11800 42,4 256 58.7 6810 138
22-170-A02 0.19 JX 79.9 21U 26U 87U 470 164 140 0.1 76 8ou 18 204V 234 272
22-170-AD3 0.12 UX 472 238 28U 8.7V 47U 222 6200 011 U 1580 a8 105 294V 238 85.3
[22-170-AD4 031 JX 82.7 49 26U 87U 47U 173 838 0.13 381 8o u 16.6 294U 138 7.7
22-170-AD5 0.20 JX 29 216 245 534 47V 1600 6900 011U 2250 15.2 205 284 U 3830 69.8
22-170-SW1 0.12 UX 119 63 44 87U 47U 51.7 692 0.11 68.9 80U 11U 294U 56.1 15.0
22-170-SW2 0.12 UX kX:] 96 26 U 87U 47U 46 U 373 0.16 269 XNV 16 204 U 45U 101
U~ Not Detectad; 7 - Kstimsied Quaniky; X - Ouier for Accarscy ox Precision; A Mot Siaquestad
Wet Chemistry :
Results in mg/ LEGEND
TOTAL
FIELD DISSOLVED TB1 - Downsiream Rocker Cresk. AD! - Discharge sssocisted with WEX; fions srer sast sbde of WRS md fiovs
LD. SOLIDS CHLORIDE SULFATE NOVNO2-N CYANIDE SE2 + Upstrams Rocler Cresk. o gromd 4 o dewp.

WR! - Composite of setwamples WILIA, (B, 3, 4, 6A, i @B ALC - Discharge Som Ak £S5 md WR7 «0 path wast of mels warkings (WRS).
22-170-AD1 669 <5 521 <0.05 NR WR2- Gusb mmpls of e WR2 sebampls. ATS - Dischargs sstecinind wifs WRB an the south sids of e cmak.
[22-170-AD2 59 <5 15 0,05 NR WRS - Campoite of subsampias WRY and & AD4- Dig - .
[22-170-AD3 88 <5 30 <0.05 NR WA - Grab ssmple of e WRI0 subsampla. ADS . Rocher sie odif Gacharge
22-170-AD4 70 <5 < <0.05 NR BACKGROUND - roum the Boubdr ChisfMing (Z2- 1328813 SW1- Bame a0 sl 22\ -1,

2-170-AD5 218 <5 117 <0.05 NR S92 - Sama s ample AT 9E2
2-170-SW1 45 <5 8.0 «<0.05 NR
122-170-sW2 13 <5 <5 <0,05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Crawley Camp County:_Jefferson
Legal Description: T_7N R _4W Section(s):._SW 1/4, SW 1/4, Section 7
Mining District._Colorado Mine Type:_Hardrock/Unknown
Latitude:_N 46° 22' 04" Primary Drainage:_Clancy Creek
Longitude: W 112° 09' 30" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_Clancy Creek
Quad:_Mount Thompson Date Investigated:_June 13. 1994
Inspectors:_Bullock, Bisch, Clark, West P.A #_22-028

Organization:_Pioneer Technical Services. Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 2,800 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 2.8 to 114 mg/kg Mercury: 0.43J mg/kg
Arsenic. 73.7 to 459 mg/kg Lead: 553 to 1820 mg/kg
Copper: 75.4 mg/kg Antimony: 1,150J mg/kg

The two waste rock dumps associated with this site are situated directly in the floodplain
of Upper Clancy Creek. Additionally, the discharging adit associated with the site flowed
directly into Upper Clancy Creek. The MCL for arsenic, the acute aquatic life criteria for
zinc, and the chronic aquatic life criteria for copper, iron, lead, and zinc were all exceeded
in the adit discharge.

An observed release to Upper Clancy Creek was documented for arsenic. The chronic
aquatic life criteria for lead was exceeded in both the upstream and downstream samples,
and the chronic aquatic life criteria for iron was exceeded in the downstream sample.

Potential safety hazards observed at the site included two partially collapsed cabins (low
hazard potential).




Crawley Camp PA#t 22-028

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - BULLOCK

INVESTIGATION DATE: 06/13/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
PIELD Ag As Ba cd Co [e Cu Fe Hg Mn Ni Pb £ Zn CYANIDE
jta) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (@mg/Kg) (mg/Xp) (mg/Kg) (mg/Kp) (mg/Ke) mgKp  @e/Kg (mz/Kg).
22-028-SE1 15U 049 385 484 J 614 221 460 117000 012 J 37300 274 278 670 J 6440 NR
[22-028-SE2 08 U 216 411 124 104 163 147 16500 004 U 603 10.0 30.2 84 UJ 724 NR
22-028-WR1 114 459 478 285 J 17U 1.1 754 20300 0.07 J 289 21 1820 1150 J 228 NR
2-028-WR2 28 73.7 237 134 14U 07U 338 8250 043 J 12 12U 553 804 588 NR
KGROUND 06 U 231 178 20J 978 39 231 13600 0.04 J 1280 34 423 64 UJ 120 NR
U - Not Deixcted; J - Batinated Quaniity, X - Outlier Sor Accuacy of Pracision; NI - Not Raquested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIRLD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR. ACID RASE POTENT.
ID % ¥1000¢ 1000t /1000t % % % /1000t 1000t
2-028-WR1 0.74 231 -4.72 -28 032 0.05 T 037 156 -5.28
[22-028-WR2 0.19 5.94 -3.10 9 0.18 <0.01 0.01 0.00 -3.10
WATER MATRIX ANALYSES
Metals in Water
Results In ug/l HARDNESS
FIELD CALC.
D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb 2n (mg CaCOL)
[22-028-AD1 0.43 508 5.7 26 U 87U 47 U 129 5870 011U 386 80U 28 204U 140 750
[22.028-SW1 012 U 16.8 27 28U 87U 47 U 46U 1380 011U 225 8o u 4.7 294 U 759 721
122-028-SW?2 012U 40 36 26 U 87U 47 U 46 U 370 011U 20.7 gou 28 294 U 47 537
. U - Not Detected; J « Estimated Quantity; X - Outliar for Accwracy ar Pracisioq; NR » Not Raquesed
Wet Chemistry
Results in mgA LEGEND
SE1 - Dowtstsam in Uppat Clancy Cimak: iton staining fom adit discharge; 0o vegstation. AD1 - Adl duchecgeimep sheve WRL
TOTAL RI2 - Upstoam i Upper Clarxyy Comak, ' SW1 - Seww s smple 22022 SEI1.
FIELD DISSOLVED WRA - Cossposits of subsemples WRIA md 15, SW2.- Same s sunple IANED
1D. SOLIDS CHLORIDE  SULFATR NOYNO2N CYANIDE WE2 - Coposiie of submesples WR2A and 25.
BACKAROUND - Procs the Boukde Chisf Mins (22-132.881)
P2-028-AD1 116 <5 32 <0.05 NR
[22-028-SW1 125 <5 32 <0.05 NR
22-028-SW2 80 <5 50 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Carmody County:_Jefferson
Legal Description: T_6N __ R _3W Section(s):_SW 1/4, NW 1/4, Section 14
Mining District:_Elkhorn Mine Type:_Hardrock/Au, Ag
Latitude:_N 46° 16’ 20" Primary Drainage:_Elkhom Creek
Longitude:_W 111° §7' 05" USGS Code:_10020006
Land Status:_Private Secondary Drainage:_Slaughterhouse Gulch
Quad:_EIlkhorn Date Investigated:_August 4, 1994

Inspectors:_Flammang, Clark, West P.A #_22-337
Organization:_Pioneer Technical Services. Inc.

. The volume of tailings observed at the site was estimated to be 15,615 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Silver: 1.7J to 88.1J mg/kg Iron: 95,500 to 108,000 mg/kg
Arsenic: 272 to 841 mg/kg Mercury: 0.40 to 138 mg/kg
Cadmium: 5.1 to 175 mg/kg Lead: 5,540 to 13,100 mg/kg
Cobalt: 52.7J mg/kg Antimony: 487J to 1,170J mg/kg
Copper: 494 to 1,250 mg/kg Zinc: 278 to 29,500 mg/kg

. Significantly high concentrations of cyanide were detected in TP-1 (4,704 mg/kg) and
TP-3 (3,075 mg/kg).

. The volume of waste rock observed at the site was estimated to be 2,475 cubic yards.
The following elements were elevated to at ieast three times the background
concentrations:

Silver: 1.7J mg/kg Iron: 138,000 mg/kg
Arsenic: 1,560 mg/kg Mercury: 1.00 mg/kg
Cadmium: 6.6 mg/kg Lead: 53.5 mg/kg
Copper: 616 mg/kg

. No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

. Slaughterhouse Guich flows through the center of the site. Observed releases to

Slaughterhouse Gulch were documented for iron, tead, and zinc. No MCLs were
exceeded in Slaughterhouse Gulch; however, the chronic aquatic life criteria for cadmium,
copper, iron, and lead were exceeded in downstream samples. These exceedances were
directly aftributable to the site. '

. Potential safety hazards observed at the site includes two open (but fenced) shafts, two
open adits, three small open pits, and various collapsing wooden and metal structures.
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Carmody PA# 22337
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - FLAMMANG
INVESTIGATION DATE: 08/04/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis )
FIELD Ag As Ba cd Co Ct Cu Fe Hg Mn Ni 1) sb n CYANIDE
] (me/Kg) (g/Kg) (mg/Kg) (mg/Kg) (mg/Xg) (mg/Kg) (mg/Kg) (mg/Kg) (@a/Kg) (ng/Kg) (mp/Ke) (ug/Kg) mg/Kg  (ma/K (mg/Kg)
2-337.SE1 14U a7 66.2 45 234 J 122 425 69400 0.20 682 Jx 111 605 168 W 293 NR
[22-337-SE2 o8 u 737 51.2 13 774 47 112 21200 0.16 407 JX 49 31.7 83 W 670 NR
22-337-SE3 595 J 110 2819 148 419 49 289 13800 720 287 JX 41 2410 205 J 6400 NR
[22-337-SE4 225 571 489 193 6.7J 136 110 16300 234 430JX 140 1110 456 J 2060 NR
[22-337-TP1 881 J 272 15 175 45 23 494 11600 753 2340 JX 6.1 5540 487 4 14700 4,704
2-337-TP2 1.7 4 448 223 6.4 18.7 J 3.1 1070 108000 0.10 285 JX 19.2 256 10.3 UJ 278 0.378
2-337-TP3 18J 841 845 51 5274 174 1210 95500 0.40 1210 X 169 27 119 Ul 618 3.075
[22-337-TP4 759 J 368 40.1 889 194 <X} 1250 16800 138 850 JX 55 13100 1170 J 28500 <0.285
P2-337-WR1 1.74 1560 143 - 8.6 1.7 438 616 138000 1.00 434 JX 129 535 103 W 145 NR
IBACKGROUND o5 U 213 267 05U 93J 15.0 139 17400 005 1410 1.1 177 58U 858J NR
U = Not Detacied, J - Ratimaied Quantity; X - Ouiflet for Accarusy or Precisio; N - Not Requesind
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % ¥1000t 1000t /1000t % % % ¥1000¢ V1000t
22.337-TP1 <0.01 0.00 196 196 <0.01 0.10 0.03 312 193
[22-337-TP2 1.64 512 1.02 -50 1.50 0.09 0.05 281 -1.80
2-337-TP3 0.12 37 775 738 0.05 0.04 0.03 1.25 763
2-337-TP4 0.07 219 118 116 0.05 <0.01 0.02 0.00 118
[22-337-WR1 1.79 559 -0.82 -57 1.73 0.01 0.05 0.3 -1.13
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
1D Ag As Ba cd Co Cr Cu Fa Hg Mn Ni Pb Sb Zn (mg CaCOML)
22-337-GW1 012U 82 55 40U 84 U 68 U 59U 53.7 0.13 JX 23U 144 U 04U 516U 178 178
2-337-SW1 012U 11.9 141 40U 84U 68 U 176 1420 0.08 UX 380 15.7 24 516 U 198 126
2-337-SW2 012U 8.0 11.2 40U 84U 68 U 79 402 0.17 JX 214 144 U 0.9 516 U 156U 125
[22-337-SW3 023 114 12.7 42 84 U 68 U 10.0 481 0.29 JX 173 202 213 516 U 492 129
Wet Chemistry
Results in mgA LEGEND .
TOTAL SE2 - Up gadint in Stasghimbonse Gakiy 152 shove meidence. GW1 « Woll lecated possibly dewngeadiont of TP1 & cppadint of e met;
FIELD DISSOLVED K3 - Dowaguadiant: belew TP4 an Ekhom Ciek and sbove next oaill building. outside Guocet o pamp.
LD. SOLIDS CHLORIDE SULFATE NOVNO2-N CYANIDE 884 - I Hlkhom Coneks upgiadient wih 8k Gukh SW1 « Sume ae sunpls 22.337-6E1.
- Composils of syl TPIA-L, 181, and (C-1. SW2 - Bame ae smple 22337852
22-337-GW1 184 <50 37 0.28 <0.005 « Compoaits of scbmpias TF2A ticiigh ZA-C and TPZH-A nd 1D, SW3 .« Same ae sunple 22337810
22-337-SW1 88 <5.0 80 <0.05 <0.005 - Compesite of sibsaples TPIA, TPIB-A thrugh 3B-C.
22-337-SW2 111 <5.0 80 <005  <0.005 « Compasa of hsmmpihs TPAA txoogh D,
[22-337-sW3 114 <5.0 8.0 <0.05 <0.005 WRL - of WRIA ®




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_lron County:_Jefferson ,
Legal Description: T_7N R _3W Section(s):_SW 1/4, SW 1/4, Section 36
Mining District:_Elkhorn Mine Type:_Hardrock/Fe
Latitude:_N 46° 18’ 37" Primary Drainage:_Muskrat Creek
Longitude:_W 111° 55'43" USGS Code:_10020006
Land Status:_Private : Secondary Drainage:_Muskrat Creek
Quad:_Elkhorn Date Investigated:_August 9, 1994

Inspectors:_Flammang, Belanger. West  P.A. # _22-359
Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 8,535 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Cobalt: 21.1to 27.1 mg/kg Copper: 410 to 487 mg/kg

Iron: 64,700 to 75,200 mg/kg

One discharging adit was associated with the site. No MCLs were exceeded in the adit
discharge; however, the acute and chronic aquatic life criteria for copper and the chronic
aquatic life criteria for mercury were exceeded in the discharge.

A sediment sample was collected from the adit discharge drainage (downstream from
where the adit discharge seeped into the ground). The sediment contained significantly
elevated (>3X background) levels of cobalt, copper, iron, and zinc.

Potential safety hazards observed at the site included several collapsing loadout
structures and several collapsing cabins.
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Iron PA¥ 22-359

AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - FLAMMANG
INVESTIGATION DATE: 08/09/94

SOLID MATRIX ANALYSES
Metals in soils
Results par dry weight basis
FIELD Ag As Ba cd Co Cr [ Fe Hg Mn Ni Pb sb 2n CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) (mg’Kg) {mg/Kg) (mg/Kg) (gKg (mg/Kg) (mg/Kg) (ng’Kp) (mg/Kg) (@mg/Kg) mgKg)  (mgKp (mg/Kg)
[22-359-SE2 24 119 749 46 164 102 4130 115000 0.30 871 174 855 132 W 451 NR
22-359-WR1 08 u 478 348 40 271 28 487 84700 033 773 40 20.1 74U 108 NR
[22-359-WR2 25 84.0 80.0 35 211 6.0 410 75200 0.08 332 27 539 76 U 96.0 NR
CKGROUND 20 959 105 32 5.0 105 60.0 13300 0.17 1020 8.8 90.7 120U 110 NR
U - Not Detectad; J - Etimated Quentily; X - Outlier for Accurecy or Pracision; NR - Not Raquasiad
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID RASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
ID % /1000t /1000t /1000t % % % V1000t v1000t
22-358-WR1 0.04 125 881 758 0.04 <0.01 0.01 0.00 8.81
22-359-WR2 032 100 468 53 0.24 0.03 0.05 0.94 3.75
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
ID Ag As B cd Co cr Cu Fe Hg Mn Ni Pb sb n (mg CeCOIL)
[22-359-AD1 0.12 UX 20 55U 40U 84U 68 U 15.7 452 0.12 3.6 144 U 11U 516U 156U 712
T -Nat Detacied; J - Entimaiad Quantity; X - Ouitier for Accaracy ar Pracisios; M - Not Raquested
Wet Chemistry
Results in mgh LEGEND
TOTAL 582 - Organic soil poasect sbeve 81 I dry crakraage 200" bebow mina, AD1 - Buaple whvs waler flows off msatal stheet; Maclad with WRA,
FIELD DISSOLVED - Composils of ssbeampls WRIA, 2A, 2B, $A, and 5B.
LD. SOLIDS CHLORIDE  SULFATE NOINOXN CYANIDE WR2 . Composim of rbsemples WR1A, 44, mxd 4B.
- Prom the koo Mios (22-339.881).
[22-359-AD1 80 <50 10 0.09 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Trumley Heap Leach County:_Jefferson
Legal Description: T_6N R _3W Section(s):_NW 1/4, SW 1/4, Section 15
Mining District:_Elkhorn 'Mine Type:_Millsite/Au
Latitude: _N 46° 16’ 13" Primary Drainage:_Elkhorn Creek
Longitude:_W 111° 58' 15" USGS Code:_10020006
Land Status:_Private Secondary Drainage:_Turnley Meadows Creek
Quad:_Elkhorn Date Investigated:_July 1, 1994
Inspectors:_Bisch, Flammang, West P.A. #_22-501

Organization:_Pioneer Technical Services, Inc.

. The overall volume of tailings associated with this site could not be determined
accurately. The site was previously reclaimed, and bore holes were not drilled through
the reclaimed tailings to determine total depth. Although the reclamation effort appeared
to have consisted of application of cover soil and revegetation, tailings were observed at
the surface in several scattered, isolated pockets. The following elements were elevated
to at least three times the background concentrations:

Silver: 55.2 mg/kg Mercury: 2.83 mg/kg
Arsenic: 229 mg/kg Lead: 3,710 mg/kg
Cadmium: 130 mg/kg Antimony: 309J mg/kg
Copper: 367 mg/kg Zinc: 12,100J mg/kg
. No waste rock was observed at the site.
. Turnley Creek flows adjacent to the site on the north side. No observed releases to

Turnley Creek were documented; additionally, no MCLs or aquatic life criteria were
exceeded in Turnley Creek either upstream or downstream from the site.

. Of the four monitoring wells located at the site, all were installed downgradient from the
reclaimed tailings pond (no upgradient wells were found). The shallowest well was
sampled (static water level = 8.15 feet from the top of the casing); and no MCLs were
exceeded in the sample.
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Trumley Heap Leach PA# 22-501
AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER -
INVESTIGATION DATE: 0706/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb sb Zn CYANIDE
D (mg/Kg) (mg/KQ (mg/Kg) mgKD (mp/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp) (me/Kg) (mg/Kg) (mgKp) mgKg)  (mpKg (mg/Kg)
22-501-SE1 06 U 83 28.0 08 U 57 128 138 8810 0.03 U 180 6.4 81U 6.5 Ul 3773 NR
22.501-SE2 0.7 U 8.1 19.2 07U 25 58 72 8780 o003 U 137 35 92U 74 UJ 137J NR
22-501-S52 10.7 459 833 318 123 125 946 24500 0.59 866 107 883 476 J 2860 J NR
22-501-S83 41 29.9 181 100 89 258 51.7 18800 0.25 961 139 239 163 J 802 J NR
22-501-TP1 55.2 228 175 130 34 24 387 98570 283 1920 32 3710 309 J 12100 J NR
FACKGROUND o5 Vv 213 267 o5uU 83 15.0 139 17400 0.05 1410 1141 177 S8 W 858J NR
U~ ot Detacind, T - Eatimated Quaniity, X - Outfiar for Accurncy ot Precisios; NA - Net Raguested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASR POTENT.
D % Y1000t /1000t 1000t % % % Y1000t ¥1000¢
22-501-TP1 0.05 1.56 146 145 <0,01 0.03 0.09 094 145
WATER MATRIX ANALYSES
Metals in Water
Results in ugL HARDNESS
FIELD CALC.
D Ag Bs Co o Cu Fe Hg Mn Ni ) sb 2n (mg CaCOML)
2-501-GW1 012 U 11U 50.9 28U 111 JX 47 U 48 U 15.0 01t U 44U 80U 23 224 U 139 503
22-501-GW2 012U 11U 505 28U 10.7 JX 47U 48 U 94 U 011U 44U 80U 18 204 U 17.2 510
22-501-GW3 012 U 11U 21 U 26U 8.7 UX 47 U 46 U 84U 011U 44 U 8o u 04U 294U 45U <01
22-501-SW1 012 U 14 1.8 26 U 8.7 UX 47U 48 U 410J 011U 291 80U 1.0 294 U 5.1 571
[22-501-SW2 0.12 U 15 8.7 26 U 8.7 UX 47 U 46 U 240 J 011U 19.2 8o U 0.7 294 U 45U 522
'~ Not Detacied; J - Estimated Quactily; X - Outlisr far Accurncy s Pracisiog; MR - Het Raquested
Wet Chamistry '
Results in mgh LEGEND
TOTAL 881 « Dewnsivsam In Tumbey Cruc. GWI1 - Canler ssonitoring well, Uppets est aquifec.
FIELD DISSOLVED 62 - Upsteam in Tumniey Comke. GW2 - Doplicate of QWY
LD. SOLIDS CHLORIDE SULFATE NOWNOZ-N  CYANIDE 882 - § point compasite an Ine 30° st a0 sparsiey vegatsind schimed mes. GW) - Blaok sumpls.
883 - 3 point cempasitn an tine 50’ spant balow fnceline, downgsadiant of roclsimed see. SWI - Sune = supple 22.501 SBL
22-501-GW1 o911 <5.0 532 1.72 0.01 1 - Composite f mibsmples TP1 md UNIGL. SW2. Sume i sunple 22301 SE2.
22-501-GW2 897 <50 507 1688 <0.005 BACKGROUND - Prom tha Tumbey Hoap Laach (22-501-851).
22-501-GW3 NR NR NR NR <0005
22.501-8W1 57 <50 10 0.07 0.01
22-501-SW2 80 <50 90 0.07 <0.005




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Elkhorn Creek Tailings County:_Jefferson |
Legal Description: T_6N R _3W Section(s):_SE 1/4. E 1/2, Section 15
Mining District:_Elkhorn \ Mine Type:_Hardrock/Ay
Latitude:_N 46° 10 11" Primary Drainage:_Elkhorn Creekk
Longitude:_W 111° 57' 18" USGS Code:_10020006
Land Status:_Private Secondary Drainage:_Elkhorn Creek
Quad:_Elkhorn Date Investigated:_August 8, 1994

Inspectors:_Tuesday, Belanger. West = P.A #_22-502
Organization:_Pioneer Technical Services. Inc.

The volume of tailings observed at the site was estimated to be 51,635 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver: 54.1 to 86.4 mg/kg Mercury: 1.71 to 9.36 mg/kg
Arsenic: 189 to 448 mg/kg Lead: 3,380 to 8,800 mg/kg
Cadmium: 134 to 229 mg/kg Antimony: 256 to 484 mg/kg
Copper: 323 to 687 mg/kg Zinc: 12,300 to 18,400 mg/kg

No waste rock was observed at the site.

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

Elkhorn Creek flows through the center of the site. Observed releases to Elkhorn Creek
were documented for lead and zinc. The MCL for cadmium and the acute and chronic

aquatic life criteria for cadmium and zinc were exceeded in the downstream sample.
These exceedances were directly attributable to the site.

Potential safety hazards observed at the site included a collapsing mill building.
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Elkhorn Creek Tallings PA# 22-502
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 08/08/34

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Pe Hg Mn Ni Pb sb In CYANIDE
1D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (gKg). (mg/Kg) (mp/Kg) (mg/Kg) (mgKg) (mg/Kg) (ng/KQ) (wg/Ke) mgXg)  (mgKp mg/Kg)
22-502-SE1 548 184 222 89.8 35 44 332 10300 269 . 1380 614 3510 225 8440 NR
22-502-SE2 632 165 194 79.9 35 4.1 340 10200 40.2 1370 504 3590 26 9260 NR
[22-502-SE3 93.0 159 az7 3841 85 80 409 28800 443 384 784 3190 209 11400 NR
[22-502-TP1 86.4 320 . 240 180 29 40 601 11300 545 2580 6.7 J 5910 430 14800 8.16
22-502-TP2 745 448 322 229 41 49 687 14900 9.36 - 3200 103 J 8800 484 18400 108
22-502-TP3 54.1 189 10.0 134 32 29 323 7330 1.71 1690 a3l 3380 258 12300 1.91
KGROUND VRV 213 267 [LE-RT) 9.3 150 139 17400 0.05 1410 114 17.7 58 UJ 858J NR
U - Not Detecisd; J - Estipaiod Quantity; X -~ Outlier for Aceurncy ar Pracision; NR - Not Requusted
Acid/Base Accounting
TOTAL ’ SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE SULPATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000¢ V1000t 1000t % % % /1000t /10001
2-502-TP1 0.15 469 198 193 0.01 0.08 0.08 2.50 196
2-502-TP2 035 109 200 190 035 <0,01 0.01 . 000 200
2-502-TP3 017 5.31 204 199 0.02 <0.01 0.21 0.00 204
WATER MATRIX ANALYSES
Metals in Water
Rasults in ug/L HARDNESS
FIELD CALC.
D Ag As Ba cd Co cr Cu Fe Hg Mn Ni Pb sb Zn (mg CaCOVL)
22-502-SW1 0.22 JX 107 19.4 9.8 84 U 68 U 8.7 779 J 0.76 432 ) 144U 862J 518U 299 148
[22-502-SW2 0.15 JX 92 158 6.6 84 U 68 U 95 108 J 0.36 344 ) 144 U 664 J 518U 181 141
22-502-SW3 032 JX 95 127 40U 84 U 68 U 70 98.0 J 030 838J 144 U 1604 516U 211 126
' - Not Detsciad: J - Estimated Quentity; X - Outller for Acxoracy or Precisios; NB + Not Raqeested
Woet Chemistry
Results in mg/ LEGEND
TOTAL + Downstyemn Eldam Cumak; belew TP2. SWI - Same e mcuples 22202981,
FIELD DISSOLVED SE2 - A e Bikiom Coudk; betwae TPL and TP2. SW2. Same ae maphs 2361582,
1D. SOLIDS CHLORIDE SULFATE NOVNO2-N CYANIDE - Upstzeam Elkrsen Cumake; sbeve TPL. SW3 - Zama 0o mmmple 22.302.50.
1 - Composite of sibmasples TPLA- auogh 144,
2-502-SW1 121 <50 19 0.19 NR + Composie of el TPLAS md 1A
[22-502-SW2 125 <50 12 0.09 NR « Camposits of mbeumples TP2A-1 teough 24-6.
-502-SW3 100 <50 6 <0.05 NR - Prom tha Trmiey Haep Leach (229013813,




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY

Mine/Site Name:_Danny T County:_Judith Basin
Legal Description: T_15N R _9E Section(s):._SE 1/4. NW 1/4, Section 7
Mining District:_Hughesville Mine Type:_Hardrock/Ag. Pb. Zn

~ Latitude:_N 47° 04’ 39.7" Primary Drainage:_Dry Fork Beit Creek
Longitude:_W 110° 38'0.7" USGS Code:_10030105
Land Status:_Private Secondary Drainage:_Galena Creek
Quad:_Barker Date Investigated:_July 11, 1994
Inspectors:_Tuesday, Bisch, West P.A. #_23-500
Organization:_Pioneer Technical Services. Inc.
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock observed at the site was estimated to be 10,200 cubic yards.

The following elements were elevated to at least three times the background
concentrations: '

Silver: 12.5JX mg/kg Mercury: 0.15J mg/kg
Arsenic: 200J mg/kg Lead: 3,140 mg/kg
Copper: 56.3 mg/kg Zinc: 213 mg/kg
. The waste rock dump was actively eroding down the drainage toward Galena Creek.
. One discharging adit that eventually flowed into Galena Creek was observed at the site.

The adit was sampled at its mouth (AD-1) and again after flowing over the waste rock
dump (SW-1). At the mouth, the pH was 3.01, and the MCLs for arsenic, cadmium, and
antimony and the EPA action level for lead were exceeded. In addition, the acute and
chronic aquatic life criteria for cadmium, copper, and zinc and the chronic aquatic life
criteria for iron and lead were exceeded. After flowing over waste rock, the pH of the
discharge was 3.0, and the MCLs for arsenic, cadmium, and antimony were exceeded.
The acute and chronic aquatic life criteria for cadmium, copper, and zinc and the chronic
aquatic life criteria for arsenic, iron, and lead were also exceeded.

. Galena Creek was not sampled due to known poor water quality and abundant available
data for the stream and the effect of the Marcelline Mine below the Danny T at Galena
Creek.

. No hazardous mine openings (the adit was gated) or structures were observed at the site;

however, abundant debris was scattered throughout the site.
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Danny T. Mine PA# 23-500

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/11/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry welght basis
FIELD Ag As Ba cd Co o Cu Pe Hg Mn Ni Pb sb Zn CYANIDE
1D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/K) (wg/Kg) (€70 (ng/Kg) mgKp)  (@meKp (mg/Kg)
[23-500-WR1 125 WX 200 J 125 05U 18 U 16 56.3 28300 0154 105 16U 3140 59 UJ 213 NR
EACKGROUND 05 UX 45 UJ 150 04 U 6.1 89 11.2 15100 0.04 J 770 1141 315 sSow 59.7 NR
. U « Not Deiscta ; J - Estimated Qomstity; X - Outlisr v Accurscy or Precisio; NY - Not Ruquestad
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL.  ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDRASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % 1000t 1/1000t /1000t % % % +/1000t /1000t
3-500-WR1 1.67 522 <153 -80 1.29 <0.01 0.38 0.00 <753
WATER MATRIX ANALYSES
Metals in Water
Results in ug/lL HARDNESS
PIELD CALC.
1] Ag As Ba cd Co [ Cu Fe Mn Ni Pb Sb Zn (mg CaCOL)
[23-500-AD1 0.15 133 49 257 4 §5.0 15.7 1010 142000 0.08 U 119000 408 14 96.1 58400 422
[23-500-SW1 0.29 260 41 281 J 56.1 90 1130 142000 Q08 U 124000 40.7 113 107 62300 428
U -Net Datscied; J + Batirmtsd Quastity, X - Outliw for Acouracy or Precizio N - Not Raquasted
Wet Chemistry I
Results in mg/ LEGEND
TOTAL WRY « Composits of esbmsmpies WR1A tough (C, AD1 - Adit dischurge sssocisied with WRI,
FIELD DISSOLVED IBACKOROUND - Procs the Dervyy T. Mire (23-500-881). W1 - Adi dischumgs e flowing over WRY; just sbeve Maxailom dump,
LD. SOLIDS CHLORIDE  SULFATE NOVNOMN  CYANIDE
23-500-AD1 1780 <5 €51 <0.05 NR
23-500-SW1 1850 <5 1050 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Roncor/Amax Sapphire ~ County:_Judith Basin
Legal Description: T_13N R _11E Section(s):_Sections 21, 22, 23, and 24
Mining District:_Yogo Mine Type:_Open pit/Yogo sapphires
Latitude:_N 46° 52' Primary Drainage:_Judith River
Longitude:_W 110° 20Q' USGS Code:_10040103
Land Status:_Private Secondary Drainage:_Yogo Creek

Quad:_Indian Hill and Woodhurst Mountain __  Date Investigated:_September 10, 1993
Inspectors:_Bullock, S. Babits P.A. #_23-501
Organization:_Pioneer Technical Services. Inc.

A site visit was not conducted at this site during the 1994 inventory, however, the site was
informally inspected in 1993 while conducting an inventory at the Vortex Site (23-027).

The tailings observed at the site consisted of fine clays (limestone fines) from wash plant
operations. The volume of tailings was not determined, and no tailings samples were
collected; however, metals concentrations are expected to be very low according to data
collected at the adjacent Vortex Site.

No discharging adits, filled shafts, seeps, or springs were observed at the site.

Yogo Creek flows adjacent to the site on the north side. Surface water and $ediment data
collected from Yogo Creek in 1993 indicated that metals concentrations were not
significantly elevated downstream from the site compared to upstream concentrations. No
MCLs or aquatic life criteria were exceeded in Yogo Creek.

Potential safety hazards observed at the site included two hazardous mine openings, one
large open adit, and an open shaft.
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Roncor/Amax Sapphire PA# 23-501
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-BULLOCK
INVESTIGATION DATE: 9/10/93

|

SOLID MATRIX ANALYSES
Metals in soils -
Resuits per dry weight basis
FIELD As od Co Cr Cu Fe Hg Mn Ni P> Sb In CYANIDR
D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) {mg/Kg) (mg/Kp) (mg/Kg) (mg/Kp) (mg/Kg)
7-SE-2 15.2 13U 9.86 452 239 17000 0.045 U 392 44.4 21.9 9.17 W 80.9 NR
[23-027-SE-3 14 io0v 821 37 195 15000 0.052 ) 322 369 14.7 72U 61.8 NR
U - Not Detorte, J - Batimated Quastity, X « Outlicy for Accuracy o¢ Precision; NR - Not Requmted
MECHANICAL ANALYSIS -
1) % CLAY % SAND % SILT % COARSE MATHRIAL (>2mm)
3-027-SE-2 10 63 27 1]
3-027-SE-3 4 €3 3 0
WATER MATRIX ANALYSES
Metals in Water Results in ug/L.
FIELD CALC.
D As cd Co Cr Cu Fo Hg Mn Ni Pb Sb Zn  (mgCaCOIL)
7-SW-2 1.38 JX 257 U 97U 6.83 U 185U 102 0.12 U 408 U 127 U 147 307U 757U 188
3-027-SW-3 0.96 U 257U 87U 683 U 247 J 89 012U 408 U 127U .0.72 307 U 8.17 203
Wet Chemistry Results in mg/
__ LEGEND _
TOTAL TOTAL .
FIELD DISSOLVED  SUSPENDED SE2- B posed and reclaimed pond, owned by SW2 - Same as sample SR2.
LD. SOLIDS SOLIDS CHLORIDE SULFATE  NO3/NO2-N CYANIDE 183 Ronco. Downstreem of shaft. SW3 - Same as sample SE3.
SE3 - At Ronco intake pond above Ronca tailings, downstream
23-027-SW-1 287 < 50 12 < 0.05 NR <4 of placer tailings.
p3—027-SW-2 247 < 50 14 < 0.05 NR <4
23-027-SW-3 265 < 50 14 < 0.05 NR <4




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Joslyn Street Tailings County:_Lewis and Clark
Legal Description: T_10N R _4W Section(s)._NE 1/4, NE 1/4, SE 1/4, Section 23
Mining District:_Helena Mine Type:_N/A
Latitude:_N 46° 35' 49.1" Primary Drainage:_TenmileCreek
Longitude: _W 112° 03' 56" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_Tenmile Creek
Quad:_Helena Date Investigated:_July 27, 1994

Inspectors:_Tuesday. Clark, West P.A #_25-501
Organization:_Pioneer Technical Services, Inc.

The volume of tailings observed at the site was estimated to be 4,900 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Arsenic: 8,520 to 29,300 mg/kg Lead: 557 to 9,230 mg/kg
Cadmium: 6.4J to 128J mg/kg Antimony: 54.0 to 238 mg/kg
Copper: 98.9 to 464 mg/kg Zinc: 1,010 to 16,400 mg/kg

Mercury: 0.22 to 0.32 mg/kg

The tailings were located directly in a residential area and had exceptionally high
concentrations of arsenic and lead. On-site residents were concerned about groundwater
contamination and child exposure to these contaminants.

No waste rock dumps, discharging adits, filled shafts, seeps, or springs were observed at
the site. A small volume of ponded water was observed on one of the tailings areas. The
ponded water was sampled for field parameters only (pH = 2.02, SC = 12,400 uS/cm).

Groundwater samples were collected upgradient and downgradient from the site. No

observed releases to groundwater were documented; and no MCLs were exceeded in
either of the groundwater samples.
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Joslyn Street Tallings PA¥# 25-501
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 07/27/94
SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
FIELD Ag A1 Ba cd Co o Cu Fe Hg Ma Ni Pb Sb Zn CYANIDE
1D (mg/Kg (mg/Kg) (mg/Kg) (@g/KD) {mg/Xg) (mg/Kg) (mg/Kg) (ma/Kg) (mg/Kg) (mg/Kp) (KD (my/Kg) (mg/Kg) (mg/Kg) (ng/Kg)
25-501-TP1A 36.7 JX 13900 20.2 19.1J 1.8 32y 989 25300 0.22 475 26 U 3730 58.9 1900 1.522
25-501-TP1B 14 JX 8520 129 413 J 93 192 J 407 47200 0.08 1050 74 5§57 16.3 6130 0.657
25-501-TP2 59.0 JX 11800 137 64J 17U 273J 432 58000 0.32 108 3.3 8650 54.0 1010 2.18
25-501-TP3 725 JX 29300 55 128 J 9.7 1954 464 59700 0.16 5N 33 9230 238 16400 <0.253
BACKGROUND NR 271 165 JX 134 136 17.9 29.7 23300 0.071 JX 672 179J 383 J 698 UJ 76.4 NR
U - Nat Detacled T « Ratiruted Quuntly, X « Outthes for AcGuracy or Pracision; NR - Hot Recoetsd
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE  SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % /1000t /1000t 1000t LY % % /1000t 1000t
5-501-TP1A 1.68 525 -8.08 61 057 0.33 0.78 103 -184
25-501-TP1B 399 125 -7.88 =133 3.74 <0.01 0.25 0.00 -7.88
25-501-TP2 1.83 57.2 0.50 -57 1.80 <0.01 0.03 0.00 0.50
25-501-TP3 5§55 173 287 =203 <0.01 215 381 687.2 -96.8
WATER MATRIX ANALYSES
Metals In Water
Results in ug/L HARDNESS
FIELD CALC.
1D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn (mg C2COVL)
25-501-GW1 012 U 8.3 523 0.13 84U 68U S5V 14.0 0.18 23U 144 U 42 ) 34 156 U 343
25-8D01-GW2 012U 45 496 0.0 84U 68 U 59UV 12230 011U 23U 144 U 1.1 u 24 U 203 186
U Not Delacied; J - Beivssia! Quantity, X - Outlier for ACGWMCY o Pracision; KR - Net Baquested
Wet Chemistry
Results in mg/ LEGEND
TOTAL [ TPAA - Campasite of sebascpies TP1A-, IB-1, 1C-1,1D-1, 1B-1, amt 34-1. W - GV wall Ky tack supplying vester £ goif ooure Irigation,
FIELD DISSOLVED TPIB - Componite of edbasarpies TPIA-2, IB-2 1C-2, 1D-2, mmd 182 frobably wp of 0O gradind.
ID. SOLID8 CHLORIDE SULFATE NO3/NO2-N CYANIDE TP2- Compaelie of mbnampies TP 241, and 2A-2. M- . ok o) of taitings
T3 - Comqponiie of susharsples TPIA-S mud JA-S.
25-501-GW1 447 29 81 492 <0.005 BACKROUND - From the Franktin Miss (23-309-831) (1088 Deta)
125-501-GW2 257 <5 38 0.85 <0.005




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:_Drumiummon Mine. Mill. and
Tailinas

Legal Description:

Mine/Mill T 12N R 6W and T 11N R 6W
Tailings T 12N R SW and T 11N R 5W
Mining District:_Marysville

Latitude:_N 46° 44' 36"; N 46° 44' 58"
Longitude:_W 112° 17' 45" W 112° 15' 28"
Land Status:_Private/Public
Quad:_Greenhorn Mountain and Canyon Creek
Inspectors:_Tuesday, Belanger, Clark, West
Organization:_Pioneer Technical Services. Inc.

County:_Lewis and Clark

Mine/Mill Section(s).__SE 1/4, Section 36 and

NW 1/4, N 1/2, Section 1

Talllngs Section(s): __Sﬂ/_4._$_/2._$_e§1|9_u_3_
NE 1/4 /4 1

Mlne Type._aLd_o_dsLQu._Au_Ag._Eh._Zn._MQ_

Primary Drainage:_Silver Creek

USGS Code:_10030101

Secondary Drainage:_SilverCreek

Date Investigated: _,Lune_Z_S_Z&.J_Q_QA_

P.A.#_25-024

. The volume of tailings observed at the site was estimated to be 178,630 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver: 27.4 mg/kg
Copper: 116 to 149 mg/kg
Lead: 112 to 117 mg/kg

Arsenic: 33.7 to 35.1 mg/kg
Mercury: 1.85JX to 1.94JX mg/kg
Zinc: 205J to 257J mg/kg

. The volume of waste rock observed at the site was estimated to be 9,020 cubic yards.
The following elements were elevated to at least three times the background

concentrations:

Silver: 5 mg/kg

Cadmium: 2.8J mg/kg

Mercury: 0.41JX to 1.43JX mg/kg
Zinc: 311J mg/kg

Arsenic: 46.2 mg/kg
Copper: 55.3 mg/kg
Lead: 119 mg/kg

. One discharging adit was observed at the site. The discharge flowed a short distance to a
small pond. No MCLs were exceeded in the adit discharge; however, the chronic aquatic

life criteria for iron was exceeded.

. Silver Creek flows adjacent to the site on the northwest side. An observed release to
Silver Creek (sediment) was documented for mercury; however, no MCLs or aquatic life

criteria were exceeded in the stream.

. Potential safety hazards observed at the site included four open shafts, two highwalls
associated with two large open pits, and a collapsing loadout structure.
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Drumiumon Mine/Mill PA# 25-024
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 06/23 8 24/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cn Fe Hg Mn Ni Pb sb Zn CYANIDE
D (mg/Kg) (mg/Kg) (mgKg) (@z’Kp) (mg/Kg) mz/Kg) mg/Kg) (mgKg) (mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg’Kg) (ng/Kg) (mg/Kg)
25-024-SE1 19 305 148 J 08 6.1 138 J 388 16100 0.18 1050 J 7.7 203 62U 198 NR
[25-024-SE2 ‘45 198 150 J 0.7 6.0 8.7J 306 13100 6.20 490 J 6.4 620 74 U 73.7 NR
[25-024-SE3 18.8 135 AR 15 39 80 J 60.7 9120 3.78 742 ) 49 777 54U 123 NR
[25-024-TP1 274 33.7 . 992 0.7 43 125 149 11100 1.94 JX 744 8.0 112 161 J. 2574 0401
25-024-TP2 27.4 351 81.3 07 - 30 10.2 116 9230 1.85 JX 626 58 117 128 J 2054 0219
(25-024-WR1 04U 21.7 46.2 04 U, 56 169 30.1 23300 0.41 JX 491 98 121 43 U 596 J NR
25-024-WR2 5 46.2 570 28J 4.2 9.3 853 13200 1.43 JX 727 6.1 119 S7W 3114 NR
BACKGROUND 07U . 82 312J o6 L 5.6 1504 121 14500 003U 454 J 9.8 856 U 69U §8.1 NR
U = Not Detactac: 1 - Estimated Quantity; X - Outliar far Accorecy of Precisien; NR » Not Raquesied
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % ¥1000t Y1000t 1000t % % % V1000t /1000t
[26-024-TP1 0.01 0.31 728 723 <0.01 <0.01 0.01 0.00 728
25-024-TP2 001 0.31 82.0 81.7 <0.01 <0.01 0.01 0.00 820
[25-024-WR1 0.04 1.25 153 152 <0.01 0.07 0.05 219 . 151
|2S-024-WR2 0.15 4.69 81.3 88.6 0.07 0.03 0.05 0.94 50.4
WATER MATRIX ANALYSES
Metals in Water
Results in ug/. HARDNESS
FIELD CALC.
D Ag As Ba cd Co Cr Cu Fe - Hg Mn Ni Pb Sb Zn (mg CaCOM)
[25-024-AD1 0.14 349 128 26U 87U 4.7 UX 46 U 2140 0.t1U 1640 30U 2.1 284 U 6.07 319
25-024-SW1 012V 22 84.0 28U 87U 49 JX 46U 441 011U 80 8.8 29 204U 8.687 144
25-024-SW2 012U 2.1 819 26 U 87U 4.7 UX 46 U 914 011U 2138 80U 23 294 U 45U 139
[25-024-SW3 012U 36 74.4 26U 87U 5.9 JX 73 262 011U 413 80U 68 204 U 137 188
U « Not Deincted, J - Ratimated Quantity; X - Outlior for Accuracy er Precisies; NI - Not Reqoested
Wet Chemistry
Results in mg/ LEGEND
TOTAL SE) . Ortaws Gulch (Fivet Ok cpstoass of mines md mille. ADI - Adit dischmgs on WRA.
FIELD DISSOLVED S50 . Biver Comic below mines, mills, acd TPL. SW] - Same = mwpls 25024501,
1D. SOLIDB CHLORIDE SULFATE NOWNO2-N CYANIDE S - Sibver Covak below tailings o TF2, two miles below mills. SW2 - Supe s mupls 29 42482
SW3 . Same a0 senple 15024523,
[25-024-A01 308 <5 24 <0.05 NR
25-024-SW1 137 <5 80 0.15 NR
25-024-SW2 148 <50 12 0.16 NR
25-024-SW3 177 <5 _18 0.14 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Peerless Jenny/King County:_Lewis and Clark
Legal Description: T_8N__ R _SW Section(s):_SE 1/4, NW 1/4, Section 21
Mining District._Rimini Mine Type:_Hardrock/Au. Ag. Pb
Latitude:_N 46° 25' 54, 7" ‘ Primary Drainage:_Banner Creek
Longitude:_W 112° 14' 20.9" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_Banner Creek
Quad:_Chessman Reservoir Date Investigated:_July 26, 1994
Inspectors._Tuesday, Clark, West P.A. #_25-006

Organization:_Pioneer Technical Services, Inc,

No mill tailings were observed at the site.

The volume of waste rock associated with this site was estimated to be 28,030 cubic
yards. The following elements were elevated to at least three times the background
concentrations:

Silver: 25.2JX to 44.7JX mg/kg Mercury: 0.18 to 0.84 mg/kg
Arsenic: 65.2J to 91.3J mg/kg Lead: 431 to 1,150 mg/kg
Copper: 103 to 291 mg/kg Zinc: 1,050 mg/kg

Two discharging adits and numerous springs were associated with the site. The MCL for
cadmium and the acute and chronic aquatic life criteria for cadmium, copper, and zinc
were exceeded in the Adit #2 discharge. The acute aquatic life criteria for silver and the
chronic aquatic life criteria for lead were exceeded in the Adit #1 discharge.

The adit discharges combined to form the flow in a intermittent drainage which ran
through the center of the site. The acute and chronic aquatic life criteria for cadmium,
copper, and zinc and the chronic aquatic life criteria for lead were exceeded in the
drainage downstream from the site.

Potential safety hazards observed at the site included two large, collapsing
cabins/bunkhouses.
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Peerless Jenny/King PA# 25-008
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/26/94

SOLID MATRIX ANALYSES
Metals in soils
Rasults per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb sb In CYANIDE
D (mg/Ke) (mg/Kg) (mg/Kg) (mz/Kg) mgKD (mg’Kg) (mg/Kg) (@p/Kg) (mg/Kg (mg/Kg) {mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kp)
25-006-SE1 21 2186 101 0.8 52 40 330 19700 0.03 UJX 536 37 488 J 94 W 52.4 NR
[25-006-SE2 139 230 296 0.9 29 20 112 10100 0.03 UX 693 30U 401 J 109 UJ 209 NR
5-006-SE3 223 JX 3224 62.0 5.1 6.2 16U 310 15300 0.03 1240 35U 544 124 UJ 528 NR
25-006-WR1 44.7 JX 913J 26.1 15 20 11U 291 21800 0.18 458 23U 1150 8.2 W 302 NR
[25-0068-WR2 252 JX 652 J 83.3 84 58 14U 103 18800 0.84 689 5.7 431 108 W 1050 NR
25-2682-SE4 1U 78U 35 11 3.6 20 258 3870 0.03 JX 934 34U 239 J 1720W 19 NR
BACKGROUND 08 UJX 189 117 35 §.1 1.9 135 8300 0.03 1480 45 932 8.4 UJ 130 NR
- Not Dabected, 7 - Batiamated Quassity; X - Oulisr for. Acouracy or Precisio, NK - Nt flequested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE  SULFATE PYRITIC ORGANIC SULFUR ACID RASE
FIELD SULFUR ACID BASE POTENT, POTENT. SULFUR SULFUR SULFUR  ACID BASE POTENT.
1D % 1000t 1000t v1000t % % % V1000t 1000t
25-006-WR 1 0.17 5.31 -0.89 6.2 0.15 0.01 0.01 0.3t -1.21
[25-008-WR2 0.34 10.8 1.51 -8.1 a.25 <0.01 0.09 0.00 151
WATER MATRIX ANALYSES
Metals in Water
Results in ug/l. HARDNESS
FIELD CALL.
D Ag As Ba Ca Co Cu Fe Hg Mn Ni Pb Sb Zn (mg CaCOM.)
25-006-AD1 055 3.0 27.7 4,0 UX 84U 68 U 59U 332 0.08 L 31 144 U 32J 516 U 156 U 1898
25-008-AD2 0.22 49 268 104 JX 84U 88 U 104 1090 008 U 4810 144 U 1.7 516U 1230 J 129
25-006-SW2 1.85 19 377 331 WX 84 UV 68 U 349 612 0.08 U 3540 144 U 471J 518U 3B510J 2848B
25-006-SW3 0.30 38 2785 42 JX 84 U 68 U 198 383 0.08 U 680 144 U 334 51860 8874 880
25-262-SW4 0.13 3.2 2598 40 UX 84 68 U 59U 268 008 U 351 . 144U 38J 516 U 164y 474
U+ Not Duinciad; J - Eatisated Quantity; X - Oultier for Accaracy or Pracision; KR « Not Raquesid
Wet Chemistry
Resutlts in mg/l LEGEND
TOTAL 4R1 « Upstraam of WAA la dry draisege. ADI - Upper wit of the Foortess Fanay.
FIELD DISSOLVED + Dowosiram of WR1 in deaicmgs, speiream of WR2. ADZ - Lewe ndit ot fhe Pearfess Joumy.
LD. SOLIDS CHLORIDE SULFATE NOWNO2N CYANIDE « Downsiress of Wi la dreinage. SW2 - Game us sumple 23-006-0E2
29.362-944 - From e Queensbuy/Peociess King Mine; below Peartess draivags. SW3 - Seme 20 semple 19-006-G83.
[25-008-AD1 48 <5 9.0 0.06 NR WR1 - Componite of abmamples WRIA Garough 1D. 29-262-0W4 - Same as snmple 239-262-854.
25-008-AD2 181 <5 a9 0.06 NR « Composits of mbsamples WR2A trwagh 72
[25-0068-SW2 29 <5 40 0.08 NR + Prom the Paarlass Jemy/Kiog Mins (13-606-281).
W3 133 <5 4l 0.08 NR
5-282-SW4 84 <5 3 0.08 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:_Woodrow Wiilson
Legal Description: T_8N _ R _S5W
Mining District:_Rimini

County._Lewis and Clark
Section(s)._SW 1/4, SW 1/4, SW 1/4,
Section 20

Latitude:_N 46° 24' 51"
Longitude:_W 112° 15' 22"
Land Status:_Private
Quad:_Three Brothers
Inspectors:_Tuesday. Clark, West

Mine Type:_Hardrock/Au. Ag
Primary Drainage:_Banner Creek

USGS Code:_10030101

Secondary Drainage:_West Fork Banner Creek
Date Investigated:_July 28, 1994

Organization:_Pioneer Technical Services. Inc. P.A. # _25-258

. No mill tailings were observed at the site.

. The volume of waste rock observed at the site was estimated to be 1,085 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 6.5JX mg/kg Arsenic: 295J mg/kg
Mercury: 1.30 mg/kg Antimony: 30.0J mg/kg
. One discharging adit was observed at the site. The discharge eventually reached a

tributary of the West Fork of Banner Creek downstream from the site. No MCLs were
exceeded in the adit discharge; however, the acute and chronic aquatic life criteria for
zinc and the chronic aquatic life criteria for lead were exceeded.

. A tributary to the West Fork of Banner Creek flows through the center of the site. An
observed release to the tributary was documented for arsenic. No MCLs were exceeded
in the tributary; however, the acute and chronic aquatic life criteria for zinc and the chronic
aquatic life criteria for lead were exceeded both upstream and downstream from the site.

. Potential safety hazards observed at the site included unstable slopes near the collapsed

adit, and a collapsing cabin.
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Woodrow Wiilson PA# 25-258
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/28/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb In CYANIDE
D (@my/Kg) (@g/Kg) (mg/Kg) (mg/Kg) (mg/’Kg) (mg/K) (mg/K (mg/KQ (@mg/Kg) (mg/Kg) (mg/Kg (mg/Kg) g/Kg) gk (mg/Kg)
25-258-SE1 1.3 WX 163 J 199 28 42 20U 27 42500 0.20 70.2 42 U 347 151 W 334 NR
[25-258-SE2 1.7 X 874 J 18.7 10U 39 17U 18.0 20300 0.34 247 4.7 3B7 126 UJ 509 NR
[25-258-SE3 7.1 JX 189 J 163 33U 69 U 56U 270 90000 0.58 348 118 U 498 421 U 201 NR
[25-258-WR1 6.5 JX 205 J 283 07U 15U 12U 120 10800 1.30 201 28 U 495 300 4 7.04 NR
bACKGROUND 08 UJX 1894 117 35 541 18 135 8300 0.03 1486 45 93.2 9.4 W 130 NR
U~ Mot Dateched; § - Estimated Quantity; X - Outtter far Accavwcy or Procition; N& - Not Beqeesisd
Acid/Basa Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULPUR SULFUR ACID BASE POTENT.
D % /1000t /1000t V1000t % % % V1000t /1000t
[25-258-WR1 0.08 250 -0.33 -2.8 0.08 <0.01 <0.01 0.00 0.33
WATER MATRIX ANALYSES
"Metals in Water
Results in ug/l. HARDNESS
FIELD CALC.
1D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni 2] sb 2n (mg CaCO3L)
P§-258-AD1 0.12 U 50 58 4.0 UX 84 U 68U 59U 762 008 UL 134 144 U 15 516 U 42 J 186
[25-258-SW1 0.28 78 95 40 UX 84U 68U 59U 1150 008 U 160 144 U 20 516U 403 J 165
[25-258-SW2 025 37 84 4,0 UX 84UV 88 U 59U 347 0.08 U 118 144 U 14 516 U 388 J 144
25-258-SW3 012U 24 9.7 4.0 UX 84 U 68U 59U 490 0.08 U 745 144 U 20 516 U 522 4 94
U - ot Detocted; J - Estimated Quantity, X - Outliar for Accuracy ar Precisios; NK - Not Requested
Wet Chemistry
Results in mg/ LEGEND
TOTAL SB1 . Downsieesn of ste snd adi dischungs i West Pack of the Wast Potk of Banaer Coasks. AD1 - Ad dischiege anto WRI.
FIELD DISSOLVED 852 . of part of dimep wnd upsiaem of adit disdueygs. W1 - Same e smple 28.238-811 .
1LD. SOLIDS CHLORIDE SULPATE NOVNO2-N CYANIDE - Upsigngm of mine in W Fork of e Wast Park of Barwar Crosk. SW2 - Sune as mmple 25-258-SH2.
WRI - Composiis of it sibmples WRIA thesogh 1C. SW3 - Same w smaple 25-258 SE3.
[25-258-AD1 58 <5 24 0.08 NR - Prom the Peschew JamyvKing Mina (26-258-881),
25-258-SW1 5.0 <5 20 0.08 NR ’
[25-258-SW2 50 <5 18 0.08 NR
[25-258-SW3. 44 <5 14 0.06 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Peter County:_Lewis and Clark
Legal Description: T_8N R _SW Section(s):_SW 1/4. SW 1/4, Section 20
Mining District._Rimini Mine Type:_Hardrock/Au, Ag. Silica
Latitude: _N 46° 25' 27.2" Primary Drainage:_Banner Creek
Longitude: W 112° 15' 42.7" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_West Fork Banner Creek
Quad:_Three Brothers Date Investigated:_July 28, 1994
Inspectors:_Tuesday, Clark, West P.A.#_25-259
Organization:_Pioneer Technical Services. Inc,

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 730 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Arsenic: 142J mg/kg

Mercury: 0.78 mg/kg

One discharging adit was associated with the site. The flow from the adit eventually reached
a tributary of the West Fork of Banner Creek. The MCL for cadmium and the acute and
chronic aquatic life criteria for cadmium and zinc were exceeded in the adit discharge.
Additionally, the chronic aquatic life criteria for iron and lead were exceeded in the adit
discharge.

A tributary to the West Fork of Banner Creek flows adjacent to the site on the east side. No
observed releases to the tributary were documented; however, the chronic aquatic life criteria
for lead was exceeded both upstream and downstream from the site.

Potential safety hazards observed at the site included an unstable slope on the waste rock
dump due to the dump being undercut by the stream.
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Peter PA# 25-259
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/28/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba ca Co Cr Cu Fe Hg Mn N Fb sb Zn CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) (g/kD {(mg/Kg) (mg/Kp) (ng/Kp) (mp/Kg) (mg/Kg) (mg/Kg) e/Kg) (y/Kg) (mg/Kg) (mg/Kg) (mgfKg)
259-SE1 09 UJX 83.7J 205 15 274 14U 205 14500 007 775 128 274 10.3 UJ 179 NR
259-SE2 14U 1174 46.4 13U 172 44 437 32100 0.08 723 100 416 165 W 878 NR
F5-259-WR1 2.0 JX 142 J 142 09 25 11U 131 16500 0.78 225 38 227 85 W 236 NR
" |BACKGROUND oBWX 189J T o117 35 5.1 19 135 8300 0.03 1480 45 932 9.4 W 130 NR
u-r{am:-wq—ﬁmx-uhhm-hﬁgm-mw
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC . SULFUR ACIDBASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
ID % /1000t V1000t /1000t % % % 1000t ¥10001
5-258-WR1 0.28 8.75 1.32 -7.4 025 <0.01 0.03 0.00 1.32
WATER MATRIX ANALYSES
Metals in Water
Results in ug/lL HARDNESS
FIELD X CALL.
D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb sb 2n (mg CaCO3/L)
[25-259-AD1 0.12 U 102 110 55 JX 84U 68 U 59U 4870 008 U 329 144 U 16 518U 9574 280
[25-259-SW1 012U 29 55U 40 UX 84U 68U S9U 148 . oosu 1741 144 U 13 518U 156 U 285
F5259$W2 012U 23 55U 40 UX 84U 68 U S9uU 102 0.08 U 9.3 144 U 18 516U 156 U 252
U - Not Detectad; J - Estimted Quantity; X - Outfler fior Accarscy or Pracision: KR « Not Requesied
Wet Chemistry
Results in mg/ LEGEND
TOTAL = Dewrutme of mine in Bt Fork of W Pork of Bannue sk, ADI - Adt discharge on WRI,
FIELD DISSOLVED SR2 - Upstammm of siste in Hast Pk of Wast Fack of Bannet Camsk. SW1 . Same w mmph 25-259.8R1,
LD. SOLIDS CHLORIDE  SULFATE NO3/NOL-N  CYANIDE (WRI - Cornpaaite of WRIA theough 1C. SW2. Same 0 smmph 25259 82,
- From the Fesrkes Jawngy/King Mine (25-006-81).
[25-259-AD1 9 <5 39 0.06 NR
25-259-SW1 59 <5 13 0.06 NR
25-259-SW2 60 <5 11 0.08 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:_Queensbury

Legal Description; T_8N R _5W
Mining District:_ Rimini
Latitude: N 46° 25' 57"
Longitude:_W 112° 14' 03"
Land Status;_Private

County:_Lewis and Clark
Section(s):_SE 1/4. NW 1/4, Section 21
Mine Type:_Hardrock/Au, Ag

- Primary Drainage:_Banner Creek

USGS Code:_10030101
Secondary Drainage:_Banner Creek

Quad:_Chessman Reservoir Date Investigated:_July 26, 1994
Inspectors:_Tuesday. Clark, West P.A. #_25-262
Organization:_Pioneer Technical Services. Inc.

. No mill tailings were observed at the site.

. The volume of waste rock observed at the site was estimated to be 3,570 cubic yards of

uncovered waste rock on-site. The following elements were elevated to at least three

times the background concentrations:
Silver: 27.8 mg/kg

Copper: 50.5 mg/kg

Lead: 727J mg/kg

Arsenic. 63.6 mg/kg
Mercury: 0.37JX to 0.41JX mg/kg

. One discharging adit was observed at the site which was routed through two settling
ponds before discharging to Banner Creek. No MCLs were exceeded in the adit
discharge; however, the acute and chronic aquatic life criteria for lead and zinc were

exceeded.

. The adit discharge entered an intermittent drainage which was dry upstream from the site.
Downstream from the site, the acute and chronic aquatic life criteria for cadmium and zinc
and the chronic aquatic life criteria for lead were exceeded in this drainage.

. Potential safety hazards observed at the site included one collapsing cabin (low hazard

potential).

5-46



Queensbury PA# 25-262

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/26/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co a Cu . Fe Hg Mn Ni Pb Sb Zn CYANIDE
D (mg/Kg) Gug/Ke) (gzKe) (ng/Kg) (mg/Ke) (mg/Kg) (mg/Kg) @ezKg) (mg/Kg) (mg/Xg) (mg/Kg) (mg/Kg) mgKg  (mgKp (mg/Kg)
25-262-SE1 31 344 90.1 2.1 9.7 51 298 8710 0.07 J4X 897 5.9 158J 117U 140 NR
5-262-SE2 23 82U 13 10U 28 52 83 3900 0.03 UJX 129 35Uy 249 126U 812 NR
E$262$E3 1.7 77U 50.2 25 48 37 107 4880 0.03 WX 837 a3u 4814 117U 156 NR
5-262-SE4 10U 78U 35.0 11 36 20 258 3870 0.03 UJX 934 34U 239J 120U 191 NR
5-262-WR1 15 63.6 T 104 08 U 16U 18 4.7 2010 0.41 JX 31 27U 986 J 97 U 25.7 NR
5-262-WR2 278 317 859 09 U i8Vy 25 505 8130 0.37 X 56.0 32u 7274 15W 883 NR
IBACKGROUND 08 UJX 188J 117 35 51 19 135 8300 0.03 1480 45 83.2 9.4 UJ 130 NR
T « Nat Detected; J - Extinmted Quantity, X - Ontliar for A or Pracisiog, NR - Yot I d
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID RASE POTENT.
ID % V1000t V1000t /1000t % % % 1000t 1000t
5-262-WR1 0.02 0.82 0.03 -0.6 0.02 <0.01 <0.01 0.00 0.03
5-262-WR2 0.25 7.8 -1.69 -9.50 0.14 0.068 0.05 1.87 356
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
1) Ag As Ba ca Co Cr Cu Fe Hg Mn Ni Pb sb Zn (mg CeCOVL)
5-262-AD1 023 1.7 50.7 40 UX 84U 71 58U 824 008 U 170 144 U 2184 518U 106 J 199
25-262-SW2 0.16 49 31.7 40 UX 84U 88U 59U 222 008 U 551 144 U 50J 516U 868J 189
ES-ZGLSWS 0.15 25 415 4.3 JX 84U 88U 59U 528 0.08 L 644 144 U 33J 516U 984J 224
5-262-SW4 013 32 259 4.0 UX 84U 68 U 59U 268 008 U 351 144 U 38J 518U 164J 474
U« Noi Delscteck J « Eatinmtnd Quastity; X - Outllar for Accuracy or Pracision; MR - Net Requested
Wet Chemisiry
Results in mg/l LEGEND
SR . Upstnam snctimert in deainage. ADY . Upper adit dixchargs (ckaed arsd gaiad): adit in Bamer Comalc
TOTAL SB2 « Balow uppermine f ootfall. EW2. Sume as mmple 25-262582.
FIELD DISSOLVED 3 . Balow lowet dmps. SW3 - Sama 10 semple 25-262.8R3.
D SOLIDS CHLORIDE  SULFATE NO¥NOZ-N CYANIDE SB4 - Bebkrw Poariess dainegs. SWA . Same a9 mmple 75-262.5BA.
WRI « Composite of subemnple WRIA and 1.
5-262-AD1 33 <5 1 0.06 NR - Ctmpeaite of sdbssteples WE2A, 2B, A, nd 3B.
25-262-SW2 406 <5 13 0.06 NR - Foom the Poariegs Joury/King Mina (25-006.831).
[25-262-SW3 54 <5 1 0.08 NR
25-262-SW4 84 <5 3 0.06 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Monte Cristo County:_Lewis and Clark
Legal Description: T_8N R _§SW Section(s)._NW 1/4. NW 1/4, NW 1/4, Section
Mining District:_Rimini 17
Latitude:_N 46° 27' 4.7" Mine Type:_Hardrock/Au, Ag, Cu, Pb
Longitude:_ W 112° 15' 59.6" Primary Drainage:_Tenmile Creek
Land Status:_Private USGS Code:_10030101
Quad:_Three Brothers ‘Secondary Drainage:_RubyCreek
Inspectors:_Tuesday, Clark, West Date Investigated:_July 25, 1994

Organization:_Pioneer Technical Services, Inc. P.A. #_25-275

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 5,935 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 23.6 mg/kg Iron: 24,900 to 37,100 mg/kg
Arsenic: 243 to 540 mg/kg Mercury: 0.11JX to 1.13JX mg/kg
Chromium: 6.7 mg/kg Lead: 1,370J to 3,610J mg/kg
Copper: 61.9 to 121 mg/kg Antimony: 42.1J to 184J mg/kg

One discharging adit was observed at the site. The MCL for cadmium and the acute and
chronic aquatic life criteria for cadmium, copper and zinc were exceeded in the adit
discharge. Additionally, the chronic aquatic life criteria for mercury and lead were
exceeded in the adit discharge.

The adit discharge flows over a waste rock dump and entered a swamp area. The acute
and chronic aquatic life criteria for copper and the chronic aquatic life criteria for lead
were exceeded in a surface water sample collected from the swamp. An intermittent
drainage extended downstream from the swamp; however, the drainage was dry during
the investigation:

Potential safety hazards observed at the site included three open shafts and one open
adit.
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AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY

Monte Cristo PA# 25-275

INVESTIGATION DATE: 07/26/94

SOLID MATRIX ANALYSES
Matals in soils
Results par dry weight basis
FIELD Ag As B cd co o Cu Pe Hg Mn Ni P sb 2n CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg (mg/Kg) (mg/KQ) (mg/Kg) (mg/Kg) (mg/Ke) (mg/Kg) (mg/Ka) (mg/Kg) (mg/Kg) (mg/Kg)  (@g/Kp) (mg/Kg)
[25-275-WR1 19 243 794 18 4.4 6.7 61.9 24800 0.11 JX 441 6.0 1370 421 J 105 NR
[25-275-WR2 236 540 129 42 28 33 121 37100 1.13 JX 511 26U 3610 J 184 J 116 NR
LACKGROUND 08 UJX 1894 . 117 35 5.1 1.9 135 8300 0.03 1480 45 83.2 24 W 130 NR
U ~ Mot Datastad; J - Egtimaied Quantily; X + Outliar for Accuracy ar Precision; NB. - Not Requestad
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACIDBASE POTENT.
1D % 1000t /1000t /1000t % % % 1000t 1000t
E:275—WR1 0.02 0.62 387 3.25 <0.01 0.02 <0.01 0.62 328
275-WR2 0.08 187 023 =21 0.06 <0.01 <0.01 0.00 023
WATER MATRIX ANALYSES
Maetals in Water
Resuits in ug/L HARDNESS
FIELD ) CALC.
D Ag A Ra cd Cr Cu Fe Hg Mn Ni Pb b Zn (mg CaCOML)
25-275-AD1 0.51 23.1 213 6.4 JX 84 U 68 U 147 140 0.0 349 144 U 11.7J 516U 938J 584
25-275-SW1 0.36 205 194 4,0 UX 84 U 68 U 54.9 110 0.08 U 256 144 U 34y 51860 3584 534
U - Not Detectet J - Estimated Quntily; X - Outlisr for Accuracy ar Precisies; NR - Not Requestad
Wet Chemistry’
Results in mgh LEGEND
TOTAL WRI - Compasite of aibsarphs WRAA, 1B, and 1C. ADI1 - Adit dischargs ects WRI,
FIELD . DISSOLVED WE2 - Guab ssmpls of the WR2 sibhesmple. SW1 . Discharg xfiet flowing thenagh WRI and ta bog,
LD. SOLIDS CHLORIDE SULPATE NOVNO2-N CYANIDE BATKAROUND - From (e Peactess Juxzy/King Mirm (29-00-581).
[26-275-AD1 a5 <5 12 0.13 NR
(25.275-SW1 684 <5 10 0.06 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:_National Extension

Legal Description: T_8N R _5W
Mining District:_Rimini

Latitude:_N 46° 27' 12"

Longitude:_W 112° 12' 34"

Land Status:_Private

Quad:_Chessman Reseovoir

Inspectors;_Tuesday, Flammang, West
Organization:_Pioneer Technical Services. Inc.

. No mill tailings were observed at the site.

County:_Lewis and Clark
Section(s):._SE 1/4, SE 1/4. SW 1/4, Section 10
Mine Type:_Hardrock/Unknown

Primary Drainage:_Tenmile Creek

USGS Code:_10030101

Secondary Drainage:_Beaver Creek

Date Investigated:_August 10, 1994
P.A. #_25-287

. The volume of waste rock observed at the site was estimated to be 7,530 cubic yards.
The following elements were eIevated to at least three times the background

concentrations:

Silver: 31.1 to 58.5 mg/kg
Arsenic: 2,760 to 2,820 mg/kg
Copper: 83.3 to 419 mg/kg

Mercury: 3.07 to 10.7 mg/kg
Lead: 5,790 to 12,500 mg/kg
Antimony: 28.2J mg/kg

. One discharging adit was observed at the site. The discharge eventually merged with an
unnamed tributary to Beaver Creek. The MCLs for arsenic and cadmium and the acute
and chronic aquatic life criteria for arsenic, cadmium, copper, and zinc were exceeded in
the adit discharge. Additionally, the chronic aquatic life criteria for iron and mercury were

exceeded in the adit discharge.

. An unnamed tributary to Beaver Creek flows through the center of the site. Observed
releases to the tributary (sediment) were documented for arsenic and lead. The MCL for
cadmium was exceeded both upstream and downstream from the site; the MCL for arsenic
was exceeded upstream from the site. The acute and chronic aquatic life criteria for
cadmium, copper, and zinc and the chronic aquatic life criteria for mercury and lead were
exceeded both upstream and downstream from the site. The acute aquatic life criteria for
lead was exceeded downstream from the site; this exceedance was directly attributable to

the site.

. Potential safety hazards observed at the site included an open pit and an unstable slope

above a collapsed adit.
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National Extenslon PA# 25-287

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 08/10/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Pe Hg Mn Ni b sb Zn CYANIDE
ID (mg/Kg) (mg/¥p) @e/Kg) (mg/Kg) (mg/Kg) (mg/Xg) (mg/Kg) (mgKg) (mg/Kg) (mg/Kp) (mg/Kg) (mg/KQ) mgKg)  mgKp (mg/Kg)
25-287-SE1 15 486 625 14.2 9.6 33 293 11800 0.13 3320 29U 991 104 UWJ 718 NR
‘E‘&ZB?-SE.‘& 72V 56.1 U 70.2 670U 140U 119 104 3910 033 2390 241 U 120 862 W 454 NR
5-287-WR1 585 2780 407 1.6 17U 28 419 22500 10.7 781 30U 12900 282 4 380 NR
F5-287-WR2 3141 2820 303 06 120U 1.0 833 13300 3.07 21.7 21U 5790 1734 118 NR
IBACKGROUND 08 UJX 189 117 35 51 19 135 - 8300 0.03 1480 45 93.2 94 W 130 NR
U - Not Datectac; J - Rstinustad Quastity, X - Outtier for Accarscy or Precizion; NA - Nat Raquested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t 1000t /1000t % % % /1000t 1000t
5-287-WR1 0.7 222 055 -23 0.57 0.02 0.12 0.62 -1.17
5-287-WR2 0.82 256 -3.20 -29 0.33 0.23 0.26 719 -10.4
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
D Ag As Ba cd Co Cr Cu Pe Hg Mn Ni Pb sb Za (mg CaCOM.)
5-287-AD1 0.29 400 424 30.0 84 U 68 U 173 8300 0.17 2000 144 U 395 516 U 4490 548
5-287-SW1 0.16 453 272 203 84U 68 U 76.7 951 0.16 780 144 U 910 516 U 2490 399
[25-287-SW2 012 U 78.8 113 14,6 84U 68 U 115 1230 0.29 5840 158 80.0 516 U 798 109
U » ot Datecte & J - Estisaaiad Quantity; X - Outlier for Accurecy or Preciskes; NR. - Not Requestad
Wet Chemistry
Results in mg/t LEGEND
SB1 - 75° downgmdimt of WR2. AD] . Digchargs fiven afit Mwncisied with WEZ2, spprox. €° she
TOTAL SB2 - 250° shove pond sbex &' bulow spring which bagine aeeck, @naging kom gromd.
FIELD DISSOLVED WRI - Camposie of sbemnphs WRIA , 1B, md 1C. SWI - Sume 0 smmple 25.207.5E1.
LD. SOLIDS CHLORIDE SULFATE NOWNO2-N CYANIDE (WR2 - Composite of sobsmmnplee WR2A, 2B, and 20 SW2. Sune & smple 20287552
- From e Pestiess JamyiKing Mine (25-006-381).
[25-287-AD1 43 <5 44 <0.05 NR
25-287-SW1 68 <5 36 <D.05 NR
[25-287-SW2 <40 <5 6.0 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Monitor Creek Tailings County:_Lewis and Clark
Legal Description: T_8N R _6W Section(s):._SE 1/4, NE 1/4, NW 1/4. Section 24
Mining District;_Rimini Mine Type:_Millsite/Unknown
Latitude:_N 46° 25' 46" Primary Drainage:_Tenmile Creek
Longitude:_W 112° 17" 56" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_Monitor Creek
Quad:_Three Brothers Date Investigated:_August 3. 1994

Inspectors:_Tuesday. Bisch, Flammang. West P.A. # _25-503
Organization:_Pioneer Technical Services. Inc.

. The volume of tailings observed at the site was estimated to be 19,650 cubic yards. The
tailings are located in two separate areas with approximately 6,740 cubic yards located
directly in or very near the Monitor Creek drainage. The following elements were elevated
to at least three times the background concentrations:

Silver: 4.8J to 4.9J mg/kg
Mercury: 1.79 mg/kg

. No waste rock dumps were observed at the site during the investigation; however, there
was evidence of extensive placer workings in Monitor Creek both upstream and
downstream from the site.

. An observed release to Monitor Creek (sediment) was documented for silver. No MCLs
were exceeded in Monitor Creek; however, the acute and chronic aquatic life criteria for
copper and zinc were exceeded both upstream and downstream from the site.
Additionally, the chronic aquatic life criteria for mercury and lead were exceeded both
upstream and downstream from the site.

. No hazardous openings or structures were observed at the site during the investigation;
however, one tailings pile was being undercut by the stream, thus, creating an unstable
bank. '
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Monitor Creek Tallings PA# 25-503
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 08/03/94

SOLID MATRIX ANALYSES
Metals in solls
Results per dry weight basis
FIELD Ag As Ba cd Co G Cu Fe Hg Mn Ni Pb sb 2n CYANIDE
D (mg/Kg) (mg/Ke) (mg/Kg) (mg/K) (mg/Kg) (mg/Rg) (mg/Kg) (mg/Kg) (mg/Kp) (mg/Keg) (mg/Kg) Oig/Kg) (mgKg)  (mg/Kg (mg/Ke)
[25-503-SE1 34J 302 123 09V 24 15U 118 10100 1.00 236 X 34 63.2 115 W 282 NR
25-503-SE3 42 J 96 2.6 o9 U 1.8 UJ 15U 3.1 3810 023 5.6 JX 32U 289 13 U 76 NR
[25-503-SE4 14 J 90U 10.1 13 22 U 18U 6.7 7090 0.08 9.4 JX 39U 509 138 W 12.7 NR
503-TP1 48 J - 15.2 114 08 U 18 UJ 14U 6.2 9250 1.79 18.0 JX 30U 519 108 Wl 179 <0275
5-503-TP2 49 J 74 U 49 09t 1.8 W 15U 4.1 4750 0.38 33 X 32U 3598 1.3 UJ 74 <0275
BACKGROUND 10U 841 ) 678 J 1.0 W 25 254 559 7500 X 0.24 JX 442 J 35U 533 125 W 576
U - Not Deteciad: J - Estimated Quactity; X - Gatiier for Accaracy ar Precision, NR - Not Requetied
Acld/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID RASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t /1000t V1000t % % % 1000t V1000t
[25-503-TP1 0.02 0.62 1.22 0.59 0.02 <0.01 <0.01 0.00 122
[25-503-TP2 0.01 031 0,03 03 0.01 <0.01 <0.01 0.00 0.03
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
ID Ag A Ba cd Co o cu Fe Hg Mn Ni P b 2Zn (mg CaCOVL)
[25-503-SW3 012 U 11U 295 40U 84U 83U 74 857 0.17 JX 183 144 U 122 518U 204 285
5-503-SW4 012U 11U 28.2 49 84 U 68U 986 687 0.08 JX 138 144U 105 516U 209 178
r . U - Not Deiectad, J - Estimated Quantity; X - Caafier for Accaracy or Preclalen; NR - Not Raquested
Woet Chemistry
Results in mgi LEGEND
TOTAL 51 - Downstmem sod. in Tenuaie Ctk ich. W of TP wha beach dosiew 10 Tervm e Otk SW) - S s mmple 23303553,
FIELD DISSOLVED B3 - Dowrsicoms of TP2 in Manikor Comek. SWA. Sama s sucple 23 503HES.
LD. SOLIDS CHLORIDE SULFATE NOYNO2-N CYANIDE SEA - Upstmam of TP2 i Memilor Coneks, dewnsias of washe tedk warkings,
1+ Componite of TFLA-L, 1A, 1B.1, 1B2, 1C, d 1C-2
25-503-SW3 67 <5.0 35 0.05 NR - Composite 6 TP2A-1 dxvugh 2A4, 78-1 thagh 2B.3, ad 2°-1 tauogh 2C4.
25-503-SW4 58 <50 a3 0.09 NR BACKGROUND - Fom the Jomphine Miw (22431-881).




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:_Bear Guich

Legal Description: T_9N _ R _SW
Mining District:_Rimini
Latitude:_N 46° 32' 32"
Longitude:_W 112° 15' 43"

Land Status:_Private
Quad:_MacDonald Pass
Inspectors:_Tuesday, Bisch, West
Organization:_Pioneer Technical Services. Inc.

. No mill tailings were observed at the site.

County:_Lewis and Clark
Section(s):_NW 1/4, NE 1/4. NW 1/4, Section 17
Mine Type:_Hardrock/Au
Primary Drainage:_Tenmile Creek
USGS Code:_10030101

Secondary Drainage:_Bear Gulch

Date Investigated:_August 16, 1994
P.A. #_25-504

. The volume of waste rock observed at the site was estimated to be 4,720 cubic yards.
The following element was elevated to at least three times the background concentrations:

Copper: 129 mg/kg

. One discharging adit was observed at the site. The discharge was contained in a small
lined pond after flowing a short distance. The MCL for cadmium and the acute and
chronic aquatic life criteria for cadmium and copper were exceeded in the adit discharge.
Additionally, the chronic aquatic life criteria for mercury was exceeded in the adit

discharge.

. Bear Gulch flows adjacent to the site on the south side. The MCL for cadmium, as well as
the acute and chronic aquatic life criteria for cadmium, were exceeded in the downstream
sample. The chronic aquatic life criteria for mercury was exceeded both upstream and
downstream from the site. None of these exceedances were attributable to the site.

. No hazardous openings or structures were located at the site.
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Bear Guich Mine PA# 25-504

AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 08/16/94

SOLID MATRIX ANALYSES
Moetals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co (e Ca Fe Hg Mn N Pb sb Zn CYANIDE
iD (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (@y/Kg) (mg/Kg) (mg/Kg) (mg/Kg)  (mpKg) (mg/Kg)
5-504-SE1 14U 10.7 U 297 14 32 127 542 25000 0.13 508 J 139 141U 165U 479 NR
5-504-SE2 18U 141 U 195 18 49 54 293 10200 0.16 366 J 738 346 216 U 5338 NR
E:u—wm 12.0 81.6 824 09 20 64 129 36100 0.11 268 J 31 229 74 U 440 NR
KGROUND NR 87 J 846 25 118 74 J 214 16200 0.053 1130 8J 144 J 68U 187 NR
N u-nunmabwmx-m&mpm_m-mw
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACID BASE  SULPATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % Y1000t 1000t 1000t % % % /1000t /1000t
5-504-WR1 045 141 101 -4 0.43 <0.01 0.02 0.00 101
WATER MATRIX ANALYSES
Metals in Water
Results in ught HARDNESS
FIELD ) CALC.
1D Ag As Ba cd Co Cr Cn Fe Hg Mn Ni Pb sb Zn (mg CaCOM.)
5-504-AD1 012 U 1.1 s§5U 81JX 113 68 U 273 151 021 48.0 144 U 08 518U 156 U 188
5-504-SW1 012 U 14 28.7 108JX 123 88 U 58U 149 0.21 40 144 U 08 516 U 156 U 431
25-504-SW2 012 U 1.2 303 4.0 UX 84U 68 U sau 189 0.22 133 144 U 0.7 §16 U 156860 430
T - Nat Detected; T - Estimated Quuntity, X - Outliar for ay NR -No d
Wet Chemistry
Resuits in mg/ LEGEND }
581 « Dowrstus from damp in Doy Guioch. ADI - Adit dichirgs shove waste tock damg 1, north of mad and Beer Galh.,
TOTAL §82 - Upsmaa 0 taine in Besy Gukch. SW1 - Sune a6 maeple 26 S04SR
FIELD DISSOLVED (W . Composite of wibmmples WRIA, 1B, I1C, md 1D, SW2- Sume w smph 25504-SE2.
LD. S0LIDS CHLORIDE SULFATE NOINO2-N CYANIDE CXGROUND - Prom the Bad Witet Mine (25-067.551) (1993 Duia).
5-504-AD1 144 <5 78 <0.05 NR
5-504-SW1 k) <5 11 <0.05 NR
25-504-SW2 36 <5 12 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Jay Gould Mine and Millsite = County:_Lewis and Clark
Legal Description: T_13N R _7W Section(s):_S 1/2. Section 14
Mining District._Stemple Mine Type:_Hardrock/Au. Ag
Latitude:_N 46° 52' 44" Primary Drainage:_Virginia Creek
Longitude:_W 112° 27' 19" USGS Code:_10030101
Land Status:_Private Secondary Drainage:_Gould Creek
Quad:_Stemple Pass Date Investigated:_June 21, 1994

Inspectors:_Tuesday. Belanger, Clark, West =~ P.A. # _25-500
Organization:_Pioneer Technical Services. Inc.

The volume of tailings observed at the site was estimated to be 1,820 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Cadmium: 9.5J mg/kg Zinc: 562J mg/kg

Copper: 149 mg/kg Mercury: 115JX mg/kg

Lead: 678 mg/kg

The volume of waste rock observed at the site was estimated to be 7,730 cubic yards;
however, no élements were significantly elevated (>3X) above background
concentrations.

One discharging adit was observed at the site. No MCLs or aquatic life criteria were
exceeded in the adit discharge.

Gould Creek flows through the center of the site. Observed releases to Gould Creek
(sediment) were documented for mercury and lead. No MCLs or aquatic life criteria were
exceeded in Gould Creek.

Potential safety hazards observed at the site included the collapsed mill building, several
collapsed cabins, and a steep highwall located above the adit.
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Jay Gould Mine/MIll PA# 25-500
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 06/21/34

SOLID MATRIX ANALYSES
Metals in soils
Rasults per dry welght basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb 8b Zn CYANIDE
b (mg/Kg) (mg/Kg) (np/Kg) (mg/Kp) (mg/Kg) (g/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
5-500-SE 1 18 10.0 2034 06U 21U 25 19.1 5680 113 218 J 20U 488 72U 79.8 NR
ES—SOO-SEZ 427 168 4164 06 U 21U 54 265 8260 348 162 J 48 100 72U 80.4 NR
[25-600-SE3 12U 116 U 939 J 11U 38U 724 115 7380 0.21 235 4 58 161U 129U 443 NR
[25-800-TP1 209 233 92,7 95 J 16U 58 149 10200 115 JX 941 15U 678 212 562 J 2186
[25-500-WR1 3 186 132 08 3.7 59 443 8480 0.68 JX 547 76 472 46 UJ 536J NR
bACKGROUND NR 213 145 JX 14J 5.28 8.61 256 11900 0.758 JX 889 1234 6034 801 WJ 121 NR
U~ Not Datacted J - Eatimated Quantity; X - Outliar for Acayecy or Precisios; NI - Hot Requstad
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % /1000t #1000t /1000t % % % /1000t /1000t
5-500-TP1 <0.01 0.00 169 169 <0.01 <0.01 <0.01 0.00 168
[25-500-WR1 0.01 0.31 758 755 <0.01 0.01 <0.01 0.31 755
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
D Ag As Ba cd Co Cr o Fe Hg Mn Ni Pb 5b Zn (mg CaCOAML)
5-500-AD1 012U 1.1 118 26 U 87U 4.7 UX 46 U 94 U 011U 44U 8o U 18 294 U 132 114
25-500-SW1 012U 15 78.1 26 U 87U 5.7 JX 46 U 36.3 011U 7.13 80U 1.8 204 U 94 118
[25-500-SW2 012U 13 49.7 26 U 87U 4.7 X 46 U 205 oM u 74 8ou 15 294 U 4.67 108
FS—.’)OO-SWS 012U 13 384 26 U 87 4.7 ux 46 U 64.7 011U 5.2 sou 1.6 294 U 467 108
U~ Not Dotacted; - Ratimated Quantity; X - Outlier for Accurncy o Preciaion; NI - Not Requesied
. Wet Chemistry
Results in mg/l LEGEND
TOTAL 6B . Demrwia of talings in Gonld Comekc. ADL - Adit discharge an WRY,
FIELD DISSOLVED SH2 - Downgradient of minm end opstss of mill and trilings in Gould Creske. SWI + Same a2 smpla 29360381,
1D. SOLIDS CHLORIDE SULFATE NO3/NO2-N CYANIDE GE3 - Upstvam of mine in Gould Omedr. SW2 - Sume w smpls 29.300-SR2.
TP1 - Compoite of mibsasy b TP2A and TPIA-Y thioigh SA-3. SW) - Smme s swnpls 2430043
[25-S00-AD1 140 <5 50 0.13 NR (WRS - Compssits of adbemmpios WRIA and IB,
[25-500-SW1 178 <50 <50 <0.05 NR - Proos the S5 SW Sac. 18 Mine (25-212-851) (1993 Data).
5-500-SW2 126 <5 <5 <0.05 NR
éS—SN—SWS 110 <5 <5 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_New Jay Gould Millsite ~ County:_Lewis and Clark
Legal Description: T_13N R _7W - Section(s): _NMLLNM&_SM&_
Mining District:_Stemple Section 13
Latitude:_N 46° 53' 24" Mine Type:_Millsite/Unknown
Longitude:_W 112° 26' 31.4" Primary Drainage:_Virginia Creek
Land Status:_Private USGS Code:_10030101
Quad:_Stemple Pass Secondary Drainage:_FoolHen Creek
Inspectors:_Tuesday. Clark. West Date Investigated:_July 29, 1994

Organization: _Pioneer Technical Services, Inc. P.A. #_25-502

. The volume of tailings observed at the site was estimated to be 1,890 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Arsenic: 197J mg/kg
Lead: 376 mg/kg

. No waste rock was observed at the site.

. No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

. Fool Hen Gulch flows adjacent to the site on the south side. No observed releases to

Fool Hen Gulch were documented; however, concentrations of silver, barium, and
mercury were significantly elevated (>3X) in downstream sediment when compared to
upstream sediment. No MCLs or aquatic life criteria were exceeded in the stream.

. Potential safety hazards observed at the site included three collapsing cabins (low hazard
potential).
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New Jay Gould Mill PA# 25-802
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DATE: 07/29/84

SOLID MATRIX ANALYSES
Metals in solls
Resuits per dry weight basis .
FIELD Ag As Ba cd Co Ct [ Fe Hg Mn Ni Pb sb 2a CYANIDE
D (mg/Kg) (mg/Kg) (mg’Xg) (mg’Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (@g/Ke) (mg/Kg) (mg/Kg) (mg/Ke) (mg/Kp)  (mg/Kg) (mg/Kg)
[25-502-SE1 141 JX 101 W 310 12U 39 7.2 317 9670 057 205 79 746 155 W 117 NR
25-502-SE3 09 JX 57 W 869 07U 25 2.9 156 11100 0.06 261 80 398 8.7 W 576 NR
?5-502-TP1 6.1 JX 197 J 784 4.1 45 6.7 443 15300 0.67 527 82 376 105 W 325 0.331
PACKGROUND NR 213 145 JX 14 528 8.61 2086 11800 0.758 JX 889 1234 603J 801 UJ 121 NR
U+ Not Datacked; J « Entimuted Quastity, X - Outlior for A o Precision NR - Not Raq
Acld/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL, ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID RASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t 1000t 1000t % % % /1000t /1000t
5-502-TP1 0.99 308 763 454 0.03 0.20 0.76 6.25 701
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD - ) ) CALC.
ID Ag Az Ba cd Co Cr Cu Pe Hg Mn Ni Pb sb Zn (mg CeCOMLY
[25.502-SW1 012 U 1.7 417 4.0 UX 84U 68U 59U 459 008 U 39 144 U 1.2 516U - 156U 118
25-502-SW2 012 U 20 345 59 JX 84 U 78 58U 123 U 0.08 U 39 144U 15 516 U 156U 828
[25-502-SW3 012 U 13U 443 4.0 UX 84U 68 U 58U 123 U 008 U 23U 144 U 1.7 516 U 156U 123
U-Not Detectad; § - Batisated Quamiity, X + Outlinr for Accracy or Pracisios; NR - Naf Requested
Wet Chemistry I
Results in mg/ LEGEND
TOTAL 01 - 104° downatoasm: of sile. SWI1 - Suma 0 sumple 25562581
FIELD DISSOLVED S5 - At tarmal dischasgs. SW2. 8 PVC pipe whase TP1 Sowy ints Pand #2.
1D. SOLIDS CHLORIDE  SULFATE NONO2-N CYANIDE « Composits ef mibescuptes TPLA-L md 1A-2. SW3 - Sema ¢ mmaphe 26.502.981,
BACKGROUND - From the 58 W Bec, 10 Mins (24-212.881) (1993 Duia).
5-502-SW1 113 <5 10 0.11 0.01
5.502-SW2 112 <5 50 0.06 <0.005
[25-502-SW3 40 <5 8.0 0.12 <0.005




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Garnet Gold Mine County:_Madison
Legal Description: T_2S R _3W Section(s):_SE 1/4. Section23
Mining District:_Pony Mine Type:_Hardrock/Au. Cu. Ag. Zn.Pb
Latitude:_N 45° 38' 42" Primary Drainage:_North Willow Creek
Longitude:_W 111° 56' 07" USGS Code:_10020005
Land Status:_Private Secondary Drainage:_Cataract Creek
Quad:_Pony Date Investigated:_July 8, 1994

Inspectors:_Flammang. Belanger. West = P.A. #_29-035
Organization:_Pioneer Technical Services, Inc,

. The volume of mill tailings observed at the site was estimated to be 23,450 cubic yards.

The following elements were elevated to at least three times the background
concentrations:
Silver: 8.1 to 14.6 mg/kg Lead: 2,160 to 5,380 mg/kg
Barium: 471 mg/kg Copper: 306 to 1,290 mg/kg
Mercury: 0.76J to 0.82J mg/kg

. The volume of waste rock observed at the site was estimated to be 21,640 cubic yards.
The following elements were elevated to at least three times the background
concentrations:
Copper: 105 to 194 mg/kg Lead: 351 to 515 mg/kg

Mercury: 0.29J to 0.34J mg/kg

. One discharging adit was observed at the site. MCLs for cadmium and antimony were
exceeded in the adit discharge. In addition, acute and chronic aquatic life criteria for
copper and zinc and chronic aquatic life criteria for cadmium and lead were exceeded in
the adit discharge.

. Cataract Creek flows directly through tailings at the site. Observed releases to Cataract
Creek (sediment) were documented for copper, mercury, and lead.

. No MCLs were exceeded in Cataract Creek; however, the chronic aquatic life criteria for
lead was exceeded in the downstream sample.

. Potential safety hazards observed at the site included two partially accessible adits and
an open shaft. :
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Gamet Gold Mine PA# 29-035

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY
INVESTIGATION DAYE: 07/09/54

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb sb Zn CYANIDE
D (mg/Kg) {mgKg) (mg/Kg) (mg/Kg) (mg/Ke) (mg/Kg) (mg'’Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mp/Kp) (mg/Kg) (mg/Kg) (mg/K®)
9-035-SE1 04U 39U 26.6 04U 14 28 49 §740 002 W 468 20 154 43 U 18.4 NR
[29-035-SE2 0.7 59U 755 o6V 19U 25 149 5470 024 4 455 18 W 8561 66 U 464 NR
29-035-TP1 8.1 58U 196 o8 U 19U 10U 308 9170 076 J 799 18 W 2160 865U 109 NR
[29-035-TP2 146 45 U 47 04U 15U 08 U 1290 10200 082J 414 14 Ud 5380 Sou 110 NR
29-035-WR1 12 54U 772 os5u 26 10U 194 15800 029 J 1240 16 UJ 515 60U 806 NR
[29-035-WR2 05U 51U 424 05U 24 14 105 7730 034J 842 15U 351 57U 694 NR
EACKGROUND 06U 58 U 140 [ X:XV) 368 9.2 123 11000 008 J 735 478 M0 66 U 558 NR
U - Not Delected; J - Extimated Qunatizy, X - Oumtier for Accuracy or Precisios; NH - Kot Raquesied
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFRATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR i SULFUR SULFUR ACID BASE POTENT.
1D % /1000t /1000t /1000t % % % V1000 1000t
9-035-TP1 0.12 3.75 0.06 3.7 0.12 <0.01 <0.01 0.00 0.08
28-035-TP2 025 7.81 0.56 73 0.2 0.03 0.02 0.94 -0.38
[29-035-WR1 029 9.06 353 55 0.22 0.01 0.08 0.31 322
EQ-OSS-WRz 0.05 1.56 627 4.71 0.02 0.01 0.02 0.31 5.96
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L. HARDNESS
FIELD CALC.
1D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn (mg CaCO3/L)
9-035-AD1 012V 1.2 272 8.2 87U 47U 205 241 011U 4000 80 U 4350 340 WX 440 JX 227
F9-035-SW2 012U 11U 25,0 26U 87U 47U 46 U 124 011U 136 80U 1964 294 UX 498 JX 339
U - Mot Dotactnd; I - Esticuated Quantily; X - Oulier for Acturacy or Pracisice; NI, - Not Requested
Wet Chemistry
Results in mg/l LEGEND
TOTAL IREL - Upgeactiont of site, sppeos. 30" bulow memrvoir dems G, AD! - Dischargs o ok #],
FIELD DISSOLVED 52 . Dewmgradient of lowast bewachad dam sppecx. 34° SW2 o Smne se mmphe 29025822
iD. . SOLIDS CHLORIDE SULFATE NOWNU2-N CYANIDE t + Componite of mhamples TPLA, (B, 1C-1, and 1D-1.
- Composie of subsmpies TP1C-2a0d 1D2.
29-035-AD1 343 <50 157 0.11 NR
[29-035-SW2 25 <50 <S50 0.14 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:__Chicago Mining Corp. Pony
Millsite

Legal Description: T2S R3W ;T 2S R2W
Mining District:_Pony

Latitude:_N 45° 39' 27"

Longitude:_W 111° 54' 17"

Land Status:_Private

Quad:_Pony

Inspectors:_Tuesday, Belanger, West
Organization:_Pioneer Technical Services, Inc. -

enter the locked premises.

County:_Madison
Section(s)._SE 1/4, SE 1/4, Section 13: SW 1/4,
SW 1/4, Section 18

Mine Type:_Millsite/Au

Primary Drainage:_North Willow Creek
USGS Code:__10020005

Secondary Drainage:_North Willow Creek
Date Investigated:_August 11, 1994

P.A. #_29-500

No samples were collected at this site during the 1994 inventory; the team was unable to

. One tailings pond was observed at the site; however, the tailings were not bored or

sampled. and the volume is unknown.

. Cyanide has been detected in the groundwater downgradient from this facility in a spring
and a residential well. Cyanide concentrations detected in November of 1994 did not

exceed drinking water standards.

. No discharging adits or filled shafts were observed at the site.

. Pony Creek flows adjacent to the site on the north side, and North Willow Creek flowed

adjacent to the site on the southeast side.

Surface water data collected in 1994 indicated

that no metals were elevated downstream in North Willow Creek compared to upstream
concentrations. No 1994 surface water data was available for Pony Creek downstream

from the site.
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MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_U.S. Grant County:_Madison
Legal Description: T_6S R _3W Section(s):_NW 1/4, SW 1/4, Section 26
Mining District:_Virginia City Mine Type:_Hardrock, Millsite/Au, Ag
Latitude:_N 46° 24' 58.8" Primary Drainage:_Granite Creek
Longitude:_W 112° 18’ 40.6" USGS Code:_10020003
Land Status:_Private Secondary Drainage:_Alder Guich
Quad:_Virginia City Date Investigated:_July 18, 1994
Inspectors:_Flammang, Clark, West P.A.#_29-095

Organization:_Pioneer Technical Services. Inc.

The volume of tailings observed at the site was estimated to be 20,930 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver: 22.6 to 28.9 mg/kg Mercury: 0.27J mg/kg
Arsenic: 143 mg/kg Lead: 468 to 13,700 mg/kg
Copper: 125 to 759 mg/kg Antimony: 124J mg/kg
Iron: 108,000 mg/kg Zinc: 338 to 13,100 mg/kg

The volume of waste rock observed at the site was estimated to be 3,305 mg/kg. The
following elements were elevated to at least three times the background concentrations:

Silver: 6.8 to 39.9 mg/kg Mercury: 0.38J to 0.42J mg/kg
Arsenic: 31.6 mg/kg Lead: 855 to 1,100 mg/kg
Cadmium: 4.9 mg/kg Copper: 74.7 to 127 mg/kg

One discharging adit was observed at the site. The flow from this adit eventually merged
with Alder Gulch. No MCLs were exceeded in the adit discharge; however, the chronic
aquatic life criteria for mercury was exceeded.

Two groundwater wells were sampled during the investigation. The MCL for antimony
was exceeded in a monitoring well located at the base of the dam at TP-1. No MCLs were
exceeded in a residential well located on-site.

Alder Gulch flows through the center of the site. An observed release to Alder Gulch was
documented for copper. No MCLs were exceeded in Alder Guich; however, the acute and
chronic aquatic life criteria for copper were exceeded in the downstream sample. These
exceedances were directly attributable to the site.

Potential safety hazards observed at the site included five open adits, a collapsing -
loadout structure, and a pit with a 40-feet tall highwall.

5-85



U.S. Grant PAJ} 29-095

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - FLAMMANG
INVESTIGATION DATE: 07/18/094

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basls
FIELD Ag As Bs cd Co a Cu Fe HE Mn Ni Pt Sb n CYANIDE
D (mg/Kg) (@g/Kg) ma/Kg) (g/Kg) (@g/Kg) (my/Kg) (mg/Xg) (me/Kp) (mg/Kg) (mg/Kg) (mg/Ke) (mg/Kg) (gKg  (mgKp) (mg/Kg)
EB—OBS—SE 14U 105U 202 13U 198 780 458 28000 0354 520 60.8 538 16.2 W 114 NR
9-095-SE2 09 U 69 U 180 o8 U 256 81.7 366 35100 031J 609 80.7 387 106 UJ 879 NR
9-095-TP1 226 143 878 08U 36 10.0 759 108000 0.18 J 680 45 13700 124 J 13100 1.718
9-085-TP2 289 100 123 16 66 169 125 17700 0274 299 143 488 104 W 338 <0278
[29-095-WR1 68 3t8 181 1.8 13.2 304 747 23600 042 J 743 23.7 1100 8.2 U 224 NR
29-095-WR2 399 1098 737 4.9 8.0 101 127 15900 038 J 421 7.6 855 95 W 265 NR
BACKGROUND o8 u 82 210 07U 8.6 371 X 18.5 X 19700 0.08 J 678 248 JX 148 9.0 UJ 101 JX NR
- Not Delected; J - Esticated Quakity; X - Outlier for Acouracy ar Pracisios; NR - Not Bageesed
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % /1000t V1000t V1000t % % % 11000t 1000t
[29-095-TP1 0.20 6.25 404 342 0.13 0.02 0.05 0.62 398
29-095-TP2 0.04 125 196 183 0.03 <0.01 0.01 0.00 196
9-095-WR1 0.01 0.31 19.4 190 0.0t <0.01 <0.01 0.00 194
59—095—WR2 0.16 5.00 61.3 56.3 0.08 0.01 0.09 0.31 61.0
WATER MATRIX ANALYSES
Metals in Water .
Results in ug/L HARDNESS
FIELD CALC.
D Ag As Be cd Co Cr Cu Pe Hg Mn Ni 143 Sb Zn (mg CaCO3L)
[28-095-AD1 012 u 14 393 40 U 84 U 68U S9U 123U 0,08 23U 144 U 0.7 516 U 156U 126
29-095-GW1 012U 29 831 40 U 84U 68U 10.8 JX 265 0.18 48 144 U 11U §58 156 U 177
[29-095-GW?2 012 U 43 834 40 U 84U 68 U 7.2 JX 195 0.18 52 144 U 11U 516U 158 U 178
29-095-GW3 012U 11 771 40U 84U 68U 8.8 196 0.09 4.4 144 U 23 516 U 524 175
29-095-GW4 012U 1.1 U 55U 40U 84U 68 U 58U 123U 0.09 23U 144 U 04U 518UV 156 U 0.1
29-095-SW1 012U 11U 765 40 U 84U 68 U s59Uu 547 0.08 3.1 144 U 08 ° 516U 161 184
[29-095-SW2 012U 1.2 785 40 U 84U 68U 160 384 008 U 48.0 144 U 09 516U 159 163
U~ Not Detactad; J - Estinated Quuotity; X - Owtlisr for Accuracy or Precision; MR - Not Reqeestad
Wet Chemistry
Resuilts in mgA LEGEND T
TOTAL
FIELD DISSOLVED SE1 - Upgadient 200" shave mill building, ADI - Coliond af pactal of Add 1.
1D. SOLIDS CHLORIDE SULFATE NOWNO2-N CYANIDE - Dewngadient, acrem fom Fa thMamarial, appwox. 360° froms base of TPL. GW1 - Monitoring well  censer of bugy of TP] darn.
1+ Composin of mibemmpies TPLA-{ txough LA QW2 - Doplicss of GV,
. Es-oasAm 244 <5 18 1.1 NR + Composie of mbemeples TP2A, 2.1, ind 72 GW) - Drinking wel mspled fhom oulide faxet
9-095-GW1 185 <5 1 0.08 <0.005 « Composite of whamples WR irough 1. QWA QAQE waphs.
w2 246 <5 10 0.08 <0.005 WE2 . Compoeite of subsmples WRAA and 4B. EW1 . Same oo aunple 29085854
9-095-GW3 218 <5 14 0.07 <0.005 + Prom the Bells Mine (325.096-831), IW2 - S o eumple 29-095. 52
26-095-CW4 NR NR NR NR <0.005 -
[29-095-SW1 195 <5 12 0.07 <0.005
29-095-SW2 __158 <5 9 __0.08 <0.005

[ J




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Belle County:_Madison
Legal Description: T_6S R _3W Section(s):_NE 1/4. SW 1/4, Section35
Mining District:_Virginia City : Mine Type:_Hardrock/Au, Ag
Latitude:_N 45° 16' 8.6" Primary Drainage:_Granite Creek
Longitude:_W 111° 56' 6.8" USGS Code:_10020003
Land Status:_Private Secondary Drainage:_Alder Guich
Quad:_Virginia City Date Investigated:_July 19 and 20, 1994

Inspectors:_Flammang. Clark, West P.A. #_29-098
Organization:_Pioneer Technical Services, Inc.

The volume of tailings observed at the site was estimated to be less than 5 cubic yards.
The tailings were located in two separate piles on the mill foundation. The literature
indicates that tailings were shipped off-site for processing. No tailings samples were
submitted for analysis due to the small volume involved.

The volume of waste rock observed at the site was estimated to be 7,645 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Silver: 3.0 to 80.5 mg/kg Mercury: 0.24J to 1.31J mg/kg
Barium: 895 mg/kg Nickel: 83.5 mg/kg

Cadmium: 2.8 to 8.1 mg/kg Lead: 313 to 1,040 mg/kg
Cobalt: 26.2 to 34.1 mg/kg Zinc: 367 to 991 mg/kg

Copper: 170 to 1,870 mg/kg
No discharging adits, seeps, or springs were observed at the site.

Alder Gulch flows adjacent to the site on the east side, and a tributary to Alder-Gulch
flows adjacent to the site on the south side. No observed releases to surface water were
documented during the investigation. No MCLs were exceeded in either of the streams;
however, the chronic aquatic life criteria for mercury was exceeded in both streams
upstream and downstream from the site.

Potential safety hazards observed at the site included one open adit and several
collapsing wooden structures.
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Belle Mine PA# 29-098
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - FLAMMANG
INVESTIGATION DATE: 07/20/94

SOLID MATRIX ANALYSES
Maetals in solls
Results per dry weight basis
FIELD Ag As Ba Ca - Co Cr Cu Fe Hg Mn Ni P Sb Zn CYANIDE
D (mg/Kg) {mg/Kg) (mg/Kg) (mg/Ke) (mg/Kg) (mg/Kg) (g/Kg) (mg/Kg) (mg/Kg) (mgKg) (mg/Kg) (mg/Xp) (mg/Kg) (mg/Kg) (/K
9-098-SE 1 i0u 77U 454 08 U 56 224 JX 12.7 JX 11300 0.05J 147 17.7 X 17.2 11.8 W 391 JX NR
9-098-SE2 o8 U 62U 76.8 a7 UV 85 364 JX 14.8 JX 11400 0.10 4 174 23.7 X 817 U a5 W 405 JX NR
[29-098-SE3 (1X: N V] 69U 135 08U 91 37.8 JX 13.7 JX 21900 0.08 549 226 JX 106 107 W 395 X NR
9-098-WR1 20 266 167 1.1 34.1 88.1 170 35300 0.76 J 713 835 313 103 WJ 387 NR
9-098-WR2 805 248 895 8.1 81 104 1870 26100 1314 679 118 1040 87 W 991 NR
[29-098-WR3 30 19.4 210 28 262 649 JX 194 JX 33300 0.24 J 945 64.5 JX 607 88 W 377 JX NR
KGROUND o8 U 92 8B 210 07U 86 371 XX 185 JX 18700 0.08 J 678 246 JX - 148 2.0 W 101 JX NR
U -Not Detected, J - Estimated Quantity; X - Owiliar for Acowracy or Pracisios; NR « Not Requesiod
Acid/Base Accounting
TOTAL » SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL,. ACIDRASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D % 11000 /1000t 1000t % % % /1000t 1000t
ES—OS&-WM 0.10 3.12 304 273 <0.01 0.02 0.09 0.62 208
9-098-WR2 0.25 7.81 252 174 0.10 0.03 0.12 0.84 243
9-098-WR3 0.01 0.31 155 15.2 <0.01 <0.01 0.02 0.00 158
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALC.
D Ag As Ba ci Co Cr Cu Pe Hg Mn Ni Pb Sb- 2n (mg CACOIL)
[29-098-SW1 0.12U 11U 66.2 40U 84U 68 U 78 188 0.10 9.6 144 U 1.0 516U 156 U 157
gs—oss-swz 012U 11U 70.0 40U 84U 88 U s9 U 125 0.11 3.7 144U 13 516 U 156 U mnm
-SW3 012U 11U 60.9 40U 84U 68 U 59U 639 0.12 185 144 U 13 S8 v 168 107
U~ Not Datected: J - Batimatad Quaciity, X - Ortliar for Acoracy or Precisiag N « Not Reqeesisd
Wet Chemistry
Results in mg/l LEGEND
TOTAL 51 - Dewngmadiat in Alder Goch, sppooat. 20¢° fom nerthand of mB. SW1 - Sane w smph 79-098-SE1.
FIELD DISSOLVED SH2 . Dpgradient of site and coutk . with Alder Guich. SW2 - Beme 1 mmaple 25098852
LD. SOLIDS CHLORIDE SULFATE NOINO2N CYANIDE FE3 - Upgradiert of WRS, WRS i tmnamad ¥ib., Just sbove whas toad ands. SW3 - Bame a o ample 29-096.9E3.
WRL - Compaits of sobsumpiee WRIA thxvagh 1C.
[29-098-SW1 192 <5 1 0.08 NR WE2. Gob ampls of e WR2A sibsmmph.
[29-098-SW2 188 <5 10 0.06 NR WR3 - Camponite of ibimpls WRIA, 1B, and 6A.
Fs-osa-sw:s 264 <5 7 0.61 NR IBACKGROUND - Prow (e Bella Mis (19.058.581).




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Prospect Mine and Millsite County:_Madison
Legal Description: T_6S R _3W Section(s):._SE 1/4, Se 1/4, Section 21; NW 1/4,
Mining District:_Virginia City NW 1/4, Section 27
Latitude:_N 45° 17' 30" Mine Type:_Hardrock: Millsite/Au, Ag. Pb. Zn.
Longitude:_W 111° §7°' 45" Cu_
Land Status:_Private Primary Drainage:_Granite Creek
Quad:_Virginia City . USGS Code:_10020003
Inspectors:_Flammang, Clark, West Secondary Drainage:_Alder Guich
Organization:_Pioneer Technical Services, Inc. Date Investigated:_July 19, 1994

PA. #_29-136

Areas of the mine were being actively re-worked during the investigation.

The volume of tailings observed at the site was estimated to be 17,440 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Silver: 4.5 to 6.0 mg/kg Mercury: 0.73J to 0.77J mg/kg
Arsenic: 50.0 to 59.6 mg/kg Lead: 467 to 698 mg/kg
Barium: 2,950 to 3,250 mg/kg Copper: 76.4 to 80.1 mg/kg

The volume of waste rock observed at the site was estimated to be 18,590 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Arsenic: 38.4 mg/kg

Lead: 147 mg/kg

No discharging adits, filled shafts, seeps, or springs were observed at the site during the
investigation.

Intermittent Barton Gulch (dry during investigation) flows through the center of the site.
Tailings make up the majority of the surface sediment in Barton Gulch for at least 1,200 feet
downstream from the site. Observed releases to Barton Guich (sediment) were documented
for silver, barium, copper, mercury, and lead.

Potential safety hazards observed at the site included several undercut banks along tailings
piles located near Barton Guich.
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AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - FLAMMANG

Prospect PAH 29-136

INVESTIGATION DATE: 07/19/34

SOLID MATRIX ANALYSES
Metals In soils
Results per dry weight basis
FIELD Ag As Ba cd Co a Cu Fe Hg Mn Ni ™ Sb Zn CYANIDE
ID (mg/Kg) {mg/Kg) (ng/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (g/Kg) (mg/Kg) @g/Kp) meKg)  (mgKR) (mg/Ke)
129-136-SE1 58 192 823 08 4.7 204 473 12300 027J 267 18.1 315 8.0 W 792 NR
[28-136-SE2 o6 U 75 922 o6 u 70 232 129 10200 007J 217 178 108 1.7 W 2389 NR
15-136-TP1 45 50.0 2950 07U 36 36.7 764 20800 0.27 4 200 223 487 88 UJ 816 0.563
28-1368-TP2 6.0 596 3250 osu 39 408 80.1 20700 073J 197 246 698 11w 146 0.699
29-136-WR1 08 U 384 108 07U 146 792 385 27200 012 J 216 59.7 147 86 W 80.4 NR
BACKGROUND o8 U 9.2 210 07U 86 371 KX 195 JX 19700 008 J 678 24.6 JX 148 8.0 W 101 UX NR
- Not Detectact J - Enticaated Qusntity; X - Otior for Acouracy ar Preciskos; NR - Nol Roquasted
Acid/Base Accounting
LEGEND
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE SH( . Downgradint of bmached TP2 dem spgeon. $2°,
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID RASE POTENT. SR2 . Appuuz. 15 Gowngradiant of monitoring well,
(a] % /1000t V1000t V1000t % % % 10001 1000t 1+ Compasita of mubsamphes TPIA-1 and 1A-2.
+ Composite of sibtamples TPA-L, 2A-2, 2B-1, s 752
9-136-TP1 0.07 219 106 8.38 0.07 <0.01 <0.01 0.00 10.8 - Feom the Bells Mina (29.114-831)
[29-136-WR1 0.01 0.31 189 18.6 0.01 <0.01 <0.01 0.00 18.9




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Gold Chrome County:_Mineral
Legal Description: T_18N R _30W Section(s):._SW 1/4, NE 1/4, Section 2
Mining District:_St, Reqis Mine Type:_Hardrock/Unknown
Latitude: _N 47° 20" 45" Primary Drainage:_St. Regis River
Longitude: W 115° 22' 40" - USGS Code:_17010204
Land Status:_Public Secondary Drainage:_Deer Creek
Quad:_McGee Peak/DeBorgia South Date Investigated:_August 15, 1994
Inspectors:_Tuesday, Bisch, West P.A.#_31-037

Organization:_Pioneer Technical Services. Inc.

The volume of tailings observed at the site was estimated to be 980 cubic yards. The
tailings appeared to have been reclaimed and were well vegetated. No elements were
significantly elevated (>3X) above background concentrations.

No waste rock was observed at the site.

One discharging adit was observed at the site. The discharge seeped into the ground
after flowing a short distance. No MCLs were exceeded in the adit discharge; however,
the chronic aquatic life criteria for mercury and lead were exceeded.

Deer Creek flows adjacent to the site on the east side. Surface water samples were not
collected from Deer Creek due to the significant flow in the stream and likely high dilution.
Sediment samples were collected upstream and downstream from the site; however,
metals concentrations were not elevated in the downstream sample when compared with
the upstream sample.

No hazardous openings or structures were observed at the site.
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Gold Chrome PA# 31-037

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 08/16/94

SOLID MATRIX ANALYSES
Metals in soils .
Results per dry weight basis
FIELD Ag As Ba Ccd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) mg/Kg) {g/Kg) (mg/Xg) (mg/K) (mg/Kg) mg/Kg) mg/Kg) (mg/Ke) (mg/Kg) (mg/Kg) {g/Kg) (mg/Kg)
[31-037-SE1 08 U 65U 338 o8 U 18U 1.7 30 7000 0.03 164 J 53 86U 100U 19.2 NR
[31-037-SE2 07UV s3U KX 08 U 1.6 15 37 5660 0.08 178 J 48 70U 82U 18.7 NR
E—O37-TP1 08U 66 U 218 o8 U 3.7 1.7 182 7610 0.14 135 J 76 87U 101U 188 <0.288
CKGROUND NR 452V . 24 05U 6.09 483 162 J 12500 0.047 J 1020 9.02 222J 589U 59.5 NR
U -Nol Datacted; J + Estiratad Quamtity; X - Outller for Accaracy or Precizios; NR - Not Xaquested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
1D % 1000t /1000t Y1000t % % % 1000t /1000t
B1-037-TP1 <0.01 0.00 082 0.62 <0.01 <0.01 <0.01 0.00 0.62
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD : CALC.
D Ag As Be cd Co Cr Cu Fe Hg Mn N Pb Sb Zn (mg CaCOML)
1-037-AD1 012 U 1.2 485 40 UX 101 68 U 59U 954 0.20 23U 144 U 20 516 U 156U 141
U - ot Detacted; J « Entimaind Quumtity; X - Outlier for Acraracy er Frocision; NR - Not Raquested
Wet Chemistry
Results in mg/ LEGEND
S81 « Downesnam D Cowic 100 off road out. AD] - Adit dischigge at hocth and of sige.
TOTAL RH2 - Upstrass Doar Creakc
FIELD DISSOLVED 1 « Composite o submenpls TPIA.
LD. SOLIDS CHLORIDE SULPATE NO3INO2Z-N CYANIDE BACKGROUND - From the Sajeste Consofidets Mine (31.021-851) (1993 Data).
31-037-AD1 28 <5 <5 <0.05 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Wallace Creek Millsite County:_Missoula
Legal Description: T _12N R _17W Section(s):_SW 1/4, SE 1/4, Section 24
Mining District:_Clinton Mine Type:_Millsite/Au, Ag, Cu, Pb
Latitude:_N 46° 47' 44" Primary Drainage:_Clark Fork River
Longitude:_ W 113° 40’ 27" USGS Code:_17010201
Land Status:_Private Secondary Drainage:_Wallace Creek
Quad:_Clinton Date Investigated:_June 30, 1994
Inspectors:_Bisch, Flammang, Clark, West P.A. #_32-019

Organization:_Pioneer Technical Services. Inc,

The volume of tailings observed at the site was estimated to be 10,020 cubic yards. The
following elements were elevated to at least three times the background concentrations
(cyanide was detected in the tailings at 0.281 mg/kg):

Arsenic: 67.5J to 118J mg/kg Lead: 322 to 544 mg/kg
Barium: 300 mg/kg Antimony: 12.8 mg/kg
Cadmium: 1.8J mg/kg Zinc: 242J to 442J m/kg

Mercury: 1.05 to 4.52 mg/kg
No waste rock was observed at the site.

There were no discharging adits or filled shafts observed at the site. A spring that
emanated near the mill complex was sampled. No MCLs or acute or chronic aquatic life
criteria were exceeded. Another spring located approximately 800 feet downstream from
the site was piped to a residence and used as a drinking water source. Using the spring
located near the mill complex as the upgradient sample, and the drinking water spring as
the downgradient sample, observed releases to groundwater were documented for zinc
and cyanide; however, no MCLs were exceeded in the drinking water spring.

Intermittent Wallace Creek flows adjacent to the site on the north side. Water was flowing
in Wallace Creek for a short distance downstream from the site; however, no water was
present in the drainage upstream from the site. No observed releases to Wallace Creek
were documented, and no MCLs or aquatic life criteria were exceeded.

Potential safety hazards observed at the site included the collapsing mill building and
various scattered debris.
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Wallace Creek Milisite PA# 32-019
AMRB HAZARDOUS MATERIALS {INVENTORY
INVESTIGATOR: PIONEER - BISCH
INVESTIGATION DATE: 06/30/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co Cr Cu Fe Hg Mn Ni 3] sb n CYANIDE
D (mg/Kg) (mg/Ke) (mg/Kg) (mg’Kg) (mg/Kg) mg/Kg) mg/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) mg/Xa) gKg)  (mp/Kg) (ng/Kg)
[32-019-SE1 1.6 JX 89 UJ 256 0.7 UJ 23U 534 529 J 5S040 0.09 166 J 20.7 JX 178 77U 549J NR
[32-019-SE2 0.5 UIX 60 J 314 184J 86 J 120 J 4854 10500 0.08 628 J 9.6 JX 312 49U 31.7J NR
32-019-TP1 3.8 JX 675 J 276 05J 14U 60J 3454 9590 1.05 685 J 2.6 X 22 49U 242) 0.281
[32-019-TP2 11.8 JX 18 J 300 184 29 129 J 5274 14000 452 988 J 146 JX 544 128 442 J <0.222
bACKGRDUND NR 17 JX 85 o5 U 19J 54J 17.6 8760 J 0.081 747 94 83J 4V 57J NR
U - Not Datactad; J - Batiasated Quantity; X - Outtise for Accuracy or Precisiog NR + Mot Racquasted
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL, ACIDBASE SULFATB PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
ID % v1000t V1000t /1000t % % % /1000t /1000t
2-019-TP1 0.08 281 437 434 <0.01 0.13 0.15 4.08 433
2-019-TP2 0.06 187 383 a8 <0.01 0.14 0.03 4.37 379
WATER MATRIX ANALYSES
Metals in Water
Resuits in ug/L HARDNESS
FIELD . CALL.
D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn (mg CaCOML)
32-019-GW1 012 U 1.3 Ux 301 26 U 8.7U 47 U 213 300 011U 44 U 8o U 1.2 284 U 90J 818
[32-019-swW1 012 U 1.3 UX 285 26U 87U 47 0 . 48 U 1141 011U 44U 80U 11U 284U S04 9029
P2-0196W3 012 U 13 UX 252 28U 87U 47 U 46 U 94U 011 U 44 U 9.4 11U 284U 45U 744
U - Not Detactad: J - Entisated Quuntity, X - Outlier for Acasracy er Precizion; NR « Nat Racuested
Wet Chemistry
Results in mg/l LEGEND
TOTAL - Duwnisesss faa the sils i Wallae Gk QW1 - Raviduntial sxing Srem 1 Walding md meldance bucated 380
FIELD DISSOLVED SE2 - Upstosn in Watlacs Couk under posar e (no weter). dowagadit of site; ased 28 & drinking Wt sscs.
LD. SOLIDS CHLORIDE ~ SULFATE NOWMNO2-N CYANIDE 1- Camposite of sabsmeples TP{AA cugh 1A-C d 1B-A troogh (BB SW1 - Sane 2 mple 32415581,
« Composita of whesmpias TP2A and 2B. . 6W3 - Spring §0" uorth of leb building.
[32-019-GW1 80 <50 70 0.09 0.01 - Feom € Linton Mo (32.017-831) 1953 Deta).
[32-019-5W1 124 <50 70 0.07 <0.005
2.019-SW3 86 <50 80 007  <0.005




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Copper Cljff County._Missoula
Legal Description: T_12N R _15W Section(s)._NW 1/4, SW 1/4, Section 11
Mining District._Copper Cliff Mine Type:_Hardrock/Cu, Ag, Au
Latitude:_N 46° 48' 0.0" Primary Drainage:_Union Creek
Longitude: W 113° 27' 14.7" USGS Code:_17010203
Land Status:_Private Secondary Drainage:_Union Creek
Quad:_Union Peak Date Investigated:_June 28, 1994

Inspectors:_Bisch, Flammang, Clark, West  P.A. # _32-001
Organization:_Pioneer Technical Services, Inc.

. No mill tailings were observed at the site.

»  The volume of waste rock observed at the site was estimated to be 3,490 cubic yards.
The following elements were elevated to at least three times the background
concentrations:

Arsenic: 175J to 2,590J mg/kg Mercury: 0.40 mg/kg
Chromium: 61.0J mg/kg Nickel: 40.1JX mg/kg
Copper: 462J to 5,200J mg/kg Lead: 48.4 to 167 mg/kg

Iron: 79,900 mg/kg

. An intermittent drainage (dry during the investigation) meandered through the site before
merging with Union Creek. Observed releases to the intermittent drainage (sediment)
were documented for arsenic, copper, mercury, and lead.

. Potential safety hazards observed at the site included an unstable metal loadout structure
and scattered wooden and metal debris in the area of the collapsed shaft.
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Copper CIiff PA# 32-001

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - BISCH
INVESTIGATION DATE: 06/28/94

SOLID MATRIX ANALYSES
Matals in soils
Resuits per dry welght basis
FIELD Ag As Ba ca Co o Cu Pe Hg Mn Ni Pb sb n CYANIDE
D (mg/Kg) (mg/Kg) (@ng/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Xg) (g/Kp) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) mgKg) (@K {mg/Kg)
32-001-SE1 0.6 LJX 135 J 103 osuw 106J 129 ¢ 1140 J 21000 022 208 J 27.0 JX 509 58U 760J NR
[32-001-SE2 04 UJX 1744 225 08J 105 J 128 J 495 J 24000 0.04 482 J 19.7 JX 181 46 U 469J) NR
[32-001-WR1 0.6 JX 250 J 743 o5 ul 18U 629 J 548 J 14800 0.08 67.4J 43 JX 167 8.4 116J AR
32-001-WR3 0.6 UIX 175J . 303 08 tJ 324 3474 462 J 79900 0.09 5934 219 JX 130 67U 618J NR
[32-001-WR4 06 UJX 2580 J 905 osuJ 1034 610 J 5200 J 45000 0.40 102 ) 40.1 JX 484 6.7 U 382J NR
KGROUND 0.4 UJX s u 219 04U 8B5S J 144 J 1244 18900 0.04 442 ) 9.4 JX 886 44 U 335J NR
U - Not Datacted; J - Estimetad Quantity; X - Outliar for Accarucy o Precisios; NI - Nat Requested
Acid/Base Accounting
LEGEND
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE  SULFATE PYRITIC ORGANIC SULFUR ACID BASE SH1 . Appeoniniely $0' downsireas of WRS.
FIELD SULFUR ACID RASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT. SE2 . Upsenars of siln just below confiuienos with 4 dry dainegs fam the eat.
ID % 1000t V100 /1000t % % % /1000t /1000t WRI - Composste of sobmenpies WREA and 18,
F 'WR3 - Compasise of sabsmphes WR 3A md 3B,
2-001-WR1 1.09 34.1 055 =35 <0.01 0.02 1.18 0.62 -1.17 WRY - Gub sxnpla of the Wi mabsample.

32-001-WR3 025 7.81 -8.16 -16.0 0.14 0.02 0.09 0.62 -8.78 BRACKGROUND - Froaa the Copper Cill Mine (32001 -8S1).
[32-001-WR4 0.99 309 -3.43 34 0.77 0.07 0.15 219 -5.61




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Frogs Diner County:_Missoula
Legal Description: T _12N_ R _15W Section(s):_SE 1/4, NW 1/4, Section 11
Mining District._Copper Cliff Mine Type:_Hardrock/Unknown
Latitude:_N 46° 48' 44" Primary Drainage:_Union Creek
Longitude:_W 113° 27' 00" USGS Code:_17010203
Land Status:_Private Secondary Drainage:_Union Creek
Quad:_Union Peak Date Investigated: _June 28, 1994

Inspectors:_Bisch. Flammang. Clark. West  P.A. # _32-027
Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site.

The volume of waste rock observed at the site was estimated to be 315 cubic yards. The
following elements were elevated to at least three times the background concentrations:

Arsenic: 129J mg/kg Mercury: 0.70 mg/kg
Cobalt: 37.0J mg/kg Nickel: 36.1JX mg/kg
Copper: 203J mg/kg Lead: 34.7 mg/kg

Iron: 59,300 mg/kg

One discharging adit was observed at the site. No MCLs were exceeded in the adit
discharge; however, the chronic aquatic life criteria for iron was exceeded.

Union Creek flows through the center of the site. An observed release to Union Creek
was documented for iron; however, no MCLs or acute or chronic aquatic life criteria were
exceeded in the stream.
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Frogs Diner PA# 32-027
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER - BISCH
INVESTIGATION DATE: 06/28/94

SOLID MATRIX ANALYSES
Metals in soils
Results per dry welght basls
FIELD Ag As BRa cd Co Cr Cu Fe Hg Mn Ni Pb sb Zn CYANIDE
D (mg/Kg) (mg/Kg) (og/Kg) (mg/Kg) mg/Kg) (mg/Kg) (mg/Ke) mg/Kg (ng/Kg) /K mgKg (mg/Kg) (mg/Kg) (mg/Ke) (mg/Kg)
[32-027-SE1 14 JX 5334 186 osSu) 158J 2224 203 J 24300 0.04 365 J 339 JX 241 sS2uU 633J NR
(32-027-SE2 20 JX 744 J 167 05U 381J 177 J 281 J 18800 0.03 416 J 38.4.4X 227 74 628J NR
[32-027-WR1 0.5 WX 129 J 138 05UJ 370J 62J 203 J 59300 0.70 5§56 J 368.1 JX 347 55U 660J NR
LACKGROUND 0.4 UJX < R-UN] ) 219 04 W 85 1444 1244 18900 0.04 442 J 9.4 JX 86 44 U 33549 NR
U - Nat Detsttad, J - Ratinmiad Quamtily; X  Outlinr for Accuracy o¢ Precision; MR - Not Requested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL. ACIDBASE SULFATE PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACID BASE POTENT. POTENT. SULFUR SULFUR SULFUR ACID BASE POTENT.
D %% V1000t /1000t Y1000t % % % /1000t /1000t
2-027-WR1 0.84 26.2 -292 =29 017 0.08 0.58 250 -5.42
WATER MATRIX ANALYSES
Metals in Water .
Results in ug/L HARDNESS
FIELD . CALC.
D Ag As Ba cd Co Cr Cu Fe Hg Mn Ni Pb sb Zn (mg CaCOVL)
32-027-GW1 012 U 20.2 JX 124 26U 122 47 U 125 14200 011y 273 253 11U 204U 2134 136
pz-oz7-sw1 012 U 3.2 WX 973 26U 87U 47 U 68 472 011U 132 124 11U 294U 56 4 138
32-027-SW2 012 U 13 WX 93.68 26U 87U 47U 59 84.8 011U 6.13 80U 11U 294U 45U 135
. U - Kot Detacted, J - Eatizmmiad Quantily; X + Outlier for Accurecy of Precisios; NR - Not Requested
Wet Chemistry .
Results in mg/l LEGEND
TOTAL SBI - 75’ downstmecs in Ursion Cress e cofioence with adif dischage. . GW1 - Adil ¥] dicbarge.
FIELD DISSOLVED B2 - 56 apsasem in Union Comkc from road atoming. EW1 - Same & maple 32.027-881.
LD. SOLIDS CHLORIDE SULFATE NOINO2-N CYANIDE - Componlis of mbagxpies WRIA and 1B, SW2 - Sume o mmple 32-027-SE2.
BACKOROUND - Proca the Copper CKIT Mine (32.001-581).
[32-027-GW1 171 <50 89 <0.05 NR
32-027-SW1 155 <50 17 0.05 NR
B32-027-SW2 155 <50 14 0.07 NR




MONTANA DEPARTMENT OF STATE LANDS
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Great Republic Smelter ~ County:_Park
Legal Description: T_9S R _14E Section(s):_SW 1/4. NE 1/4. NW 1/4, Section 36
Mining District:_New World Mine Type:_Smelter. Au. Ag. Cu. Pb. Zn
Latitude:_N 45° 00' 59" Primary Drainage:_Soda Butte Creek
Longitude:_W 109° 56' 13" USGS Code:_10070001
Land Status:_Private/Public_ Secondary Drainage:_Woody Creek
Quad:_Cooke City Date Investigated:_August 17, 1994
Inspectors:_Tuesday. Bisch. West P.A. #_34-000

Organization:_Pioneer Technical Services. Inc.

. No mill tailings were observed at the site; however, the volume of smelter slag observed e
was estimated to be 3,840 cubic yards. The following elements were elevated to at least
three times the background concentrations in the slag:

Arsenic: 1,150 mg/kg Manganese: 68,700J mg/kg
Cadmium: 23.9 mg/kg Lead: 38,200 mg/kg
Copper: 939 mg/kg Antimony: 91.0J mg/kg
Iron: 81,400 mg/kg Zinc: 23,700 mg/kg
. The volume of waste rock observed at the site was estimated to be 15 cubic yards. The
following elements were elevated to at least three times the background concentrations:
Arsenic: 9,220 mg/kg Manganese: 69,000J mg/kg
Cadmium: 210 mg/kg Lead: 42,100 mg/kg
Copper: 1,600 mg/kg Antimony: 95.7J mg/kg
Iron: 121,000 mg/kg Zinc: 18,300 mg/kg

Mercury: 1.17 mg/kg

. There were no discharging adits, filled shafts, seeps, or springs observed at the site
during the investigation.

. Woody Creek flows adjacent to the site on the north side. The slag pile was on the bank
of Woody Creek and was being actively undercut by the stream. No observed releases
were documented. The chronic aquatic life criteria for iron, mercury, and lead were
exceeded both upstream and downstream from the site.

. The severely undercut slag pile was the only safety hazard observed at the site.



Great Republic Smeiter PA# 34-000
AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER - TUESDAY

INVESTIGATION DATE: 08/17/34

SOLID MATRIX ANALYSES
Metals in soils
Results per dry weight basis
FIELD Ag As Ba cd Co o Cu Fe Hg Mn N Pb sb Zn CYANIDE
D (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/K) (mg/Kg) (rg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (z/Kg)
[34-000-SE1 07U 56U 157 1.0 13.2 18.7 248 21800 0.07 374 § 344 74U 8.7 W 442 NR
[34-000-SE2 18 70U 152 14 13.9 208 243 20800 0.06 3711 J 397 82U 108 W 418 NR
[34-000-SL.1 860 1150 187 239 44 239 939 81400 002 U 68700 J 29U 38200 8104 23700 NR
[34-000-WR1 973 9220 70.0 210 15.7 17.0 1600 121000 117 69000 J 32U 42100 85.7 J 18300 NR
BACKGROUND NR 146 J 89 04U 105J 30.7 40 23300 0.058 J 1450 J 20.7 158 J 517 U 181 NR
U« Nod Dintacted; J - Etimated Quuniity; X - Ouilior for Accamcy s Pracisien; NR - Not Requested
Acid/Base Accounting
TOTAL SULFUR PYRITIC SULFUR
TOTAL SULFUR NEUTRAL.  ACIDBASE SULFATE  PYRITIC ORGANIC SULFUR ACID BASE
FIELD SULFUR ACIDBASE  POTENT. POTENT.  SULFUR SULFUR SULFUR ACID BASE POTENT.
ID % Y1000t V1000t 1000t % % % 10000 /1000t
[34-000-WR1 232 725 251 -47 <0.01 217 1.82 67.8 42.7
WATER MATRIX ANALYSES
Metals in Water
Results in ug/L HARDNESS
FIELD CALLC.
D Ag As Be cd Co Cr (e Fe Hg Mn Ni Pb sb Zn (mg C3COWL)
mm 012U 1.7 JX 171 40U 84UV 100 6.2 1800 0.24 18.1 220 JX 28 516 U 156U 584
W2 012U 1.7 )X 219 40U 84U 68 U sS9 Uy 2340 022 335 144 UX 2.7 516 UV 174 605
0 - Not Detacted, J - Estimated Quantity; X - Outlier for Accuracy or Precision; NR - Not Reguested
Wet Chemistry
Resuits in mg/ LEGEND
SB - Woody Comk downsiman fiom sils; above bridge. BW1 - Sums s sample 14-000-SB1,
TOTAL §B2 « Woody Cask upstastms Eom sitw; sppra. 139, SW2 . Sane m rample 34-000-SB2.
FIELD DISSOLVED §1.1 - Composie of subseraples GLIA md SLIB.
LD. SOLIDS CHLORIDE  SULFATE NOMNOIN  CYANIDE (WRI - A gnb suuple fom mbamepla WRI,
= Prom the Lasta Diey Mine (14-049881) (1993 Duta).
[34-000-SW1 8 <5 70 <0.05 NR
[34-000-SW2 10 <5 7.0 <0.05 NR
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GLOSSARY

Abandoned Mine; Abandoned Workings - Excavations, either open, caved, or sealed, that are deserted and
in which further mining is not intended.

Acid Mine Water - Mine water which contains sulfuric acid, mainly due to the oxidation of iron pyrite.

Acidity - Estimate of the capacity for a neutral water to neutralize caustic wastes without disturbing biological
activities.

Activator (floatation mill) - A reagent that facilitates ﬂoataiion of selected mineral species in a flotation cell.

Acute Aquatic Life Criteria - EPA’'s maximum acute toxicity concentrations for protection of aquatic life and
its uses as established under Section 304(a)(1) of the Clean Water Act, as amended.

Adit - A horizontal or nearly horizontal passage driven in rock from the surface of the working or dewatering
of a mine.

Alkalinity - Estimate of the capacity for a neutral water to neutralize acidic wastes without disturbing
biological activities.

Alluvium - Sediments deposited on land by streams and rivers.
AIMSS - Abandoned and Inactive Mines Scoring System.

Amalgamation - The process by which mercury is alloyed with some other metal to produce an amalgam.
Used at one time for the extraction of gold and silver from pulverized ores.

Attribution - To document an observed release of a hazardous substance(s) to the environment, the
presence of the hazardous substance(s) must be attributable to a waste source at the site. For example, if
an observed release to surface water can be established for copper, the concentration of copper in any
waste source at the site must exist at greater than three times the background concentration of copper to
establish attribution to the site.

BLM - United States Department of Interior, Bureau of Land Management.

Ball Mill - A rotating horizontal cylinder in which nonmetallic materials are ground using various types of
grinding media such as quartz pebbles, porcelain balls, or steel balls.

Barren Solution - Leaching solution that has been chemically stripped of metal values. Typically, the barren
solution is recharged with leaching agent and recycled.

Benefication - The processing of ores for the purpose of (1) regulating the size of a desired product, (2)
removing unwanted constituents, and (3) improving the quality, purity, or assay grade of a desired product.

Bore Hole - An exploratory or prospecting hole made by drilling.
CECRA - The Comprehensive Environmental Cleanup and Responsibility Act.

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act of 1980, also known
as Superfund: Amended in 1986 by the Superfund Amendments and Reauthorization Act (SARA).

Chronic Aquatic Life Criteria - EPA’s maximum chronic toxicity concentrations for protection of aquatic life
and its uses as established under Section 304(a)(1) of the Clean Water Act, as amended.

Claim - An area of land claimed by an individual or corporation for the ultimate purpose of mineral
extraction. The dimensions of a lode ctaim are 600 by 1,500 feet; for a placer claim, 600 by 1,320 feet.




Collar - The term applied to the timbering or concrete around the mouth or top of a shaft. The junction of a .
mine shaft with the surface.

Collector (floatation mill) - A reagent that aids or facilitates the attraction of mineral particles to the froth in a
floatation cell.

Comminution - To reduce solids to minute particles by crushing and grinding to liberate metals.
Concentrate - To separate metal or ore from the associated gangue or barren rock.

Concentrate (mineral concentrate) - Enriched ore after the removal of waste in a benefication mill.
Concentrator - Mill or plant in which ore is concentrated by removing unwanted constituents.

Containment - Engineered structures designed to prevent releases to groundwater, such as liners, covers,
and run-on diversions.

Country Rock - General term applied to the rock surrounding and penetrated by mineralized veins; in a
wider sense applied to the rocks invaded by and surrounding an igneous intrusion.

Cribbing - A method of timbering used primarily to rectify the removal of too great a percentage of the rock
on the advance, and has the effect of replacing part of the rock.

Crosscut - (1) a passageway driven at right angles to the main entry to connect it with a parallel entry of air
course. (2) A horizontal opening driven across the course of a vein or in general perpendicular to the
direction of the main workings.

Crusher - A machine for crushing rock or other materials. Among the various types of crushers are the
ball-mill, gyratory crusher, Hadsel mill, jaw crusher, rod mill, rolls, stamp mill, and tube mill.

Cyanide - A salt or ester of hydrocyanic acid. In agueous solution, cyanide is used to dissolve metal from
gangue material for later recovery. ’

Cyclone - A device for classification by centrifugal means of fine particles suspended in water, whereby the
coarser grains collect and are discharged at the apex of the vessel, while the finer particles are eliminated
with the bulk of the water at the discharge orifice.

DNRC - Montana Department of Natural Resources and Conservation.

Depressant (floatation mill) - A reagent that causes selected mineral species to sink in a floatation cell.

Drainage Basin Code - Code assigned to each discrete hydrologic unit by the U.S. Geological Survey.

Drift - A horizontal passage underground. A drift follows the vein, as distinguished from a crosscut, which
intersects it.

Dump - A pile or heap of waste rock material or other non-ore refuse near a mine.
Electrowinning - Recovery of a metal from an ore or solution by electrochemical processes.
EPA - United States Environmental Protection Agency.

Face - the surface exposed by excavation. the working face, front, or forehead is the face at the end of the
tunnel heading, or at the end of the full size excavation. .

Floatation - The method of mineral separation which a froth created in water by a variety of reagents floats
some finely crushed minerals, whereas other mineral sink.




Floatation Cell - Device in which froth floatation of ores is performed. It has provisions for receiving
conditioned pulp, aerating the pulp, and for separate discharge of the resulting mineralized froth and
impoverished tailings.

Floodplain - An alluvial plain caused by the overbank deposition of alluvial material. They typically appear
as flat expanses of land bordering a stream or river. Most floodplains are accompanied by a series of
alluvial terraces of varying levels.

Fluvial - Pertaining to or produced by the action of a stream or river.

Frother - A reagent which serves to stabilize the froth in a floatation cell until it can be scraped off into the
concentrate launder.

Glory Hole - Large, open hole typically associated with a mined-out or widened shaft.

Gravity Mill - A process in which heavy metals or minerals are separated from waste by the action of
agitation and gravity on materials suspended in a liquid, usually water.

Grizzly - A devise used for coarse screening of bulk materials. A rugged screen for rough sizing at a
comparatively large size (for example, 6-inches); it can comprise fixed or moving bars, disks, or shaped
tumblers or rollers.

HRS - EPA’s. Hazard Ranking System (Federal Register, Vol. 55, No. 241, pp. 51532-51667).
Hand Auger - A large tool modeled after the carpenter’s drill used in soil sampling.

Hazardous Substance - CERCLA hazardous substances, pollutants, and contaminants as defined in
CERCLA Sections 101(14) and 101(33).

Headframe - The vertical steel or timber frame at the top of a shaft, which carries the sheave or pulley for
the hoist. »

Heavy Metal - Principally the metals zinc, copper, cobalt, and lead; however, may include one or more of
the following metals: bismuth, cadmium, gold, indium, iron, manganese, mercury, nickel, palladium, silver,
thallium, and tin (often included, though not a metai).

Highwall - The unexcavated face of exposed overburden and coal or ore in an open-cast mine or the face
or bank on the uphill side of contour strip mine excavation.

Hoist - (1) A drum on which wire rope is wound in the engine house, as the cage or skip is raised in the
hoisting shaft. (2) An engine with a drum used for winding up a load from a shaft.

Inclined Shaft or Incline - A non-vertical shaft; usually along the dip of a vein.

Intermittent Stream - A stream or stretch of stream which flows only at certain times of the year when it
receives water from springs, snow melt or storm runoff.

Jaw Crusher - A primary crusher designed to reduce large rocks or ores to sizes capable of being handled
by a secondary crusher. it consists of a moving jaw, hinged at one end, which swings toward and away
from a stationary jaw in a regular oscillatory cycle.

Jig (Mineral Jig) - A machine in which the feed is stratified in water by means of a pulsating motion and from
which the stratified products are separately removed, the pulsating motion usually being obtained by
alternate upward and downward currents of water.

Latitude - The angular distance north or south from the equator of a point on the earth's surface, expressed
in degrees.



Leaching - (1) The removal in solution of the more soluble minerals by percolating waters. (2) Extracting a
soluble metallic compound from an ore by selectively dissolving it in a suitable solvent, such as water,
sulfuric acid, hydrochloric acid, cyanide, etc.

Legal Description - The Township, Range, Section, and typically quarter/quarter section location.

Level - A main underground roadway or passage driven along the level course to afford access to the
stopes or workings and to provide ventilation and hauiageways for the removal of ore.

Loadout - A receptacle for ore awaiting treatment or shipment, also referred to as an ore bin.

Longitude - An angular distance east or west from the meridian of some particular place to the prime
meridian at Greenwich, England.

MBMG - Montana Bureau of Mines and Geology.
MCL - Maximum contaminant level: Established under the Safe Drinking Water Act.
MCLG - Maximum contaminant level goal: Established under the Safe Drinking Water Act.

MDHES/SHWB - Montana Department of Health and Environmental Sciences, Solid and Hazardous Waste
Bureau. T

MDHES/WQB - Montana Department of Health and Environmental Sciences, Water Quality Bureau.
MDSL/AMRB - Montana Department of State Lands, Abandoned Mine Reclamation Bureau.

Master Inventory - Inventory of all identifiable abandoned or inactive hardrock mine sites in Montana
conducted by the MDSL/AMRB.

Mesh - The number of openings per unit area of a screen (sieve).

Mill - A mineral treatment plant in which crushing, grinding, and further processing of ore is conducted to
produce a product.

Milling - The processing of ore to produce a product.
Mine - Excavation of earth for the extraction of ore or other economic minerals.

Mine Development - The term used to describe the operations involved in preparing a mine for ore
extraction. These operations may include tunneling, sinking, crosscutting, drifting, and raising.

Mineral - An inorganic substance occurring in nature, though not necessarily of inorganic origin, which has
(1) a definite chemical compasition or, more commonly, a characteristic range of composition, and (2)
distinctive physical properties or molecular structure.

Mineral Deposit - A surface or underground body of mineral matter that may be utilized for its industrial
mineral or metal content.

Mineral Dressing - Physical and chemical concentration of raw ore into a product from which a metal can
be recovered for a profit. A

Observed Release - Concentration of hazardous substance(s) has increased significantly (greater than
three times) above the background concentration for the site for that specific type of sample. For example,
to document an observed release to surface water, a contaminant concentration detected in a surface
water sample collected downstream from a site must exceed the concentration detected in a surface water
sample collected upstream from the site by more than three times. See also "Attribution”.




Open Pit Mining - A form of operation designed to extract minerals that lie near the surface.

Open Stope Method - Stoping in which no regular artificial method of support is employed, although
occasional props or cribs may be used to hold local patches of insecure ground. Usually confined to
relatively small, narrow ore bodies.

Ore - A mineral, or mineral aggregate, containing precious or useful metals, and which occurs in such
quantity, grade, and chemical combination as to make extraction commercially profitable.

Ore Bin - A receptacle for ore awaiting treatment or shipment, also referred to as a loadout.

Ore Body - A solid and fairly continuous mass of ore, which may include low-grade ore and waste, as well
as high-grade material.

Ore Deposit - A general term applied to rocks containing minerals of economic value in such amount that
they can be profitably tracted. ‘

Oxidation/Reduction Potential - The hypothetical electron activity at equilibrium. A measurement of the
relative tendency (potential) of a solution to accept or transfer electrons, measured in volts.

PRP - Potentially Responsible Party.
PA No. - Problem Area Number established by the MDSL/AMRB.
Perennial Stream - A stream or stretch of a stream that flows continuously throughout the year.

pH - A measure of the degree of acidity or basicity of a solution. At 25°C, a pH of 7 is neutral. Acidity
increases as measurements decrease below 7, and basicity increases as measurements increase above 7.

Placer - A mineral concentration resulting from weathering processes, usually involving water. Placer
deposits are typically composed of heavy minerals, with gold, platinum, tin, and diamonds being the most
important.

Ponded - A condition in which free water covers the soil surface, as in a closed depression.

Portal - (1) The surface entrance to a drift, tunnel, or adit; (2) The entrance to a mine.

Pregnant Solution - Metal-laden solution (cyanide, acid, etc.) resulting from a leach process.

Primary Drainage - The primary drainage is the smallest named stream segment/drainage basin that is
locatable on the USGS Hydrologic Unit Map within which the mine site is located.

Prospect - (1) A mineral property, the value of which has not been proved by exploration. (2) Non-
producing mining property under development or considered worthy of such attention.

Pulp - A mixture of ground ore and water capable of flowing through suitably graded channels as a fluid.
QA/QC - Quality Assurance/Quality Control.

Raise - A vertical or inclined opening driven upward from a level to connect with the level above, or to
explore the ground for a limited distance above one level.

Reagent - A chemical or solution used to produce a desired chemical reaction; a substance used in assay
or floatation.

Rod Milt - A mill for fine grinding, employing long steel rods to grind the material.

Secondary Drainage - The secondary drainage is the smallest named stream segment/drainage that is
locatable on the USGS Quadrangle Map within which the mine site is located.



Sediment - Solid material, both mineral and organic, that is in suspension, is being transported, or has been
moved from its site of origin by air, water, or ice and has come to rest on the earth's surface either above or '
below the water level.

Sedimentation - The settling of solid particles of soil, coal, or mineral from liquid as a result of gravity or
centrifuging.

Shaft - An excavation of limited area compared with its depth, made for access to underground mine
workings.

Sluice (Sluice Box) - A long trough-like box set at an incline of about 1:20 through which placer gravel is
carried by a stream of water. The gravel is washed away while most of the gold or other heavy materials
are caught by riffles or blankets on the floor of the siuice.

Slurry - Fine solid particles suspended in a liquid, typically water, of a consistency that allows flow by gravity
or pumping.

Source - Any area where a hazardous substance has been deposited, stored, disposed, or placed, plus
those soils that have become contaminated from migration of a hazardous substance.

Specific Conductance - The specific conductance or conductivity of water (or other substance measured) is
the electrical conductance of the material between opposite sides of a cube 1 centimeter in each direction.

Stamp Mill - An apparatus in which rock is crushed by a stamp battery.
Stope - An underground excavation from which ore has been removed.

Subsidence - A sinking down of a part of the earth’s surface due to the collapse of underlying underground .
openings.

Surface Mining - The mining in surface excavations, including placer mining, mining in open pits, mining and
removing ore from open cuts by hand or with mechanical excavating and transportation equipment, and the
removal of overburden to uncover the ore.

Tailings - The refuse material resulting from the washing, concentration, or treatment of ground ore.

Tailings Pond - A pond with a constraining wall or dam to which mill effluents are run.

Tunnel - A horizontal or nearly horizontal underground passage that is open to the atmosphere at both
ends.

USFS - United States Department of Agriculture, Forest Service.

USGS - United States Department of Interior, Geological Survey.

Waste - The rock that is too low in grade to be of economic value.

Waste Dump (Spoil Pile) - The area where mine wastes or spoil materials are discarded.

Wetlands - Areas that under normal circumstances have hydrophytic vegetation, hydric marshes, and
wetland hydrology. It includes landscape units such as bogs, marshes, and lowlands covered with shallow

ephemeral or intermittent waters. Permanent waters of streams and water deeper than 9 feet in lakes or
reservoirs are not considered wetlands.

Winze - A vertical or inclined opening, or excavation, connecting two levels in a mine, differing from a raise
only in construction. A winze is driven downward and a raise is excavated upward.

X-ray Fluorescence (XRF) Spectrometer - Instrument used for metals analysis of solid media by energy
dispersive X-ray fluorescence.




