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1.0 INTRODUCTION

This document supplements the 1993 and 1994 Hazardous Materials inventory
Summary Report published by the Montana Department of Environmental Quality
(formerly known as the Montana Department of State Lands)/Abandoned Mine
Reclamation Bureau (MDEQ/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 1995
supplemental report includes an additional 25 sites to the 332 sites inventoried in 1993
and 1994,

This report is organized into six 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. Section 6.0 presents the references cited in the text.

This Summary Report is supported by several other project documents and databases,
including:

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

. The Quality Assurance Project Plan (QAP)P) describes quality assurance
procedures used for evaluating the field and lab data for the project
(MDEQ/AMRB-Pioneer, 1994b).

. The Laboratory Analytical Protocol (LAP) describes laboratory requirements for
the project (MDEQ/AMRB-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
(MDEQ/AMRB-Pioneer, 1994d).
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. 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 (MDEQ/AMRB-Pioneer, 1994e).

. 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
MDEQ/AMRB office; or the MDEQ/Environmental Remediation Division (ERD; formerly
known as the Montana Department of Health and Environmental Sciences/Solid and
Hazardous Waste Bureau) 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 MDEQ/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 MDEQ/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 MDEQ/AMRB conciuded 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 some of these sites causing severe environmental
degradation, but they were also the sites of highest concern to the public. Additionally,
the MDEQ/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 MDEQ/AMRB solicited various state and federal agencies, requesting
assistance in the identification of suspected problem sites. The following agencies
responded to the MDEQ/AMRB request: USFS-Region 1, the United States
Department of the Interior/Bureau of Land Management (BLM), MDEQ/ERD, and the
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Montana Department of Natural Resources and Conservation (DNRC). A list of the 332
suspect sites was compiled from the input of these agencies supplemented by a review
of existing data from the MDEQ/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 and 1994 field seasons. As result of the 1993 and 1994
inventory activities and continued records searches, 25 additional sites were identified,
investigated, and ranked during the 1995 field season by the MDEQ/AMRB. This 25-
site supplement to the 1993 and 1994 priority sites list is presented in Table 1-1.

The agencies previously listed agreed to a cooperative course of action, with
MDEQ/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; and

. 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 25 priority sites investigated during the 1995 field season under the
Abandoned Mines Hazardous Materials Inventory were located in 7 counties and in 10
out of the 206 mining districts in Montana. Site investigations began September 14,
1995, and were completed on November 13, 1995. One field crew consisting of three
to four scientists, engineers, and technicians were in the field for approximately 14 days
to complete the data collection effort.

The site investigation conducted at each site involved the following tasks: overall site
reconnaissance; mapping; coliection 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,
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County District Site Name PA#
Cascade Neihart IXL/Eureka 07-083
Cascade Neihart Cornucopia 07-147
Cascade Neihart Ontario 07-148
Cascade Neihart Benton/Big Snowy 07-151
Cascade Neihart Lucky Strike 07-169
Cascade Neihart Lower Black Diamond Jay 07-174
Cascade Neihart Haystack Creek 07-179
Granite Combination Combination |l 20-009
Granite Combination Sunrise/Queen Millsite 20-036
Granite Phillipsburg Douglas Creek Waste Rock 20-503
Granite Princeton Port Royal Mill Tailings 20-016
Jefferson Basin Bullion Smelter 22-505
Jefferson Clancy Frohner 22-243
Judith Basin Hughesville Carter 23-019
Judith Basin Hughesville M.T.A. 23-040
Judith Basin Hughesville Beifont 23-060
Judith Basin Hughesville Sinclair 23-501
Judith Basin Hughesville May and Edna 23-502
Park Big Timber Canyon Stemwinder (South) 34-500
Powell Emery Emma Darling 39-027
Powell Emery Bonanza 39-501
Powell Emery Hidden Hand 39-502
Powell Emery Spring Creek 39-503
Sanders Plains S&H 45-017
Sweetgrass Big Timber Canyon Kelly _ 34-113

TABLE 1-1: 1995 ABANDONED MINE PRIORITY SITES




. 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 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, etc.) and patented lands
(private ownership). The priority sites consist of primarily inactive/abandoned mine
sites; however, exploration activities were in progress at a few 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 copper sulfate and a barrel
full of an unknown liquid. 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.

@ i suvvaryorFnDinGs

The following information is provided as an overview of the data compiled during the
1995 supplemental investigation to the Hazardous Materials Inventory.

Laboratory Sampling

. Total number of lab samples: 125 (does not include the QA/QC duplicates),
representing approximately 2,019 data points generated by the laboratories.

. Total number of XRF samples: 375 (does not include the QA/QC duplicates),
representing approximately 5,196 data points.

W k i i 1 jority Si

Estimated total volume: 172,744 cubic yards.

Estimated total area: 723,665 square feet (16.6 acres).

Estimated total unvegetated/uncovered area: 556,691 square feet (12.8 acres).

ill Taili i i rj
Estimated total volume: 597,692 cubic yards.
. Estimated total area: 2,642,075 square feet (60.7 acres).
. Estimated unvegetated/uncovered area: 777,344 square feet (17.8 acres).
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ri ' Wi Priority Si
Estimated total volume: 737 cubic yards.

. Estimated total area: 1,100 square feet (0.2 acre).

. Estimated unvegetated/uncovered area: 1,100 square feet (0.2 acre).
it Di . . iori

. Total number of discharging adits: 14.

. Number of adit discharges with pH < 5.00: 2.
. Number of adit discharges with pH < 6.00: 3.

Flooded Shafts Associated with the 1995 Priority Si

. Total number of open shafts with water. 0.

Water Quality Criteri A
. Number of discharges exceeding Safe Drinking Water Act MCLUMCLGs: 3.

. Number of adit discharges exceeding acute aquatic life criteria: 8.

. Number of adit discharges exceeding chronic aquatic life criteria: 9.

. Number of observed releases to surface water/sediment directly attributable: 9.
. - Acute aquatic life exceedances in surface water: 12.

. Chronic aquatic life exceedences in surface water: 14.

. MCL exceedances in surface water attributable to the site: 7.




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

Additional 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 MDEQ/AMRB project files, the ‘
MDEQ/ERD project files, the MDEQ/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
MDEQ/AMRB Hazardous Materials Inventory SAP (MDEQ/AMRB-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 1995 investigation was almost identical to the 1994
form. 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, and from domestic groundwater wells or monitoring wells, when present.

Each mill tailings deposit 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 distinct strata.

Typically, several subsamples were collected from each waste rock dump in order to
better characterize these 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 aiso 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 field measurement of pH and radioactivity.

Stream sediment samples were ailso 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
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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 evaluation 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 evaluation, as well
as comparisons of the data to pertinent criteria.

3.1 DATA VALIDATION AND EVALUATION

3.1.1 Laboratory Data Validation and Evaluation

The laboratory utilized during this investigation complied ali 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 patrtially 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 blank analyses; and

overall assessment of data for the case.

* [ ] [ [ L]

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 QAP]P for the Abandoned Mines Hazardous
Materials Inventory (MDEQ/AMRB-Pioneer, 1994b).
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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 Abandoned
Mines Hazardous Materials Inventory 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 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. SOPs (MDEQ/AMRB-Pioneer, 1994a) were carefully
followed in the field to achieve a consistent and acceptable level of quality.

3.2 INTER 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 coliected to establish the extent to which metals
concentrations were elevated in comparison to the local background. Constituents
present at concentrations greater than three times background concentrations were
considered "attributable" to the site. 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 and 1994 investigations
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 sample concentration at more than three times the upstream surface
water or sediment sample concentration, for any constituent that can be attributed to
the site. Groundwater, surface water, and stream sediment analytical data were used
to document observed releases from the priority sites.

3.2.3 MCL/MCLG, Aquatic Life Criteria Comparisons

Maximum Contaminant Levels (MCLs) and Maximum Contaminant Level Goals
(MCLGs) are drinking water standards promuigated 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 (»g/L) are:

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

Cyanide: 200 ng/L
*Not an MCL, but an action level.

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, 1995. 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;
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. LABDATA.DBF contains the data from all of the laboratory analyses performed .
during the Hazardous Materials Inventory; and

. PRIORITY.DBF is the modified dBase file provided to Pioneer by MDEQ/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 MDEQ/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 1995 supplemental priority sites and their associated AIMSS score,
sorted in descending order. The necessary data for ranking each of the 1995 inventory
sites was collected.

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
1995 supplemental priority sites and their associated safety score, sorted in descending
order.
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1995 AIMS.
RANK County District Site Name PA # SCORE
1 Granite Combination Combination I 20-009A 99.32
2 Powell Emery Spring Creek Tailings 39-503 28.13
3 Jefferson Clancy Frohner 22-243 22.68
4 Granite Phillipsburg Douglas Creek Waste Rock 20-503 14.10
5 Powell Emery Hidden Hand 39-502 6.53
6 Cascade Neihart Benton/Big Snowy 07-151 2.67
7 Cascade Neihart Lower Black Diamond Jay 07-174 2.06
8 Powell Emery Bonanza 39-501 1.20
9 Cascade Neihart Haystack Creek 07-179 1.18
10 Judith Basin Hughesville Carter 23-019 1.14
11 Powell Emery Emma Darling 39-027 1.07
12 Cascade Neihart Cornucopia 07-147 1.00
13 Cascade Neihart IXL/Eureka 07-083 0.84
14 Judith Basin Hughesville Sinclair 23-501 0.77
15 Granite Princeton Port Royal Mill Tailings 20-016 0.64
16 Judith Basin Hughesville Belfont 23-060 0.40
17 Judith Basin Hughesville M.T.A 23-040 0.36
18 Sanders Plains S&H 45-017 0.29
19 Judith Basin Hughesville May and Edna 23-502 0.25
20 Granite Combination Sunrise/Queen Millsite 20-036 0.22
21 Park Big Timber Canyon Stemwinder (South) 34-500 0.16
22 Jefferson Basin Bullion Smelter 22-505 0.1
23 Cascade Neihart Lucky Strike 07-169 0.06
24 Sweetgrass Big Timber Canyon Kelly 34-113 0.03
25 Cascade Neihart ' Ontario 07-148 0.01

TABLE 4-1: 1995 ABANDONED HARDROCK MINES PRIORITY SITES AMISS RANKING
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1995 SAFETY
RANK County District Site Name PA # SCORF,
1 Powell Emery Hidden Hand 39-502 145.60
2 Powell Emery Emma Darling 39-027 76.80
3 Sanders Plains S&H 45-017 75.00
4 Powell Emery Bonanza 39-501 67.20
5 Judith Basin Hughesville Sinclair 23-501 45.00
6 Cascade Neihart Haystack Creek 07-179 44.00
7 Judith Basin Hughesville M.TA 23-040 42.00
8 Granite Combination Sunrise/Queen Millsite 20-036 30.80
9 Granite Phillipsburg Douglas Creek Waste Rock 20-503 24 60
10 Cascade Neihart Lucky Strike 07-169 23.70
11 Judith Basin Hughesville Carter 23-019 19.80
12 Jefferson Basin Bullion Smelter 22-505 18.40
13 Jefferson Clancy Frohner 22-243 7.80
14 Cascade Neihart IXL/Eureka 07-083 7.40
15 Cascade Neihart Cornucopia 07-147 6.90
16 Cascade Neihart Lower Black Diamond Jay 07-174 2.55
17 Cascade Neihart Benton/Big Snowy 07-151 1.90
18 Judith Basin Hughesville Belfont 23-060 1.25
19 Cascade Neihart Ontario 07-148 1.15
20 Sweetgrass Big Timber Canyon Kelly 34-113 1.00
21 Park Big Timber Canyon Stemwinder (South) 34-500 1.00
22 Powell Emery Spring Creek Tailings 39-503 0.00
23 Granite Princeton Port Royal Mill Tailings 20-016 0.00
24 Judith Basin Hughesville May and Edna 23-502 0.00
L 25 Granite Combination Combination [l 20-009A 0.00

TABLE 4-2: 1995 ABANDONED HARDROCK MINES PRIORITY SITES SAFETY RANKING




5.0 SITE SUMMARY FORMS

The following section presents a one page summary sheet for each of the 25 sites
investigated during the 1995 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.

AMP IGN
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 ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_IXL/Eureka County:_Cascade
Legal Description: T_14N_ R _8E Section(s):_NW 1/4, NE 1/4, Section 28 ‘
Mining District:_ Neihart Mine Type:_Hardrock/Ag, Pb, Zn
Latitude:_N 46° 57' 18" Primary Drainage:_Belt Creek
Longitude:_W 110° 42' 43" USGS Code:_10030105
Land Status:_Private Secondary Drainage:__Snow Creek/Carpenter
Quad:__Neihart Creek

Inspectors:_Tuesday, Flammang, Sampson Date Investigated:_September 24, 1995

Organization:_Pioneer Technical Services. Inc. P.A. # _07-083

. No mill tailings were observed at the site during the investigation.

. The volume of waste rock associated with the site was approximately 3,575 cubic yards.
WR-3 was situated in an intermittent stream bed. The following elements were elevated at
least three times background:

Antimony: 68.2J mg/kg Arsenic: 36 to 97.7 mg/kg
Cadmium: 6.5J to 7J mg/kg Copper: 33.4JX to 59.9 mg/kg
Iron: 83,700 mg/kg Lead: 2,880 to 3,130 mg/kg
Mercury: 0.48 to 4.3 mg/kg Silver: 27.6 to 45.2 mg/kg

Zinc: 581 to 1,590J mg/kg

. One discharging adit was observed at the site which flowed over and along the west side
of WR-3. No MCLs were exceeded in the adit water sample, but acute and chronic
aquatic life criteria were exceeded for zin¢, and the chronic aquatic life criteria was
exceeded for aluminum, cadmium, and lead. The pH of the adit discharge was 6.38.

. No surface water flowed on or near the site during the investigation. The nearest flowing
surface water was over 1,000 feet away; no surface water samples were collected.

. An observed release to the intermittent drainage (sediment) was documented for silver,
which is directly attributable to the site.

. Potential safety hazards observed at the site included three open adits, one fenced open
shaft, three shaft/subsidence structures, a highwall, and two unstable waste piles.



1.X.L/ EUREKA {all 4 sites) PA# 07-083

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/24/95

Metsls in solls SOLID MATRIX ANALYSES
Results per dry weight basls
FELD L] As Ba cd Ca Cr Co Cu Fe Pb Mo n Hg . ] Ay & CYANIDE
D {mgMg) ___ (mg/g) () Impig) ___ (mp¥g) {mg/Mg) {mp¥g)
07-083-SE-1 54U 234 444 92 1590 158 72 726 38300 428 JX 3800 J 1660 0.055 128 88 1450 NR
07-083-SE-2 49 W 437 4 95.4 208 2680 17.5 122 55.2 25400 681 JX 7360 J 4250 0.049 274 11 2500 NR
07-083-WR-1 682 J 36.0 150 704 183 18V 18 U 859 9310 2880 56.8 258 43 23U 452 1580 J NR
07-083-WR-2 63 W 977 1686 J 654 35900 20U 220 334 JX 83700 3130 46.2 125 0.43 28U 16 581 NR
[BACKGROUND 47 W 96 87.6 1.32 IX NR 272 905 J 108 J 21100 524 JX NR 708 J 0.04 103 05 8B 138 NR
U- Not Datncled: & Ectimated Quantity; X- Outer for Accuracy of Precision; NR- Not Requastad
Acid/Basa Accounting
Pyritic
Tated Tol Suir Pyvitic Sulfur
TOTAL Sulfur Neutral Acid Bass Sullste Pyitic Organic Sulfur Acki Rase Lime Reg. Lime Req. Polentisd Lime Req Lime Req.
FELD SULFUR Acid Base Potent. Potentisl Sulfur Sulfur Sulhur Acid Base Potential Sobek Sobek Acidty Dollhopt Dolivapl
] % Lhoodt oo 211000t % x % 100N sQoet jut000e) Jusc) 18 (/10000 et
-083WR-1 029 9.08 -1.33 -104 0.18 0.01 0.10 0.3 -1.64 -1.84 344 7.68 -11.23 -23.59
7-083-WR-3  9.09 284 £.56 -2901 0.15 1.62 7.32 60.8 -57.20 $7.20 -120.12 28248 -361.81 -759.81
Metals in Watey WATER MATRIX ANAL VSES
Results in uph
FELD N b A Ba ed Ca cr Co Cu Pe Pb L] Mn Hg N Ag n HARDNEBS
AN 1. S—" {ug) () ) feoh) fugh) g fuph) fugh) fogh) fugh) gty fugh) Jugn} fupl) [g) (mgcacoiny)
P?-OBs—ADd 103 J4X 27 W 12U 48U 1.1 18600 86 VU 103 v 440 709 s 3700 9.4 016 U 177 021U 340 615
U Not Detected; & Estimated Quanifty; X- Outfier for Accuracy or Precision; NR- Not Requested
Wet Chemistsy
Results in axgA
Totsl
FELD Dissolved
D Solids CHLORIDE _ SULFATE NOYNO2-N___ CYAMIDE Lagend
-083-AD1 103 < 5 400 NR NR E-1- Immacdiately below WR-).
E-2- Upsiream shove WR-1 & WR-3.
{- Composiis WR1A, 18, 2A, 28, 4A, 4B,
WR-2.
GROUND- From tha Ripple (07-183-SS1) (1904 data).
1- Adt st WR-J.




‘ MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Cornucopia County._Cascade
Legal Description: T_14N R _8E Section(s)._SW 1/4, SE 1/4, Section 22
Mining District:__Neihart Mine Type:_Hardrock/Ag, Pb, Zn
Latitude:_N 46° 57' 17" Primary Drainage:_Belt Creek
Longitude:_W 11Q° 41' 27" USGS Code:_10030105
Land Status:_Private Secondary Drainage:__Snow Creek/Carpenter
Quad:_Neihart _ Creek
Inspectors:__Tuesday. Flammang Date Investigated:_September 25, 1995
Organization:_Pioneer Technical Services. Inc. P.A. # _07-147
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock observed at the site was approximately 8,475 cubic yards.

Waste rock was located in a drainage. The following elements were elevated at least
three times background:
. Arsenic: 58.9 to 184 mg/kg Lead: 194 to 723 mg/kg
Mercury: 0.22 to 0.33 mg/kg Silver: 4.6 to 58.8 mg/kg
Zinc: 559 mg/kg

. One discharging adit was observed at the site which flowed over and through WR-2. Field
parameters were taken with a pH of 7.99. A previously collected sample of the discharge
exceeded acute and chronic aquatic life criteria for copper and zinc, and the sample
exceeded chronic aquatic life criteria for lead and iron.

. An intermittent unnamed tributary to Snow Creek flowed adjacent and through WR-2
during the investigation. Acute and chronic aquatic life criteria were exceeded for zinc and
cadmium, while lead exceeded the chronic aquatic life criteria. The MCL for cadmium was

exceeded.

. An observed release to the tributary via sediment was documented for arsenic, lead, and
silver.

. Potential safety hazards observed included two partially collapsed buildings, a large pit

with collapsed shaft, a collapsed adit with a 25 foot highwall, and two unstable waste piles.



Comnucopia PA# 07-147
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/25/95

Metals in solls SOLID MATRIX ANALYSES
Reasults per dry weight basis
FIELD sh As Ba cd ca cr Co Cu Fe Pb Mo Mn Hg Ni Ag Zn CYANIDE
_ D (mgMg)  (mg/Kg)  (mgiKg)  (mKg)  (mg/Kg)  (mgKg)  (mg/Kg)  (moMg)  (mgKg)  (mgMg)  (mgMgl  (mgMg)  (mokg) (m m m
07-147-SE-1 54 UJ 5717 48.1 J 144 2570 18.0 124 155 JX 23000 300 4880 492 0043 U 147 o8 U 102 NR
07-147-SE-2 83 uJ 358 578 J 234 2370.0 a9 6.8 178 JX 20300 124 1980 385 0,050 U 6.7 8.0 228 NR
07-147-WR-1 59 W 184 702 J 314 947 52 43 284 JX 49800 723 1880 163 033 54 588 558 NR
7-147-WR-2 57 W 58.9 53.0 J 22 ) 24680 1.7 5.0 259 JX 23800 184 1770 278 0.22 8.2 46 217 NR
CKGROUND 47 UJ 9.6 878 1.32 )X NR 272 9.05 J 108 J 21100 524 JX NR 708 J 0.04 10.3 0SB 135 NR
U- Not Detected; J- Estimated Quantity; X- Outlier for Accuracy or Precision; NR- Not Requested
Acid/Baze Accounting
Pyritic
Totat Tot. Sutfur Pyritic Sulfur
TOTAL Sutfur Neutral Acld Base Sulfate Pyritic Organic Sulfur Aclid Base Uime Req. Lime Req. Potential Lime Req. Ume Req.
FIELD SULFUR  AcidBase  Potent. Patential Sutfur Sutfur Sulur Acid Base  Potential Sobek Sobak Acldity Dolthopt Dolthept
D % Y1000t Y1000 1000t ) % % 1000t viooot  (viooey [CO AR {t10001) (Hac) 0.
07-147-\WR-1  0.26 8.12 -3.88 -12.0 0.24 <0.01 0,02 0.00 -3.88 -3.68 -8.15 6.25 -12.88 -26.59
07-147\WR-2  0.10 3.12 1.37 -1.76 0.0 0.05 <0.01 1.58 -0.19 -0.18 -0.40 273 -1.71 -3.58
Metals in Water WATER MATRIX ANALYSES
Results in ug/
FIELD §b As Ba Cd Ca Cr Co Cu Fe Pb Mo Mn Hg Nt Ag n HARDNESS
D fugh) {ugh) _Jugh) fugh) fugit) {ugh] jugit) _fugh) Jogh) [ugl) fugl) (ug/t) {ugh] (ugh) {ugh) {ugh} {mg CaCo3f))
07-147-SW-1 27V 18U 242 75 22700 88 U 108 U 44 U 202 1.8 JX 7780 18.0 J 018 U 139 U 0.21 WX 2450 88.8
07-147-SW-2 27U 20 11.8 44 11700 96 U 108 U 44 U 328 22 JX 3800 52 U) 0.16 U 139 U 0.45 JX 1150 448
ICC-GW-7 459 U 23U 12 31U 14800 28 U 43UV 184 1290.0 17 4620 11 01U 142 U 220U 107 56.0
Wet Chemiatry U- Not Detected; J- Estimatad Quantity; X- Outlier for A y oc P NR- Not R tad
Results in mg/
Total - Lagend
FIELD Digsojved
D Solids CHLORIDE _ SULFATE NO: 2N ___CYANIDE E-1- 20' below road.
E-2- 175’ below base of WR2 where stream reappeas.
07-147-SW-1 o8 < 5 77 NR NR -1- Composita WR1A, 1B, 1C
07-147-SW-2 48 < 5 38 NR NR -2- Composits WR2A, 268, 2C.

BACKGROUND- From the Ripple (07-183-SS1) (1994 deta).
/-1- Same 88 SE-1.

2- Same as SE-2.

GW-7- Adit discharge (GW1 on sketch)




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
~ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Ontario County:_Cascade
Legal Description: T_14N R _8E Section(s):._NW 1/4, NE 1/4, Section 27
Mining District:_ Neijhart Mine Type:_Hardrock/Ag, Pb, Zn
Latitude:_N 46° 57' 00" Primary Drainage:_Belt Creek
Longitude:_W 110° 41' 32" USGS Code:_10030105
Land Status:_Private Secondary Drainage:__Snow Creek/Carpenter
Quad:_Neihart Creek
Inspectors:_Tuesday, Flammang - Date Investigated:_September 25, 1995
Organization:_Pioneer Technical Services, Inc. P.A. #_07-148
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock observed at the site was approximately 975 cubic yards. The

waste rock was adjacent to the adit discharge. The following elements were elevated at
least three times background:

. Arsenic: 145 mg/kg Cadmium: 13J mg/kg
Copper: 35.4JX mg/kg Lead: 347 mg/kg
Manganese: 3,090 mg/kg Mercury: 0.15 mg/kg

Zinc: 948 mg/kg

. One discharging adit was observed at the site which flowed adjacent to the waste rock.
No MCLs or chronic aquatic life criteria were exceeded; however, the acute aquatic life
criteria was exceeded for silver. The pH was 6.5.

. No surface water flowed on or near the site during the investigation. The nearest surface
water was over 1,000 feet away; no surface water samples were collected.

. Potential safety hazards observed included a small shed and highwall at the caved adit.
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Ontario PA# 07-148
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 8/25/98

Matals In solis SOLID MATRIX ANALYSES
Rasults per dry weight basis
FIELD L] As Ba cd Ca Cr Co Cu Fe Pb Mg Mn Ho NI Ag m - CYANIDE
D {mg/Kgl i 1.5 (mgg) {mg/kg) [mp'g) {mpXQ) (k) - O myKg) ___ (mog) fmp'Kg) imeyKg) (myKg) Jogg) {mg/Kg)
07-148-WR-1 69 W 145 596 J 130 J 6380 19.1 255 354 X 42100 347 2820 3090 0.15 529 1.2 948 NR
PACKGROUND 47 W 96 876 1.32 JX NR 2724 9.05 J 108 J 21100 52.4 X NR 708 J 0.04 103 05 B 135 NR
U- Not Detected; J- Estimated Quaniity. X- Oulfier for A y of Precision; NR- Not Ragq
AckiBass Accounting
Pyritic
Tota Tot. Sulhw Pyriic Sulfur
TOTAL Sulfur Neutrsd Acid Bass Suifste Pyritie Organic Sutfur Ackd Base Lima Req. Lime Req. Potentiad Lime Req. Lims Req.
FIELD SULFUR Acid Base Potent. Potential Sulfur Suthy Suther Acid Base Poterttal Sabsk Sobek Acidity Dolthopt Dolhapf
i x poe_____viwe e 3 3 K woom P griven [T T pryon_
07-148-WR-1 0.49 153 14.0 -1.33 0.03 0.20 026 6.25 773 773 1822 15.08 -1.35 -2.83
Mhetals In Wader WATER MATRIX ANALYSES
Results in ugA
AELD sh As Ba cd Ca or Co Cu Fe Pb Mg Mn Hg N Ap n HARDNESS
o (g} {uoh) Jugl) jugL) fup) Lt JuglL) JugL) Jugh) - {ugh) fogpl) o) (ugh)  (uph) (ot} {mg CaCoWL)
07-148-AD-1 27U 18U 70 0.10 8360 88 U 109 U 44 U 139 1.3 UX 2540 191 J 0.16 U 138 U 1.4 JX 76 U N3
U- Not Detecied; J- Estimated Quantity; X- Outiar for A or Preci NR- Nat d
Wat Chemistry
Rasults In mg
Total
FAELD Dissolved
ID Sollds CHLORIDE SULPATE NOJ/NO2-N___ CYANIDE -1- Compoasite WR1A and WR18.
KGROUND- From the Ripple (07-183-§81) (1954 dats).
07-148-AD-1 12 < ) < 5 NR NR 1- Adit dscharge sbove rosd and WR1.




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Benton/Big Snowy County:_Cascade
Legal Description: T_14N R __8E Section(s):._SW 1/4, NW 1/4, Section 27
Mining District.__Neihart . Mine Type:_Hardrock/Pb, Ag, Au
Latitude:_N 46° 56' 44" Primary Drainage:_Belt Creek
Longitude:_W_110° 42' 04" USGS Code:_10030105
Land Status:_Private Secondary Drainage:__Snow Creek/Carpenter
Quad:_Nejhart Creek
Inspectors:_Tuesday, Flammang Date Investigated:_September 25, 1995
Organization:_Pi r Technical Services, Inc. P.A. # _Q7-151
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock associated with the site was approximately 9,250 cubic yards.

Waste rock was situated in a intermittent drainage. The following elements were elevated
at least three times background:

‘ Antimony: 22.1 to 28.9 mg/kg Arsenic: 95.4 to 160 mg/kg
Cadmium: 22.6J mg/kg Lead: 3,210 to 3,560 mg/kg
Copper: 65.6 to 169 mg/kg Silver: 50.7 to 60.4 mg/kg
Mercury: 0.36 to 0.48 mg/kg Zinc: 5,000J mg/kg
. There were no discharging adits, filled shafts, seeps, or springs observed at the site during

the investigation.

. No surface water flowed on or near the site during the investigation. The nearest flowing
surface water was over 1,000 feet away; no surface water samples were collected.

. Observed releases to the intermittent drainage (sediment) were documented for cadmium
and zinc, which were directly attributable to the site.

. Potential safety hazards observed at the site included a small wood building and two
unstable collapsed adit trenches. -
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Benton/ Big Snowy (2 sites) PA# 07-151
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/25/95

Metals in soils SOLID MATRIX ANALYSES

Results per dry weight basia
FIELD Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Hg NI Ag Zn CYANIDE
D _____ (mgKg) (mg/Mg)  (mg/Kg)  (mg/Kg) (ngKg) (mg/Kg) (mg/Kg) (mg/Kg)  (mg/Kg) (moiKg) _ {mgiKg) (mpMp)  (mo/Kg) (mgiKg)  (mghKg)  (mo/Kg)  {mgKp) |
07-151-SE-1 98 J 99.6 889 124 J 2030 8.0 55 57.8 27600 1650 2680 833 0.14 59 283 2810 J NR
07-151-SE-2 88 UJ 110 423 21 1450 14.7 49 136 28100 2090 3850 558 0.38 86 58.2 588 J NR
07-151-WR-1 289 J 95.4 16.9 228 J 184 3.0 17U 856 15300 3210 314 89 0.48 22 u 50.7 5000 J NR
07-151-WR-3 2214 160 69.1 1.7 2470 48 20U 189 28700 3560 684 913 0.38 29 60.4 361 J NR
JBACKGROUND 47 W 9.8 87.6 1.32 X NR 2729 8.05 J 108 J 21100 524 JX NR 708 J 0.04 10.3 058B 1v35 NR
U- Not Detected; .- Estimated Quantity; X- Outlier for Accuracy or Precision; NR- Not Request]
Acid/@ase Accounting
Pyritic
Total Tot. Sulfur Pyritic Sultur
TOTAL Sultar Neutral Acid Base Suifate Pyritic Oryganic Sulfur Acid Base Uime Req.  Lime Req. Potantial Lime Req. Lime Req.
FIELD SULFUR Acid Base Potent. Potantial Suffur Sulfur Sulfur Acld Base Potential Sobek Sobek Acidity Dotlhopt Dolihopt
1o % H1000t  U1000t = 1000t % — — _ Utoo0t __ tHMoOOOt 1t/1000t) _ (Hac) it 1000Y) __ (tac)tft.
07-151-WR-1 058 18.1 -1.53 -198 0.35 0.08 0.15 250 -4.03 4.03 -8.46 15.38 2115 44 .42
07-151-WR-3  0.80 28.1 -21.92 -31.0 0.88 <0.01 0.04 0.00 -2.82 -2.92 -8.13 2141 -54.16 -113.74
Legend

E-1- Downstream of site, 50’ betow WR1.
E-2- Upstresam of site, 30' above WRS.
-1- Composita of WR1, 2A, 28.
-3- posite of WR3A, WR3B.
BACKGROUND- From the Rippls (07-183-581) (1994 data).




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Lucky Strike County:_Cascade
Legal Description: T_14N_ R _8E Section(s):._SE 1/4, NW 1/4, Section 28
Mining District:_Nejhart Mine Type:_Hardrock/iAg. Pb, Zn
Latitude:_N 46° 56' 57" Primary Drainage:_Belt Creek
Longitude:_W 110° 42' 55" USGS Code:_10030105
Land Status:_Private Secondary Drainage:__Snow Creek/Carpenter
Quad:_Neihart Creek
Inspectors: ugsggy, mmang. mpgg Date Investigated:_September 24, 1995
Organization:_Pion Inc. P.A.#_07-169
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock associated with the site was approximately 2,400 cubic yards.

Waste rock was in the direct path of the adit discharge. The following elements were
elevated at least three times background:

’ Antimony: 32.1J mg/kg Arsenic: 61.6 mg/kg
Cadmium: 6.2J mg/kg Copper: 224 mg/kg
Lead: 954 mg/kg Manganese: 3,000 mg/kg
Mercury: 0.94 mg/kg Silver: 59.1 mg/kg

Zinc: 1,200J mg/kg

. One discharging adit was observed at the site which flowed over and along the waste
rock. Acute and chronic aquatic life criteria were exceeded for copper and zinc, and no
MCLs were exceeded. The pH was 7.98.

. No surface water flowed on or near the site during the investigation. The nearest surface
water was over 1,000 feet away; no surface water samples were collected.

. Potential safety hazards observed at the site included one partially open adit, a metal
shed, two loadouts, and three highwalls.



Lucky Strike PA# 07-169
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/24/35

Watals in soits SOLID MATRIX ANALYSES
7-169-WR-1 3211 61.6 469 62J 2220 1.6 12 24 37100 954 3070 3000 0.94 103 59.1 1200 J NR
(BGROUND 4.7 W 98 87.8 1.32 JX NR 2720 9.05 J 108 J 21100 52.4 JX NR 708 J 0.04 10.3 058 135 NR
U Not Detected; J- Estimated Quantity; X- OulSiar for y or NR- Not Requested
Acid/Bses Accounting
Pyritic
Totat Tob Sutr Pycitie Suther
YOTAL YT Neuirsd Acid Basa - Sulfsls Pyritic Organic Sulfur Acid Base Uime Req. Lime Req. Potential Lime Req. Lims Req.
FIELD SULFUR  AcidBass  Potent. Potsniial Sultr Sultr Suffur AciiSese  Potential Sobek Sobek Acicy Dolhapt Dolihopf
D % (Ll 1410008 Y1000 = % % 10000 oo fpriooce) ftiac ] % Juriooot) Stinc) 18
7-169-WR-1 0.55 17.2 283 -14.4 020 0.07 028 219 0.64 054 1.4 1563 -15.68 -33.59
7-169-WR-1 DUP 0.55 172 33 -140 0.21 0.05 0.29 1.58 1.67 1.67 3.5 16.56 -18.40 3233
Matuls n Water WATER MATRIX ANALYSES
Resuits in uph
MELD A sb A 8s cd Ca (-] Co Cu Fe [ Mg n Hg (] A Zn NARDNESS
D fualk) fugh) fugt) {ugL) {ugit) {ugh) {ualk) fugh) fugh) fugh) fualk) (0.537] jug/L) fug) juglt) {ugn) Jugt) g Cato L))
lo7-163-AD-1 172 JX 44) 20 86 0.91 28900 107 109U 23 665 €8 10500 an 0.16 U 139 U 13 135 18
U- Not Detected. J- Edtimaied Quantity; X- Outier for A y or Pracision; NR- Not R ted
Wat Chamistry
Resulte in mp
Total
LD Dissalved
D Soiide CHLORIDE __SULFATE  NOMNO2M__ CYAMDE Legerd
7-168-AD-1 168 < § 51 NR NR -1- Composita of WR1A, 1B, 24, 28, 3
KGROUND- From tha Ripple (07-183-831) (1094 data).
1- Adt ot WR-2.
]




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Lower Black Diamond Jay County:._Cascade
Legal Description: T_14N_ R _8E ~ Section(s):_SW 1/4, SW 1/4, Section 22 .
Mining District:_Neihart Mine Type:_Hardrock/Ag, Pb. Zn
Latitude:_N 46° 57' 18" Primary Drainage:_Belt Creek
Longitude:_W 110° 42' 00" USGS Code:_10030105
Land Status:_Private Secondary Drainage:__Snow Creek/Carpentetr
Quad:_ Neihart Creek
Inspectors:__Tuesday, Flammang, Liebelt Date Investigated:_September 27, 1995
Organization:_Pjoneer Technical Services, Inc. P.A.# _07-174
. No mill tailings were observed at the site during the investigation.
. The voilume of waste rock associated with the site was approximately 1,875 cubic yards.

Waste rock was located in the drainage of an unnamed tributary of Snow Creek. The
following elements were elevated at least three times background:

. Arsenic: 223 mg/kg Copper: 66.2 mg/kg
Lead: 8,590 mg/kg Mercury: 0.47 mg/kg
Silver: 12.9 mg/kg Zinc: 644J mg/kg
. One discharging adit was observed at the site which flowed into the waste rock dump.

Field parameters were taken with a pH of 8.01.

. Surface water flowed from an unnamed tributary of Snow Creek along the base of the
waste rock dump. The chronic aguatic life criteria was exceeded for lead, while the acute
aquatic life criteria was exceeded for silver in the upstream sample. No MCLs were
exceeded.

. An observed release of silver to the unnamed tributary of Snow Creek (sediment) was
documented, which is directly attributable to the site.

. Potential safety hazards observed at the site included two buildings and an open shaft on
the ridge above the site.



Lower Black Diamond Jay PA# 07-174
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/27/86

Metals In solis SOLID MATRIX ANALYSES
Results per dry weight basis
FIELD b As Ba cd Ca (=3 Co cu Fa Pb Mg n Hp N Ag n CYANIDE
0 (myyKg) (mgKg)  (mg/Kg) [mg/Xg) (mgKg) g (moKg)  (mg/Kg) {moiKg) mpg)  (moXg)  (mgKg)  [moik  (mo/gl  (moMg)  (mgKg)  (mgKg)
J07-174-SE-1 89 J 59.5 118 17.3J 1520 232 16.0 142 21900 1180 4400 3330 0.051 189 442 3510 J NR
07-174-SE-2 109 J 120 651 101 J 2090 411 189 167 39600 970 9680 3290 0.052 231 88 1750 J NR
07-174-WR-1 80 W 3 a30 279 4630 11.9 28 66.2 51400 8580 7030 609 0.47 71 129 844 J NR
LACKGROUND 47 ud 96 878 132 XX NR 272 ) 8054 108 J 21100 52.4 JX NR 708 J 0.04 103 058 135 NR
U- Not Detected; J- Estimeted Quantity: X- Outier for Accumecy ar Precision; NR- Not Requested
Acid/Base Accounting
Pyritic
Total Tot. Sulfwr Pyriiic Suthr
VOTAL Sulfur Noutral Acid Bass Suitate Pyeitic Organic Suthr Acld Base Ume Req. Ume Req. Potential Ums Rag. Ums Req.
FIELD SULFUR Acid Base Patent. Potential Sutur Sutfur Sulfur Acid Base Patantiné Sobek Sobek Achiity Dofthop! Dolhop!
3 o0t visem groeut % % 3 L) e rieee frec )10 fnesly [Nk
07-174-WR-1 163 50.9 -0.66 -51.6 1.39 0.06 0.18 1.87 -2.54 -254 533 40,08 -50.93 -106.95
Metals In Waler WATER MATRIX ANALYSES
Resulls In uph
RELD Sh As Ba cd Ca Cr Co Cu Pe Pb Mg Mn Hg " Ag n HARDNESS
I fupt) gy o) gy (g} tugh) () fugh) fug) wo)  (ugh fug) fop)  tug) fugh) fugt) (g cacain))
B7-174&N—1 27U 18 U 48 U 0.35 7230 96 U 109 U 44 U 438 1.3 UX 1830 52 W 016 U 139 U 0.21 UJX 76 U 256
7-174-SW-2 27U 18 U 128 o 6720 S8 U 109 U 44U 17 24 JX 2030 84 4 016 U 138 U 30 JX 328 251
U- Not Detected; J- Estimated Quantity; X- Outlier for A of NR- Not Reg
Wet Chamistry
Results 0 mgA
Tota
MELD Legend
D Somts CMLONDE _ SULFATE _ NOINOIN CYAWDE
1- Downstream of sile, 40" below cokapsed mill struchure.
07-174-SW-1 <500 <« 5 7 NR NR E-2- Upstream from ske, 50" above WR1.
07-174-SW-2 10 < 5 14 NR NR 1- Composite WR1A, WR1B, WRIC.
KGROUND- From the Ripple (07-183-551) (1954 data).
1- Same as SE-1.
2- Same as S£-2




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Haystack Creek County:_Cascade _
Legal Description: T_14N_ R _8E Section(s)._SW 1/4, NW 1/4, Section 16
Mining District:__Neihart Mine Type:_Hardrock/Ag. Pb. Zn
Latitude:_N 46° 58' 42" Primary Drainage:_Belt Creek
Longitude: W_110° 43" 11" USGS Code:_10030105
Land Status:_Public Secondary Drainage:_Haystack Creek/Carpenter
Quad:__Neihart Creek
Inspectors:_Tuesday, Elammang. Sampson Date Investigated:_September 23, 1995
Organization:_Pioneer Technical Services, Inc. P.A. #_07-179
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock associated with the site was approximately 5,850 cubic yards.

All three waste rock piles were adjacent to Haystack Creek. The following elements were
elevated at least three times background:

. Arsenic. 45.4J mg/kg Cadmium: 4.7 to 4.9 mg/kg
Copper: 98.6 to 261 mg/kg Lead: 589JX to 2,800JX mg/kg
Mercury: 0.40 to 0.73 mg/kg Silver: 3.5 mg/kg

Zinc: 1,010 to 1,250 mg/kg

. Two discharging adits were observed at the site. AD-2 (located at the upper portion of the
site) discharged along the road. Field parameters were taken for AD-2 with a pH of 5.59.
At AD-1, acute and chronic aquatic life criteria were exceeded for aluminum, cadmium,
copper, and zinc. Chronic aquatic life criteria were exceeded for iron and lead, and the
MCL was exceeded for cadmium. The pH for AD-1 was 3.16.

. Surface water samples taken from Haystack Creek had chronic and acute aquatic life
criteria exceedences for copper and zinc. Chronic aquatic life criteria were exceeded for
aluminum, cadmium, iron, and lead. No MCLs were exceeded.

. Observed releases in Haystack Creek (sediment) were documented for cadmium, lead,
and zinc, and in water for cadmium, lead, zinc, and arsenic.

. Potential safety hazards observed at the site included an open adit at the upper site, two

small unstable slopes associated with collapsed AD-1 and AD-2, and steep slopes on WR-
2.
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Haystack Creek PA# 07-179
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY

INVESITIGATION DATE: 9/23/95

Metals n solls SOLID MATRIX ANALYSES
Rasults per dry welgitt basis
FIELD sb As 8a cd Ca cr Co Cu Fe Pa Mg Mn Hy N Ag n CYANIDE
0 (mgiKg) [mg/Kg) (ma/Kg) (g Kg) [mg/Kg) {mp/Kg) (mgg) imo/Xg) (mgKg) (mg/Xg) (mg/Kg) ima/Xg) {mg/Kg) (mg/Mg) [mg/Xo) {mgXg) img/Kg)
07-179-S€-1 69 UJ 58 UJ 124 10.0 2560 54 58.6 168 25100 674 JX 5980 J 2700 0.081 16.2 11U 896 NR
07-179-SE-2 59 W 50 uJ 123 0.85 1440 135 17.4 §9.5 15500 81.1 JX 3560 J 840 0.042 U 131 10U 213 NR
07-179-SE-3 57 W 84 4 142 44 2300 108 187 158 27900 310 X 4180 J 858 0.050 111 075 U 870 NR
07-179-SE4 57 W 654 144 25 1680 165 233 115 26700 175 X 4370 J 1150 0.043 U 181 078 U 278 NR
07-179-WR-1 51W 43 W 156 47 654 16U 18V 176 3820 1680 JX 935 J 15.3 073 26 13 1010 NR
07-179-WR-2 96 J 454 J 834 4.9 2260 37 33 90.6 27600 2800 JX 8420 4 148 0.40 70 35 1250 NR
07-179-WR-3 82 W 258 J 204 1.5 2320 1.3 9.9 261 43900 589 JX 9800 J 423 0.53 6.7 14 a8 NR
BACKGROUND 47 W 9.6 8786 1.32 X NR 2724 905 J 1081 21100 52.4 )X NR 708 J 0.04 103 058 135 NR
U- Not Detected; J- Estimated Q: y: X- Outher for A y or Precision; NR- Nol Requested
Acid/Bass Accounting
Pyritic
Total Tot. Sulfur Pyritle Sulfur
TOTAL Sultur Neutra) Acid Rase Sulfats Pyritie Organic Sulfur Acid Base LimeReq.  Lime Req. Potantial timeReq.  Lime Req.
FIELD BULFUR Acld Base Potent Patontial Sultur Sultur Sulfur Acid Base Potential Sobek Sobek Acidity Dolthopt Dofihopt
0 % trioom Ll ioeoe X x L) giooot yioan: (10000 (Vas) it [t10000 Mae) .
p7-179-WR-1 0.12 3.78 0.07 -3.82 0.07 0.03 0.02 0.84 -1.01 -1.01 -2.12 3.20 -4.08 -8.59
p7-179-WR-2 0.24 106 385 887 0.20 0.06 0.08 1.87 2,08 208 437 9.06 -6.39 -13.42
p7-179-WR-2 DUP  0.36 108 405 -6.89 0.19 0.07 0.09 219 166 1.86 3.91 945 £.75 -14.18
07-179-WR-3 0.47 147 024 -14.9 0.32 0.06 009 187 212 212 -4.45 1219 -15.54 32.62
Metals in Water WATER MATRIX ANALYSES
Results in ugN
FIELD Al 8b As Ba cd Ca Cr Co Cu Fa Pb Mg Mn Ho N Ag Zn HARDNESS
ID {ug/) fugh.) {ugi) (ugh) (ugh) (vglt) {vglt) {ugh) {UpL) fugh) ({ugh) {up) (wgh) fug) {ugh) {upht) (ugh) (mg CaColl))
07-179-SW-1 94.4 X 27 U 1.2U 10.0 1.6 16500 96 U 109 U 6.6 313 42 2690 129 [vA -] 139UV 0.23 329 52.2
07-179-SW-2 78.4 JX 27U 12U 106 0.21 15200 96 U 109U 7.0 319 0.61 2650 77.7 016 U 139U 0.26 608 48.9
07-179-SW-3 243 JX 27 W 1.2U 137 0.27 11100 86 U 109U 14.0 1650 24 2390 126 Q16 U 139U 0.29 774 375
07-179-SW-4 58.1 JX 27U izu 107 0.20 10100 88 U 109U 59 138 36 2210 236 016 U 1390 021 U 499 32
07-179-AD-1 1710 JX 27 U0 12U 123 303 48100 96 U 295 68.9 4070 119 4720 1110 016 U 281 021U 4980 140
U- Not Detacted; J- Estimated Quantlly; X- Outher for A y or F NR- Nat
Wet Chemistry
Results in mgA
Totah Legend
FIELD Diszolved
[:] Solids CHLORIDE  SULFATE NOINO2-N _ CYANIDE 1- 80 feet downstream of WR-1.
E-2- 40 feet upsiream of WR-2
07-179-SW-1 124 < 5 43 NR NR -3 30" downsiream of WR-3. |
07-179-SW-2 117 < 5 38 NR NR -4- 20° upstream of open adil above WR-3. |
07-179-SW3 109 < 5 39 NR NR -1- Composite WR1A, WR1B. |
07-179-SW-4 216 < 5 29 NR NR -2- Composie WR2A, WR2B.
07-178-AD-1 338 < 5 181 NR NR -3- Compogite WR3A, WR3B.
CKGROUNO- From the Ripple (07-163-S$1) (1604 data).
1- Lower coBapsad adil at lower site.
1- Same as BE-1.
2- Same as SE-2
W-2- Sams as SE-2.
4- Same a3 SE-4.




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Combination |l County:_ Granite
Legal Description: T_8N_ R _14W Section(s):_E 1/2. Section 6: E 1/2, Section 7
Mining District:_ Combination Mine Type:_ Millsite/Au
Latitude:_N 46° 28' 00" Primary Drainage:_ Flint Creek
Longitude: W 113° 23' 30" USGS Code:_17010202
Land Status:_Public Secondary Drainage:_South Fork Lower Willow
Quad:_Black Pine Ridge Creek
Inspectors:__Tuesday, Flammang Date Investigated:_October 19, 1995
Organization:_Pioneer Technical Services, Inc. P.A. # _20-009A

The site is the downstream extension of the Combination Millsite (P.A. # 20-009)
investigated in 1993.

The volume of tailings associated with the site was approximately 80,250 cubic yards. All .
of the tailings were located in the drainage of South Fork Lower Willow Creek. The
following elements were elevated at least three times background:

Antimony: 229JX to 485JX mg/kg Arsenic: 652JX to 1,490JX mg/kg

Cadmium: 15.9J to 39.5J mg/kg Copper: 1,919JX to 5,020JX mg/kg

Lead: 3,910JX to 9,000JX mg/kg Mercury: 70.5 to 282 mg/kg

Zinc: 220J to 353J mg/kg

No waste rock was observed at the site during the investigation.

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

Surface water from South Fork Lower Willow Creek flowed through the site. Acute and
chronic aquatic life criteria were exceeded for copper and zinc. Chronic aquatic life criteria
were exceeded for mercury and lead. Acute aquatic life criteria was exceeded for silver,
and the MCL for antimony was exceeded.

Observed releases to South Fork Lower Willow Creek (sediment) were documented for
antimony, mercury, and zinc, and observed releases to water were documented for
antimony and zinc.

No potential safety hazards were observed during the investigation.



Combination i Tailings PA# 20-009
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 10/19/95

Matals in solls SOLID MATRIX ANALYSES
Results par dry waight basis
FIELD 8b As B8a Cd Ca Cr Co Cu Fe Pb Mg - Mn Hg NI Ag Zn * CYANIDE
D {mg/Kg) {mg/g) (mgXg) {mgiKg) __ (mgKg) = (mg/Kg) _ (mpig) _ (mp/Kg)  (mgiKg| Amp/Kg)  (mgMg)  (mgiKg)  (mgiKg) {mgKg) (mgXg) __ (moig) ___ (mg/Kp) |
D0-009-SE-1 a8.1 JX 266 JX 518 J 16.6 J 2320 138 J 19.0 1270 JX 17200 JX 1600 JX 3210 784 JX 46.7 14.5 26.3 JX 522 ) NR
120-009-SE-2 64.5 JX 258 JX 340 J 91J 1520 77J 15.1 1080 JX 13600 JX 1550 JX 1700 1070 JX 247 54 23.2 JX 268 J NR
20-009-SE-3 7893 JX 223 WX 450 J 1214 2150 86 J 15.0 1220 JX 15800 JX 1450 JX 2870 707 WX 430 183 18.8 JX 394 J NR
[20-009-SE4 26.7 X 117 X 381 J 56J 1850 X 87 582 JX 11800 JX 769 JX 2190 638 JX 14.3 8.1 8.7 UX 157 ) NR
20-008-TP2 229 JX 652 JX 320 J 158 J 132 22 3.2 1910 JX 10700 JX 3910 JX 287 357 JX 122 23U 685.0 JX 353 4 06668
20-009-TP3 447 JX 1230 JX 400 J 364 ) 123 23W 26V 4400 JX 12500 JX 7620 JX 405 91.5 JX 705 NV 110 JX 220 J 149
R0-009-TP4 485 JX 1490 JXx 76 J 395 353 24 UJ 270 5020 JX 14700 JX 9000 JX 188 181 JX 282 35UV 108 JX 317 0.313
IBACKGROUND 333 76.3 329 2 NR 6.06 8.18 116 11700 858 NR 1530 J 133 6.77 NR 47.4 NR
U- Not Detected; J- Estimated Quantity; X- Ouflier for Accuracy or Precision; NR- Not Requested
Acid/Bass Accounting
Pyritic
Total Tot. Sulfur Pyritic Sudfur
TOTAL Suffur Neutral Acid Base Sulfate Pyritic Organic Subtur Acid Base Lime Req. Liema Req. Potential Lime Req. Lime Req.
FIELD SULFUR Acid Base Potant, Potentiat Sulfur Sulfur Sulfur Acid Base Potantlal Sobek Sabak Acidity Dollhopt Dollhopt
B X yioont Srivice Lol k.3 — k] et 1000t Gl U5 R S {1000y (Yea) it
20-009-TP2 0.08 187 0.8 -1.07 0.04 0.01 0.01 0.31 049 0.49 1.03 1.58 -0.95 -2.00
0-009-TP3 0.16 5 107 -3.93 0.5 <0.01 0.01 0 1.07 1.07 228 38 -3.45 -7.24
0-009.TP4 0.09 2.8t 1.08 497 0.08 «<0.01 0.01 0 105 1.05 220 2.19 -1.42 -2.99
Matais in Water WATER MATRIX ANALYSES
Rasults in ugh
FIELD sb As Ba cd Ca Cr Co Cu Fe Pb Mg Mn Hg N Ag Zn HARDNESS
() {ugh) ugh)  (ugh]  (uph]  (uph) jugi) (uph)  (uph) fvgh) ___ (ugh) fugh) _fugh) ___ {uph) fugh) __ (egh)  (ugh)  (mgCaCodl))
0-009-SW-1 93 27 61.5 0.20 3240 87U 83 v 238 J 840 27 1940 187 J 0.48 JX 169 U 0.52 Jx 261 16.1
[20-003-SW-2 88 25 54.4 0.18 3010 a7 u 83U 250 1724 40 1820 16.8 J 0.50 JX 1698 U 021 UJX 29.4 15.0
20-009-SW-3 58 18 535 0.16 3100 87 U 83 u 240 183 ) 30 1810 178 J 0.46 JX 169 U 0.57 X 228 15.2
20-009-SW-4 24 15U 835 0.088 3370 87u a3y 165 J 160 & 1.0 1760 178J 0.22 JX 169 U 0.48 JX 21U 187
U- Not Detacted; J- Estimaled Quantity; X- Outlier for A or Precision; NR- Not R
Wet Chemistry ‘
Rexults in mgft
Total
FIELD Dissolved Lagend
1) Solids CHLORIDE  SULFATE IUNO2ZN __ CYANIDE
E-1- 2 miles downstream of Combination Mill in South Fork Lower Willow Cresk at USFS/private boundary.
20-003-SW-1 46 < 5 10 NR NR £-2- Balow Hg-amaelgem mill in South Fork Lower Willow Craek; 8000 feet downstream from Combimation M.
0-009-SW-2 38 < 5 < 5 NR NR E-3- Above Hg-amalgam mill in South Fork Lower Willow Creek, 5500 faet downstream from Combination Mill.
EO—OOQ-SW—S 40 < 5 1 NR NR -4- Just below Combination Mil in South Fork Lowsr Willow Creek.
0-009-SW4 35 < 5 5» NR NR P2- Compoaite of TP2A,2B, 2C, 20, 2E, 2F.

P3- Composite of TP3A, 3B, 3C, 3D.

P4- TP4B.

\CKGROUND- Taken from Combinstion Mill (20-008-SS1) (1993 data).
1- Same as SE-1.

Same as SE4.




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Sunrise/Queen Millsite County:_Granite
Legal Description: T_8N_ R _14W Section(s):._NE 1/4 NE 1/4, Section 3
Mining District:_Combination Mine Type:_Millsite/Au
Latitude:_N 46° 29' 03" Primary Drainage:_Flint Creek
Longitude:_W_113° 20' 05" USGS Code:_17010202
Land Status:_Private Secondary Drainage:_Henderson Creek
Quad:_Henderson Mountain Date Investigated:_October 16. 1995
Inspectors:__Tuesday, Flammang P.A. # _20-036
Organization:_Pioneer Technical Services, Inc.
. The volume of tailings associated with the site was approximately 1,550 cubic yards. Most

of the tailings have washed out of the impoundment with approximately 95% of the
remaining tailings covered with ponded water in Henderson Creek. The following
elements were elevated at least three times background:

Arsenic: 866J to 1,230J mg/kg Copper: 374J to 450J mg/kg
iron: 42,400 to 50,300 mg/kg Mercury: 4.3J to 5.9J mg/kg
. The mine site and waste rock dumps were not investigated during the investigation; the

dumps were up the hillside and well away from water.

. There were no adit discharges, filled shafts, seeps, or springs investigated during the
investigation.
. Surface water from Henderson Creek flowed through the tailings. Chronic aquatic life

criteria was exceeded for mercury. No acute aquatic life criteria or MCLs were exceeded.

. Observed releases to Henderson Creek (sediment) was documented for arsenic, copper,
and iron; arsenic and iron were observed releases to water.

. Potential safety hazards observed at the site included a collapsing bunkhouse.
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Sunrise/ Queen Millsite PA# 20-036
AMRB HAZARDQOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 10/16/95

Metals in solis SOLID MATRIX ANALYSES
Results par dry welight basis
FIELD b As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Hg Ni Ag Zn CYANIDE
ID (mg/Kg) {mp/Mg) {mg/Kg) (mgKg) {mp/Kg) (mgXQl _ (mp/Kg) {mg/Kg) {mg/Kg) {mg/Kg) (mg/Kg) {mgiKg| (mp/KQ) (mg/¥g) Img/Xg) m m
20-036-SE-1 8.8 UJX 381 J 193 1.2 3100 48 J 80 778 J 28500 8.3 U 3550 1710 0.19 J 3.1 UIX 10U 217 NR
20-038-SE-2 5.5 UJX 152 215 059 U 2160, 48 J 33 144 J 7280 814 1080 326 0.067 J 3.0 JX 078 U 234 NR
120-038-TP1 108 JX 1230-) 40.2 28 480 13 Ul 15 W 374 J 50300 388 J 115 15.4 594 1.9 UJX 18.5 10.4 0.374
20-036-TP2 6.4 UJX 866 J 89.4 28 1060 24 J 22 W 450 J 42400 281 J 7 777 43 38 JX :X:] 159 0.853
BACKGRéuND 333 76.3 329 2 NR 8.08 8.18 116 11700 858 NR 1530 J 133 J 8.77 NR 474 NR
U- Not Detected; J- Estimated Quantity; X- Outfier for Accuracy or Precision; NR- Not Requasted
Acid/Bass Accounting
Pyritic
Total Tot. Sutfur Pyritic Sutfur
TOTAL Sulfur Nautrat Acld Basa Sulfate Pyritic QOrganic Sulfur Acid Base Lime Reg. Lime Req. Potential Lime Req. Lime Req.
FIELD SULFUR Acid Base Potent. Potential Sutfur Sutfur Sultur Acid Base Potential Sobek Sobek Acidity Dollhopt Dolthop!
D % 11000 1000t 10004 % x % 41000t 1000t (110004 sc) I0, juiooen) {Usc) it
20-038-TP-1  0.20 9.08 004 -10 0.28 0.01 <0.0 0.31 -1.25 128 263 6.88 977 -20.52
20-038-TP-2 0.33 103 3.04 -7.27 032 <0.01 0.01 0 3.04 3.04 8.38 781 -5.97 -12.53
Metats in Water WATER MATRIX ANALYSES
Results in ugn
FIELD Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Hg Ni Ag Zn HARDNESS
D {ugh) fogh) = {ugl) (vl (ugh) (ugh) ____ (ugh) (ugt) {ugh) (ugh ) {ugh) {ugh) fugh) (ugh) (ugh) {ugh) (mg CuCodil))
[20-036-SW-1 48 878 108 0.048 U 36400 87UV 83U 734 1540 J 0.93 7270 119J 0.14 UJX 188 U 0.37 JX 9.1 U 121
[20-038-SW-2 48 16.6 113 0.048 U 335900 87U 83U 34J 288 J 0.85 6570 187 J 0.20 JX 189 U 0.468 JX 81U 112
U- Not Detected; J- Estimated Quantity; X- Outhier for Accuracy or Precision; NR- Not Requested
Wet Chamistry
Rasutts in mg
Total
FIELD Disaoived Legend
10 Solld: CHLORIDE __ SULFATE NO3NO2-N _ CYANIDE
E-1- Downstraam of sits in Hendarson Craslc
Eo—os&swq 208 7 22.0 NR NR E-2- Up of site in Handk Creek.
0-036-SW-2 174 < 5 16 NR NR 1- Composite of TP1A, 18.
. P2- Composite of TP2A, 2B, 3A, 3B.
CKGROUND- Takan from the Combination Mill (20-009-SS1) (1993 data).
1- Sama as SE-1.
2- Sama as SE-2.




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Douglas Creek Waste Rock  County:_Granite
Legal Description: T_7ZN_ R _13W Section(s)._SE 1/4. SW 1/4, Section 31
Mining District:_Philipsburg Mine Type:_Hardrock/Au, Ag
Latitude:_N 46° 18' 50" Primary Drainage:_Flint Creek
Longitude: W 113° 16' 15" USGS Code:_17010202
Land Status:_Private Secondary Drainage:_Douglas Creek
Quad:_Philipsburg Date Investigated:_Qctober 19, 1995
Inspectors:_Tuesday, Flammang, Bisch P.A. #_20-503

Organization:_Pioneer Technical Services, Inc.

No mill tailings were observed at the site during the investigation.

The volume of waste rock associated with the site was approximately 76,000 cubic yards.
Waste rock was located adjacent to Douglas Creek and the diverted adit discharge. The
following elements were elevated at least three times background:

Arsenic: 1,450JX mg/kg Lead: 116JX mg/kg

Mercury: 2.5 mg/kg .

One discharging adit was observed at the site which flowed around the waste rock. Acute
and chronic aquatic life criteria were exceeded for zinc. Chronic aquatic life criteria was
exceeded for iron and mercury. No MCLs were exceeded. The pH was 6.5.

Surface water from Douglas Creek flowed near the waste rock. Acute and chronic aquatic
life criteria were exceeded for zinc. Chronic aquatic life criteria was exceeded for mercury,
and the MCL for antimony was exceeded.

Potential safety hazards observed at the site included an open adit, a collapsing cabin, a
loadout, and a highwall above a pit.
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Douglas Creek Waste Rock PA¥# 20-503
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 10/19/95

Metals in solls SOLID MATRIX ANALYSES
Resuits per dry weight basis
FIELD ] As Ba cd Ca cr (= Cu Feo Pb g o n Ho R N Ao m CYANIDE
D, —[mgXg) ____ (mpKg) JmgMg) _imgKg) mgKg)  (mog) AmgyKg) (my/Kg) [mgiKg) (Kl (mgyig) img/Kg) (gl (mo/Kq) ImyXgl  (mgrMg)  [mg/Xg)
[20-503-SE-1 453 JX 1770 JX 169 J sy 1130 21 W 4,0 628 JX 13300 JX 331 JX 1140 5610 JX 23 31UV 48.1 JX 681 J NR
[20-503-SE-2 28.1 X 1810 JX 160 J 334 1260 21 4 49 854 UX 11200 JX 313 JX 1690 5800 JX 41 29U 75 JuX 872 J NR
S503-WR-1 59 JX 1450 JX 152 J 124 1700 18 W 29 184 X 16900 JX 118 JX 1150 258 JX 2§ 27V 27.2 X 578 J NR
KGROUND 40 - 288 o5 u NR 46 5.8 ] 13900 ] NR 1230 0.181 JX 11 NR 41 NR
U- Not Detected; J- Estimated Quantity; X- Outfer for A or Preci NR- Naot Reque:
Actd/Base Accounting
Pyritic
Total Tot. Sulfur Pyritic Suthr
TOTAL Sulfur Neulral Acid Bass Sutfate Pyittic Organic Sulfur Acid Base Lime Reg. Ums Regq. Potenttal Lims Req. LUme Raq.
FIELD SULFUR Acid Basa Potent. Potential Sulfr Sulfur Suttur Acld Bass Potenttal Sobsk Sobek Acldity Dolihopf Dollhopf
(] % brosst neem eset % % % dtoent giess  @neeen)  fac)im firioesy [ L1
20-503-WR-1 0.37 1.6 216 0.4 03 <0.01 0.07 0 218 2.18 454 8.22 8.82 -18.53
20.503-WR-1 (dup) 0.37 18 1.96 E-X 0.29 0.02 0.08 0.62 1.34 1.34 281 9.30 9217 -19.28
Matals in Water WATER MATRIX AMALYSES
Resudls In ugh
FIELD Sh As B8a cd [~ ] Cr Co Cu fu ] Ng 5] Hg ] Ag n HARDNESS
] ot)  pupl) fughy fugt) wot)  (ug tog) fugh) fgh) 7V I wpr) g fugl) gl gy tmgCecodnp
[20-503.SW-1 8.9 101 19.0 1.8 681000 87 u 83 u 58 J 8as J 15 11700 9180 J 0.14 LIX 180U 18 JX 1550 200
[20-503-SW-2 8.1 128 27 025 18500 87V 83 u 47 ) 284 ) 1.4 3320 1700 J 0.17 JX 169 U 0.21 UJx 417 523
[20-503-AD-1 48 188 124 35 131000 ar7u 91 21 3830 J 15 24200 21700 0 0.22 JX 169 U 42 JX 3320 428
U- Not Detectad; J- Estimated Quantity; X- Outfier for A y or Precision; NR- Not Ry
Wet Chemistry .
Ramdfs in mg/
Total
FIELD Dissoived
D Balids CHLORIDE N N Legend
20-503.SW-1 328 < 5 190 NR NR E-1- Downsiream of site In Couglas Creak.
[20.503-SW-2 102 < § 430 NR NR E-2- Upsiream of site in Douglas Creek.
[20-503-AD-1 @91 < 5 451 NR NR 1- Composite of WRA, 18, 1C, 10.

KGROUND- Taken from Granite Min Mina (20-110-S51) (1993 data).
1. Adit discharge above WR1.

1- Same a8 SE-1.

Same as SE-2.




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Port Royal Mill Tajlings County:_Granite
Legal Description: T_8N_ R _12W Section(s):_NE 1/4, Section 32: NW 1/4 NW 1/4.
Mining District:_Princeton Section 33 _
Latitude:_N 46° 22' 0Q" Mine Type:_Tailings/Au
Longitude: W _113° 07' 0Q" Primary Drainage:_Flint Creek
Land Status:_Public USGS Code:_17010202
Quad:_Maxville/Pikes Peak Secondary Drainage:_Roval Gold Creek/Boulder
Inspectors:_Tu lamm Bisc Creek
Organization:_Pioneer Technical Services, Inc. Date Investigated: _October 17, 1995
P.A #_20-016 _
. The volume of mill tailings observed at the site was approximately 3,875 cubic yards. The

tailings were mostly revegetated. The following elements were elevated at least three
times background:

Antimony: 16.8JX mg/kg Arsenic: 54J to 63.6J mg/kg
. Cadmium: 3.8 mg/kg Copper: 429J to 924J
Lead: 1,290J to 2,050J Mercury: 1.3J to 11.6J mg/kg

Zinc: 786 to 1,480 mg/kg

. No waste rock dumps were observed at the site during the investigation.

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

. Royal Gold Creek flowed through the tailings. The acute and chronic aquatic life criteria

were exceeded for copper. The chronic aquatic life criteria was exceeded for mercury and
lead, while the acute aquatic life criteria was exceeded for silver. No MCLs were
exceeded.

. An observed release in Royal Gold Creek (sediment) of arsenic, cadmium, copper,
mercury, and zinc was attributable to the site.

. No potential safety hazards were observed at the site during the investigation.
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Port Royal Mill Tailings PA# 20-018
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY

INVESITIGATION DATE: 10/17/98

Metals In solls SOLID MATRIX ANALYSES
Rasults per dry weight basis
RELD s As Ba cd Ca Cr Co Cu Fs Pb Mg Mn Ho N Ag n CYANIDE
o imgiKg (L] fmpg) ___ (mg/Kg) {mp/Kg) imgyKg) img/Kg) (mo'Kg) Img/Kg) ___(mgiKg) (mg/Kg} {rogKg) {mgncg) (X)) mpg) _(moXg)
[20-016-SE-1 8.8 JX 69 W 493 1.9 1100 25 W 29 U 5124 8400 369 J 1530 841 017 4 3.7 uiX 12U 275 NR
[20-016-SE-2 7.4 X 8.8 JX 455 J 20J 938 22 W) 25U 328 JX 4210 JIX 143 JX 812 1300 JX 0.084 KR 1.9 JX 652 J NR
[20-0168-SE-3 15.2 LIX 31.8 JX 845 J 58J 5330 47 W 6.9 206 JX 13400 JX 817 Jx 2170 910 JX 16 88 U 7.5 X 1000 J NR
[20-016-TP1 18.8 JX 636 J 78.2 3a 905 26 W 30 W 924 J 11800 2050 J 580 255 116 J 38 uix 178 1480 1.08
[20-016-TP2 127 JX 540 J 804 24 701 1.8 W 20 W 429 J 9810 1290 J 644 1070 13 J 26 ux a1 788 <0.282
IBACKGROUND Su 17 JX 122 08 J NR 3424 104 J 346 23500 J 384 NR 1040 J 006 J 36 J NR 106 J NR
U- Not Detected; 4 Estimated Quantity; X- Outler for A or Precision; NR- Nat Ry d
Acid/Bass Accounting
Pyriic
Total Tot. Sulfur Pyvitic SuMar
TOTAL Suy Noutral Ackd Base Sulfate Pyritic Organic Sulfur Acid Baze Lims Req. Lime Req. Potential Lims Rag. Lime Req.
RELD SULFUR Acld Base Potent. Potential Sulfur Sulfur Sulfur Acld Base Potential Sohek Sobai Acidity Dolhopl Dolhopt
0 % taem B S— T X x 2 mesn L s prueyse. oo Fwyn
[20-016-TP1 0.02 062 263 201 0.02 <0.01 <0.01 0 263 263 5.52 0.47 270 5.67
[20-016-TP2 0.01 0.31 314 282 0.01 <0.01 <0.01 0 314 3.14 6.59 0.3 363 763
Metsis in Water WATER MATRIX ANALYSES
Results In ug
FIELD b As Ba Cd Ca cr Co Cu Fa Pb ("] [ Hg [ ] Ag Zn HARDNESS
- N— ] {ugl) (ugl) {ught] Jugl) fugi) {ugt) {ugh) {ugh) (g} fugL) Jugt} {ugt) {ugh) Jugt) foph) (mg CaColL))
20-0168-SW-1 19 15U 32 0.046 U 7250 87U 83U 50J 344 4 14 585 45 J 0.17 JX 68 L 0.34 JX 16.0 205
20-016-SW-2 18 U 15U 45 0.048 U 7270 87U 83U 654 176 J 29 584 3254 0.2 UX 169 U 0.25 JX 126 20.6
20-016-5W-3 19U 15U 42 0.048 U 7860 87U 83 u 594 130 J 23 6838 79 4 0.20 JX 169 U 0.53 JX 159 23
U- Not Detecled; J- Estimated Quantity; X- Outer for A or Precision; NR- Not Ry
‘Wet Chemistry
Resulls in mgh
Total
AELD Dissalved Legend
©___ Sokis CHLORIDE _ SULFATE __ NOYNOZH__CYANDE
- - - 1- Upstream of taifings in Royal Goid Creek.
20-016-SW-1 8 < 5 5 NR NR -2 Just below taiings/wetiends deposit in Royal Gald Creek.
20-016-SW-2 32 < 5 6 NR NR E-3 Above Nonparell in Roysl Gold Creek.
20-018-SW-3 41 < 5 [} NR NR P1- Composite TP1A, TP1C (foodplain).
Composite TP1B and TP1D (reprocess ares).
GROUND- Taken from Jackson Park Mine (20-027-581) {1333 dats).
1- Same as SE-1.
2 Same ns SE-2,
3 Same as SE-3.




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Bullion Smelter County:_Jefferson
Legal Description: T_7N_ R _6W . Section(s):_NE 1/4, SW 1/4, Section 14
Mining District:_ Basin Mine Type:_Smelter/Au, Ag. Cu. Pb, Zn
Latitude:_N 46° 21' 22" Primary Drainage:_Basin Creek
Longitude: W 112° 17’ 40" USGS Code:_10020006
Land Status:_Public Secondary Drainage:_Jack Creek
Quad:_Basin Date Investigated:_September 14, 1995
Inspectors:_T: El lark, Li P.A. # _22-505
Organization:_Pioneer Technical Services, Inc.
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock associated with the site was approximately 1,425 cubic yards.
The following elements were elevated at least three times background:
Arsenic: 371 mg/kg Lead: 286J mg/kg
. . The volume of slag material associated with the site was approximately 737 cubic yards.
The following elements were elevated at least three times background: '
Antimony: 17.4J mg/kg Cadmium: 6.6 mg/kg
Copper: 1,940J mg/kg Iron:- 199,000 mg/kg
Lead: 767J mg/kg Zinc: 9,510J mg/kg
. There were no discharging adits, filled shafts, seeps, or springs observed at the site during

the investigation.

. Surface water from an unnamed tributary of Jack Creek flowed approximately 20 feet
south of the site. The acute aquatic life criteria for silver was exceeded. No other aquatic
life criteria or MCLs were exceeded.

. Potential safety hazards observed at the site included an ore bin above the site to the
north and a highwall behind the ore bin.
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Bullion Smeiter PA# 22-505

AMRB HAZARDOUS MATERIALS INVENTORY

INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/14/95

Matals In solis SOLID MATRIX ANALYSES
Results per dry weight basis
FIELD sh As Ba Ccd Ca Cr Ca Cu Fe Pb L] Mn Ho N Ag 2Zn CYANIDE
D
122-505-SE-1 56 UJ 54 75.4 058 U 1690 58 6.5 184y 11800 208 J 1680 383 0.054 a3 1.338 85.7 J NR
2-505-8E-2 58 UJ 6.1 108 0.96 1480 71 16.0 581 15000 149 ) 3090 735 0.048 U 6.9 098 U 442 J NR
-505-SL-1 1744 459 299 6.8 97500 1486 6386 1940 J 199000 767 ) 3900 8390 0.036 230 304 8510 J NR
[22-505-WR-1 75 3n 184 058 U 811 163 9.9 770 26000 206 J 5080 348 0.040 10.2 24 720 NR
[BACKGROUND sV €8 J 344 08U NR 20.3 22.1 a5 35000 39 J NR 6830 008 J 21 NR 188 NR
U- Not Datected; J- Estimated Quantity; X- Outlier for A y or P ; NR- Not F
Acld/Basa Accounting
Pyritic
Total Tot Suffur Pyritic Suifur
TOTAL Sulfur Neutral Acld Base Suffate Pyritic Organic Sulfur Acid Base Lime Raq. time Req. Potential Linme Req. Ume Req.
FIELD SULFUR AcldBasa  Potent. Potential Sulfur Sulfur Sulfur AcidBase  Potential Sobak Sobek Acldity Dollhapt Dollhopf
10 X S1000 piooet sioen L8 ] ) H1000¢ vieoo tnooon  (Yee) ittt —{IO00 (L RL.
2-505-5L1 0.82 256 38.5 128 0.38 002 0.42 0.62 37.90 37.90 79.58 2266 18.80 41.59
2-505-WR-1  0.03 054 1.29 0.35 0.02 <0.01 0.01 0.00 1.28 1.29 2n 078 0.64 1.34
Matals In Water WATER MATRIX ANALYSES
Raaults in ugh
FIELD Al S» As Ba Cd Ca cr Co Cu Fe fb Mg Mn Hg Ni Ag 2Zn HARDNESS
10 (ugh) __ (ugh) fugh) {uplt) [ugh) fugh) (ugh) {ugh.) _lugh) fugh) _ {ugh) (ugl) (ugh) fuglL} [ugh.) fugit) {ugi) {mg CaCodL }}
22.505-SW-1 50.3 JX 27 W 12U 354 0.064 U 6710 98 U 108 U 44U 80.7 058 U 1430 520U 016 U 138 U 0.56 76 U 226
22-505-SW-2 547 JX 27 W 120 35.9 0.064 U 6530 96 U 1094 44 U 773 058 v 1430 52U 016 V 139U 0214 76 U 222
U- Not Detacted; J- Estimalsd Quantity; X- Outfiar for Accuracy or Precision; NR- Not Requested
Wet Chemistry
Resutts in mg1
Total Legend
FIELD Dissotved
2] Solids  CHLORIDE SULFATE  NOYNO2.N __CYANIDE E-1- Downatream of site in ributary.
E-2- Upstream of sile in tributary.
22.505-SW-1 184 < § < 5 NR NR L1- Slag pils in west-center of sits.
122-505-SW-2 50 < 5 3 NR NR -1- Subsample of WR1B.

-1- Same as SE-1.
2- Same as SE-2.

KGROUND- From the Bullion Mine (22-008-SS1) (1893 data).




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Frohner County:_ Jefferson
Legal Description: T_8N_ R _5W Section(s):_NW 1/4, SE 1/4, Section 15
"~ Mining District:_ Clancy Mine Type:_Hardrock/Au, Ag. Cu. Pb. Zn
Latitude:_N 46° 26' 28" Primary Drainage:_Lump Guich
Longitude: W 112° 12' 48" USGS Code:_10030101__
Land Status:_Private Secondary Drainage:_Lump Gulch
Quad:_Chessman Reservoir Date Investigated:_September 15, 1995
Inspectors:_Tuesday. Flammang, Clark, Liebelf P.A.# _22-243

Organization:_Pioneer Technical Services, In¢,

No mill tailings were observed at the site during the investigation.

The volume of waste rock associated with the site was approximately 11,730 cubic yards.
Adit discharges flowed over and through WR-6 and WR-7 The following elements were
elevated at least three times background:

Antimony: 16.3J mg/kg Arsenic: 372J to 6,050 mg/kg

Copper: 48.2J mg/kg Lead: 261J to 4,250J mg/kg

Mercury: 0.62 to 0.97 mg/kg :

Two discharging adits were observed at the site which flowed over and through the waste
rock. At AD-1, the acute and chronic aquatic life criteria were exceeded for cadmium,
copper, lead, and zinc; pH was 7.49. Chronic aquatic life criteria was exceeded for
aluminum and iron. The MCL was exceeded for cadmium. At AD-2, the acute and
chronic aquatic life criteria were exceeded for aluminum, arsenic, copper, lead, and zinc;
pH was 3.90. The chronic aquatic life criteria was exceeded for iron, and the MCL was
exceeded for cadmium.

Surface water flowed from an unnamed tributary of Lump Guich along the base of WR-7
Acute and chronic aquatic life criteria were exceeded for aluminum, cadmium, copper, and
zinc. Chronic aquatic life criteria was exceeded for iron and lead, and the MCL was
exceeded for cadmium.

An observed release to the unnamed tributary of Lump Gulch was documented for arsenic
and lead in water and sediments, and copper in water.

Potential safety hazards observed at the site included a cabin and a fenced open stope;
two open shafts exist, but have been grated.
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Frohner Mine PA# 22-243
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/15/9%

Matals in sollg SOLID MATRIX ANALYSES
Results per dry weight basie
MELD 8b As Sa (] Ca cr Co Cu Fe (] [ ¥n Hg L] Ag Zn CYANDE
D imgneg) [mp¥g) [mpi%g) imgvg) __ (moikg)  (moikg)  (moMgl  (moKg) (myKg) Im¥%g) {mp/Kg) (mpXg) __ (mgiNg) fmg¥g) _ fovyXg) (mg/Kg)
[22-243-SE-1 50 W s J 623 18 789 30 5.6 165 10400 298 J 1160 J 1200 0.085 58 io0u 192 NR
[22-243.SE-2 7.0 UJ 80 J 312 0.88 1030 42 6.2 64 7500 188 J 1010 J 3120 0.048 32Uu 071 U 283 NR
22-243-WR-1 183 J 6050 524 058 U 178 18 U 19uv 482 J 10700 4250 J 19.1 33 0.97 24 0 266 5034 NR
22-243-WR-2 55 UJ 72 Jd 26.9 059 U 8.9 17U 19V 108 3860 1410 J N7 J 88 0.62 3.2 28 888 NR
22.243-WR-3 54 UJ 802 764 057 U 68.9 17U 18U 98 J 8020 281 J 18.7 169 0.62 24 U 11 $90 J NR
lpackeroLD 34 U 10 §27 13 NR 223 315 8.12 6380 1.9 NR 284 0035 J 28 NR 436 NR
U- Not Detected; J- Estimated Quarntity; X- Outilar for y of Pr ; NR- Not R
Acid/Base Accounting
Pyritia
Toeal Tob. Sulfs Pyritic v
YOTAL Sulhe Neutral Acid Base Sutfate Pyritic Orpanic Sulfr Acid Rass Lims Req. Lime Req. Potential Lime Req. Lime Req.
FIELD SLFUR Acid Rags Patent. Potantiad Sullsr Sulhe Sublhur Acid Base Potential Sabak Sabek Acidny Dollhopl Dolivop?
D % shoces __ wiooor vk % 5 - L sfioooe e 10 pac)in,
[22.243WR-1 028 812 1M -0.38 0.23 0.01 0.02 0.31 -2.02 -202 -4.24 8.33 -10.05 -21.10
22-243-WR-2 0.08 250 -0.88 -3.38 0.07 0.01 <0.01 0.31 -1.17 -1.47 -2.48 195 -3.52 -7.38
22.243.WR3 012 375 -3.80 -7.65 0.1 0.01 <0.01 0.31 421 421 884 289 8.48 -17.83
fetals in Water WATER MATRO! ANALYSES
Results In ugh
FELD N t ) As Ba cd Ca cr Co Cu Pe (] [ '] Mn Hg N AQ o HARDNESS
L] (g} Jugh) fog) @ (upl)  (uel) _ (vgh) QL) {ugh) (- I— L] o) fugh) fug/t) fugh) fogt) ___ f{ugh) _ (ug) _ (mg CeCodN)
122-243-SW-1 853 J 27 W 358 104 7.3 12700 28 U 109UV 135 1730 15.4 2020 2480 018 U 138 U .80 401 1420
22-243-SW.2 YA RRVN] 27 W 12U 188 0064 U 8780 86 U 109 U 44U 40.4 058 v 1180 s2U 016 U 138U 023 268 76 U
22-243-AD-1 109 J 27 W 120 8§58 8.9 12800 88 U 109 U 21 1620 112 1240 810 0.8 U 1BV 0.31 370 1080
[22-243-AD-2 1350 J 27 W 1440 17.0 381 24000 6 UV 330 2038 33200 459 4550 10000 018 U 251 18 809 5590
U- Not Detected; J- Estimated Quantity. X- Outier for A o f NR- Not R,
Wat Chemistry
Resuits In mgA
Lagend
Total
FELD Dissolved Ei-‘bb‘mdm‘lhmm
D Solids CHLORIDR  SULPATE NOMNOR-N _ CYANIDE £-2- Upstream of WR? in Lurmp Guich,
- ] 1- Dlscharging adkt associsted with WRO.
22.243-SW-1 119 < 5 60 NR NR 2- Discharging aiit assnciatad with WR?.
22-243.5W-2 51 < 5 7 NR NR 1- Same as SE-1.
[22.243-AD-1 108 < 5 41 NR NR 2~ Same a8 SE-2
[22-243-AD-2 297 < 5 178 NR NR -1- Composite WR1, W2, WR3, and WRA.
2- Composite WRS and WRS.
Composita WR7A and WR78.




‘ MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Carter County:_Judith Basin
Legal Description: T_15N_ R _9E Section(s):_SW 1/4, NW 1/4, Section 6
Mining District.__Hughesville Mine Type:_Hardrock/Ag. Pb _
Latitude:_N 47° 05' 25" Primary Drainage:_Dry Fork Belt Creek
Longitude:_W 110° 38' 36" USGS Code:_10030105
Land Status:_Private Secondary Drainage:___Green Creek/Galena
Quad:_Barker Creek
Inspectors:_ Tuesday, Flammang, Liebelt Date Investigated: _September 26, 1995
Organization:_Pioneer Technical Services. Inc. P.A. # _23-019
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock associated with the site was approximately 3,500 cubic yards.

Water from the adit discharge flowed over and on the east side of the lower waste rock
dump. The following elements were elevated at least three times background:

. Arsenic: 205 to 214 mg/kg Cadmium: 6.7J mg/kg
Copper: 135JX to 564JX mg/kg Iron: 121,000 mg/kg
Lead: 1,840 to 2,050 mg/kg Manganese: 2,270 mg/kg

Mercury: 0.15 to 0.32 mg/kg

. One discharging adit was observed at the site which flowed over and along the waste
rock. The chronic aquatic life criteria was exceeded for iron. No acute aquatic life criteria
or MCLs were exceeded. The pH was 7.3. ’

. Green Creek flowed 75 to 100 feet from the waste rock dump. The chronic aquatic life
criteria was exceeded for lead. No acute aquatic life criteria or MCLs were exceeded.

. An observed release to Green Creek was documented for copper (sediment) and iron
(water).
. Potential safety hazards associated with the site included an adit opening, a highwall

associated with the adit, and unstable waste rock piles.
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Carter Mine PA# 23-019
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY

INVESITIGATION DATE:
Matais In solis SOLID MATRIX ANALYSES
Resuits per dry weight basis
FIELD 3 As Ba cd Ca cr Co Cu Po Pb Mg o Hg NI AQ 2n CYANDDE
0 ongkg ___(mpKg)  (moiKg) ImyNg)  (mgKg) (g Imo/Xg) @ (mg/Kg)  (mgiKg) (mg/Kg) {mpKg) jmyi) (mgiKg} Amgigl oKy = (mgiKg) MI_J
[23-019-SE-1 6.0 UJ 387 67.7 J 29 6890 19V 38 183 IX 22700 70.1 3980 638 0043 U 40 oo u 442 NR
[23-019-SE-2 10.2 Ud 347 102 J 304 32400 49 73 438 JX 20400 97.2 15800 513 0.069 U 113 15U 696 NR
23-019-WR-1 54 W 214 974 J 154 51800 170 57 135 JX 30000 1840 31100 2770 0.32 97 29 287 NR
[23-018-WR-2 68 W 205 488 J 87J 23800 21U 24 U 564 JX 121000 2050 6180 180 D15 31U 120 28 NR
BACKGROUND 398 UJ 514 159 J 1U NR 809 J 383 9.81 J 13300 614 NR 548 0.02772 793 NR 130 NR
U- Not Detected: J- Estimated Quantity; X- Outlier for A or Precision; NR- Nt R: sted
Acki/Bass Accounting
Pyritic
Tota Tot. Sulfur Pyrilic Suthy
TOTAL Sulfur Waulral Acid Base Sulfate Pyritic Organie Sullur Acid Base Lime Reg Lime Req. Potenita Ums Req. Lime Req.
RELD SULFUR Acld Bass Patent. Potentlal Sufar Sulr Butfur Ackd Sase Potential Sobek Sobak Ackity Dolthop! Dolihopf
10 x 108 00N e %L % % yisest e friceny jose.) 1 fiveew fYsc}1®
[23-019-WR-1 0.72 p2X} 184 162 0.15 0.24 033 7.50 177.00 177.00 371.70 2133 203.34 42701
23-019-WR-2 321 100 209 <793 1.07 0.37 .7 116 -9.38 -9.38 -19.70 91.96 -88.82 -186.52
Mutals in Water WATER MATRIX ANALYSES
Results In ugh
FELD b As Ba cd Ca o Co ‘Cu Fo P Mg Mn Hg L} Ag n HARDNESS
0 fugh) fugh) fugh) k) (ugn) ol o) wgh)  (ugh) )  (ugh) (g} juol) gl (ot gy mgcacom)
[23-019-8W-1 274 6.9 278 0.16 45600 98 108 U 44V 518 29 JX 18200 113 J 016 U 139 U 0.21 Wx 83.8 189
[23-019-SW-2 27U 25 386 0.064 U4 52800 98 U 108 U 44 W 138 14 4 14800 405 018 U 139 U 021 U 110 J 193
123-019-AD-1 27U 149 88 0.064 UJ 39700 96 U 109 U 83 1410 124 20800 205 016 U 139 U 11 858 J 185
U- Not Detected; J- Estimated Quentity; X- Ortler for A y or P NR- Not R ted
Wt Chamisiry
Resuits h moA
Total
FIELD Dissolved
1D Solids CHL SULFATE NOVNOZ. CYANIDE Legend
23-018-SW-1 188 < 5 46 NR NR 1-8' of sdit disch i with Gresn Cresir.
23-019-SW-2  184.0 < 5 270 NR NR 2- 260 upstream of WR1 nosth sids.
[23-019-AD-1 168.0 < 5 42 NR NR -1~ Composite of WR1A, WR1B, WR1C.
-2- Composite of WR2A, WR2B, WR2C,
KGROUND- From the Tipar Mine (23-058-8S1) (1993 deta).
1- Tekon ut adt portal.
1- Sama as SE-1.
2- Same as SE-2.




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_M.T.A. County:_Judith Basin
Legal Description: T_15N_ R _SE Section(s)._NW 1/4, NE 1/4, Section 7
Mining District: ville Mine Type:_Hardrock/Ag-Pb
Latitude:_N 47° 04' 55" Primary Drainage:_Dry Fork Belt Creek
Longitude:_W 110° 37' 47" USGS Code:_10030105
Land Status:_Private Secondary Drainage:_Galena Creek
Quad:_Barker Date Investigated:_September 26, 1995
Inspectors:_ Tuesday, Flammang, Liebelt P.A.#_23-040
Organization:_Pioneer Technical Services, Inc.
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock associated with the site was approximately 5,260 cubic yards.

Waste rock was situated in a steep, dry drainage that discharges to Galena Creek. The
following elements were elevated at least three times background:

Antimony: 14.8J mg/kg Arsenic: 744 mg/kg
Barium: 159J mg/kg Cadmium: 9.5J mg/kg
Copper. 66.7JX mg/kg : Lead: 11,900 mg/kg
Mercury: 3 mg/kg Zinc: 1,640 mg/kg
. There were no discharging adits, filled shafts, seeps, or springs observed at the site during

the investigation, though one adit probably discharges at wetter times of the year.

. No surface water flowed on or near the site during the investigation. The nearest surface
water was over 1,000 feet away; no surface water samples were collected.

. Potential safety hazards observed at the site included two open adits and a loadout.
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M.T.A. PA# 23-040
AMRB BAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/26/95
Metals in solls SOLID MATRIX ANALYSES
Rasuits per dry weight basis
FIELD = As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Ho NI Ag Zn CYANIDE
4] (mo/Kg) (mgKg) {mg/Kg) {mgKg) (mg/Kg) fmgKg)  (mgiKp) _(mg/Kg) (mg/Kg) {mg/Kg) [mpmg) {mg/Kg) (mg/Kg]  (mgiKg) (mgMg) {mgKg) (m
23-040-WR-1 148 J 744 641 J 85 J 299 17U 20U 88.7 JX 32100 11800 441 78.0 3.0 25U 40.6 1640 NR
IBACKGROUND 398 UJ 514 158 J 1V NR 8094 383 981 J 13300 614 NR 548 0.02772 7.93 NR 130 NR
' U- Not Detected; J- Estimatad Quentity; X- Outhar for Azcuracy of Precision; NR- Not Requeated
Acld/Base Accounting
Pyritic
Total Tot. Sulfur Pyritic Sulfur
TJOTAL Sutfur Neutral Acid Base Sulfate Pyritic Organic Suftur Acld Base Lime Req. Lime Req. Potential Lima Req. Lime Req.
FIELD SULFUR Acid Base Potent. Potantial Sulfur Sulfur Sulfur Acld Base Potantial Sobek Sobek Acidity Dollhapf Dollhopt
[[s] % #1000t Y1000t £1000¢ % % % Y1000t £1000¢ {110008) (tac) 11 {vi000g {tes.) 1t
[23-040-WR-1 1.22 381 4.70 428 1.04 0.08 0.12 1.87 -6.58 -6.58 -13.82 30.00 -43.38 --81.09
Legend
-1- WR1A, 2A, 2B, 3A, 38.
CKGROUND- From the Tiger Mine (23-056-SS1) (1993 data).




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Belfont County:__Judith Basin
Legal Description: T_15N R _9E Section(s):_NE 1/4, SE 1/4, Section 6
Mining District:_Hughesville Mine Type:_Hardrock/Ag, Pb
Latitude:_N 47° 05' 18" Primary Drainage:_Dry Fork Belt Creek
Longitude:_ W 110° 37" 32" USGS Code:_10030105
Land Status:_Private Secondary Drainage:___ Daisy Creek/Galena
Quad:_Barker _ Creek ,
Inspectors:_Tuesday. Flammang, Liebelt Date Investigated:_September 26, 1995
Organization:_Pioneer Technical Services, inc. P.A. # _23-060_
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock associated with the site was approximately 2,325 cubic yards.
The following elements were elevated at least three times background:
Arsenic: 1,030 mg/kg Barium: 529 mg/kg
Cadmium: 5.7J mg/kg Copper: 45.4 mg/kg
Iron: 44,600 mg/kg Lead: 2,850 mg/kg
Mercury: 1.2 mg/kg Zinc: 872J mg/kg
. There were no discharging adits, filled shafts, seeps, or springs observed at the site during
the investigation, though at wetter times of the year, the adit shows evidence of
discharging.
. Surface water flow from Daisy Creek was adjacent to the waste rock. Chronic and acute

aquatic life criteria were exceeded for copper and zinc. Chronic aquatic life criteria were
exceeded for cadmium and lead. No MCLs were exceeded.

. Potential safety hazards observed at the site included an open adit, two cabins, and a
highwall.
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BELFONT MINE PA# 23-060
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY

INVESITIGATION DATE: $/26/95
Metals In solts SOLID MATRIX ANALYSES
Rasuits per dry weight basis
FIELD 8b As Ba cd Ca (=4 Co (=T} Fo Pb Mo Mn Mg L] Ag 2n CYANIDE
M- B, . {mp/Kg) {mg/Kg) (mpKg) (mpRQ)  (myKg) __ (mg/Kg) {moKg) ImiyKg) (mgKg) Ky (mgKg) L{mpiig) {mg'Kg) {mg/g) [mp'Kg) {og'Kgl
[23-060-SE-1 71 W 389 265 100 J 2130 59 53 482 47200 1410 10980 5630 0.15 50 49 1540 ! NR
23-060-SE-2 72 W 152 818 251 J 16100 56 25U 1820 98000 9120 9940 17300 0.8 32 u 384 4960 J NR
23-060-WR-1 78 J 1030 529 574 370 60 20U 454 44800 2850 483 151 1.2 26 U 497 872 ) NR
[BACKGROUND 3.98 UJ 514 159 J i1u NR 8.09 J 383 981 J 13300 61.4 NR 548 0.02772 793 NR 130 NR
U- Not Detacted; - Estimated Quantity; X- Oulier for A ot P NR- Nol Requested
Acid/Base Aceounting
Pyitic
Total Tot Suthr Pyritic Sulfur
TOTAL Sulfur Neutral Acld Base Dudfate Pyritic Organic Sulfur Acid Base Lme Regq. Ume Regq. Potential Ume Raq. Lims Raq.
FIELD SULFUR Acld Base Potent. Potential Sulur Sulfwr Suthwr Acid Basn Potential Sobek Sobek Acidity Oolhop! Dolhopf
B % these oteme tvene % % % tsen snn prooeey ffse )R freeey fein
[23-060-WR-1 1.44 450 -8.78 -54.8 0.77 0.14 0.53 437 -14.20 -14.20 -29.82 38.99 -60.96 -128.01
Metals i Water WATER MATRIX ANALYSES
Results In gl
FIELD L] As BAa cd Ca cr Co Cu s Pb Mg Mn Mg NI Ag n HARDNESS
D tugn) _(ugh) {ugh} fugi) {ught) fugh) fugh) {ug't) (ught) lugh) fugh) (ugh) {ug't) {ugh) {ught) foglt) {mg CaCoL)
23-060-SW-1 27 Y 18 27.0 33 55900 98 U 109 U 142 357 323 JX 18100 844 J 016 U 135U 0.66 JX 918 214
[23-060-SW-2 27U isu 248 43 60800 98 U 108 U 197 481 412 JX 19700 1080 J 018 U 139 U 27 X 1020 233
U- Not Detacted, J- Estimeted Quentity; X- Outber for A y or Pracision; NR- Not R d
Wet Chermistry
Results In mgA
Lagend
Tatal
FIELD Dissotved E-1- Downstream of sita in Daisy Creek.
] Solids HLORIDE ___ SULFAT NOVNO2. ANIDE E-2- Upstream of site in Dalsy Creek
-1- Composite of WR1A, WR1B, WR2A, A WR2B.
23-060-SW-1 308 < 5 170 NR NR KGROUND- From the Tiger Mine (23-058-SS51) (1983 data).
23-060-SW-2 305 < 5 188 NR NR 1- Same a8 SE1.
2- Same as SE€2.




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY

Mine/Site Name:__Sinclair County:_Judith Basin

Legal Description: T_15N R _9E Section(s)._NE 1/4, NW 1/4, Section 7

Mining District.__Hughesville Mine Type:_Hardrock/Ag. Pb

Latitude:_N 47° 04' 55" Primary Drainage:_Dry Fork Belt Creek

Longitude:_W 110"~ 38' 07" USGS Code:_10030105

Land Status:_Private Secondary Drainage:_Galena Creek

Quad:__Barker Date Investigated._September 27, 1995

Inspectors:_Tuesday, Flammang, Liebelt P.A. #_23-501

Organization:_Pioneer Technical Services. Inc.

. No mill tailings were observed at the site during the investigation.

. The volume of waste rock associated with the site was approximately 1,679 cubic yards.
The waste rock was adjacent to an unnamed tributary of Galena Creek. The following
elements were elevated at least three times background:

. Arsenic: 203 mg/kg Copper: 33 mg/kg
Lead: 5,000 mg/kg Mercury: 1.1 mg/kg-
. There were no discharging adits, filled shafts, seeps, or springs observed at the site during

the investigation.

. Surface water flowed from an unnamed tributary of Galena Creek along the base of the
waste rock. Acute and chronic aquatic life criteria were exceeded for cadmium, copper,
lead, and zinc. Chronic aquatic life criteria was exceeded for iron, and the MCL was
exceeded for cadmium.

. An observed release to the unnamed tributary of Galena Creek (sediment) was
documented for arsenic, copper, mercury, and (water) lead.

. Potential safety hazards observed at the site included a gated adit and a cabin.
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Sinclair Mine PA# 23-601
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/27/98

Metals in sals SOLID MATRIX ANALYSES
Results per dry weipht basts
FIELD 8b As Ba Cd Ca cr Co Cu Fe ] Mg “n Hg Nl Ag n CYANIDE
D Jmg/Kg) _ (mg/Kg) {mg/Kg) {mgXg) {mp'Kg) fmpiKg) (mp'Kg) ('K} (oK) (mg/Xgl __ (mg/Kg) (mo/Xg) (moiKg) fmgiK) ___{mp/Kg) {mg¥g)
23-501-SE-1 154 J 664 313 85 J 1610 57 31y 236 40700 9960 810 289 17 39V 115 1100 J NR
[23-501-SE-2 103 J 157 7o 124 695 28 23U 534 8910 6380 386 96.3 0.18 28 U 283 204 J NR
[23-501-WR-1 72 203 191 134 €98 15U 17U 2.0 16000 5000 787 B7 11 224 28 200 J NR
[BACKGROUND 388 WJ 514 189 4 iU NR 809 J 383 981 J 13300 61.4 NR 548 0.02772 7.83 NR 130 NR
U- Not Datected; J- Estimated Quasntity; X- Outer far A or Precision; NR- Not R d
Acid/Bass Accounting
Pyritic
Total Tot Sulfur Pyritic Sufur
TOTAL Suthr Nautral Acid Base Sufale Pyritic Orpanic Suilur Acid Bzss Lms Req. Lime Req. Potentisl Lime Req. Lime Req.
FflELD SULFUR Acid Base Potent. Potential Suifur Sufftr Sulfer Acid Basa Potentisl Sobek Babek Acidity Oolthopl Dolihopt
n_ % ook 1080t fisent 3 % % nee s1sen fnoee Pacyin Jrisesy R} 1R
23-501-WR1 0.57 17.8 -3.14 -20.9 0.51 0.03 0.03 0. -4.08 -4.08 857 13.83 2124 -44 54
Metals in Water WATER MATRIX ANALYSES
Resudts In ugh
FIELD b As Ba cd ca cr Cn Cu (] L] Mg M Hg ] Ag ] HARDNESS
{up) {ught) fugit) {ught) (1 — ] fuph) {ugh) (L O —C (C- [ E—" ] {ugit| {ug) {ug) ugL)  [mg CaCodth
[23-501-SW-1 27v 38 213 172 26300 98 U 108 U 432 2000 121 X .3090 1700 J 016 U 139 U 0.70 J4X 2780 784
23-501-SW-2 27U 49 233 122 26100 868U 108 U 51.3 2190 24.1 JX 2710 1260 J 016U 139 U 021 W 2560 764
U- Not Detected; J- Estimsted Quantily; X- Outier for A orP NR- Not
Wat Chemistry
Rasutts in mgt
Total
HELD Dissolved Legend
D Salids CHLORIDE SULFATE NOINOIN __ CYANIDE
1- 100 feot beiow WR1 In tributary of Gelena Creek.
[23-501-SW-1 127 < 5 82 NR NR 2- 50 foot above site in fributary of Galena Creel
[23-501-SW-2 129 < 5 57 NR NR 1- Composite of WR1A & WR1B.
ROUND- Fram the Tiger Mine (23-050-851) (1863 data).
1- Same as SE-1.
2- Same ns SE-2.




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_May and Edna County:_Judith Basin
Legal Description. T_15N R _9E Section(s):_SW 1/4, NW 1/4, Section 6
Mining District:_Hughesville Mine Type:_Hardrock/Ag, Pb
Latitude:_N 47° 05' 25" Primary Drainage:_Dry Fork Belt Creek
Longitude:_W 110° 38' 36" USGS Code:_10030105
Land Status:_Private Secondary Drainage:__ Green Creek/Galena
Quad:_Barker Creek
Inspectors:__Tuesday, Flammang, Liebelt Date Investigated:_September 26, 1995
Organization:_Pioneer Technical Services, Inc. P.A. # _23-502
. No mill tailings were observed at the site during the investigation.
. The volume of waste rock associated with the site was approximately 2,000 cubic yards.

The waste rock was located adjacent to Green Creek and was in contact with surface
water when flowing. The following elements were elevated at least three times

background:
Arsenic: 71.6 mg/kg Cadmium: 9.6J mg/kg
Copper: 1,120JX mg/kg Iron: 135,000 mg/kg
Lead: 1,740 mg/kg Mercury: 0.41 mg/kg
Zinc: 491 mg/kg
. There were no discharging adits, shafts, or seeps at the site during the investigation;
however, a spring was observed 20 feet south of the waste rock. No samples were
collected.
. No other surface water flowed on or near the site except for the spring during the

investigation. The next closest surface water source was over 1,000 feet away; no
surface water samples were collected.

. Observed releases to Green Creek (sediment) were documented for cadmium, copper,

and zinc.

. No potential safety hazards were observed during the investigation.
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May & Edna PA# 23-502
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY -
INVESITIGATION DATE: 9/26/95

Metals in solls SOLID MATRIX ANALYSES
Results per dry welght basis
FIELD Sh Ar Ba Cd Ca Cr Co Cu Fe Pb Mo Mn Hg Ni AQ Zn CYANIDE
1D fmgg)  (mgikg)  (mgMg)  (mgKg)  (mgKg)  (mykg)  (mgiKg)  (mgKg)  (moMg)  (mghg)  (moMg)  (mgMg)  (mghg)  (mgg)  (mgMg)  (mgig)  (m
23-502-SE-1 44 UJ 240 702 J 10J 91600 5.1 3.2 438 JX 14000 320 35400 677 0.040 U 74 06 U 158 NR
23-502-SE-2 64 W 304 . 276 J 70J 27100 38 15.4 87.0 JX 20700 383 14800 2850 0058 U 135 43 1360 NR
123-502-WR-1 50 U 718 451 J 08 J 8700 6.5 18U 1120 JX 135000 1740 983 229 0.41 118 548 491 NR
JBACKGROUND 398 W 511 159 J 11U NR 8.09 J 383 2981 13300 814 NR 548 002772 7.93 NR 130 NR
U- Not Detected; J- Estimated Quantity; X- Outlier for Accuracy or Pracision; NR- Not Requestad
Acid/Base Accounting
Pyritc
TYotal Tot. Sutfur Pyritic Sudfur
TOTAL Sulfur Neutral Acid Base Sulfate Pyritic Organic Sultur Acid Base Lime Req. Ume Req. Potentiat Lime Req. Ume Req.
FIELD SULFUR Acld Base Potent, Potentis Sutfur Sulfur Suttur Acid Base Potentlal Sobek Sobek Acidity Dollhopt Dolthopf
1D % 1000t oo 11000t % % % ticom 1000 {10001 ftisc.) it {11000t} [thae) 118,
23-502-WR-1  9.27 290 21.2 -268 <0.01 1.07 10.0 338 -12.30 -12.30 -25.83 4594 .-405.92 -852.44
Legend
E-1- 40 fest upstream of site in Groen Creek.
E-2- 25 feet downstream from site in Green Creek.
-1- Composite WR1A, 18, 1C, 1D.
ACKGROUND- From the Tiger Mine (23-058-S51) (1993 data).




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY

Mine/Site Name:_Kelley County:_Park

Legal Description: T_3N R _12E Section(s):_SW 1/4, NW 1/4, Section 6

Mining District:_Big Timber Canyon Mine Type:_Hardrock/Ag-Pb

Latitude: _N 46° 02' 07" Primary Drainage:_Big Timber Creek

Longitude:_W_110° 17' 25" USGS Code:_10070002

Land Status:_Public Secondary Drainage:_Blue |.ake

Quad:_Crazy Peak Date Investigated:_October 6, 1995

Inspectors:__Tuesday, Flammang P.A #_34-113

Organization:_Pioneer Technical Services, Inc.

. No mill tailings were observed at the site during the investigation.

. The volume of waste rock associated with the site was approximately 725 cubic yards.
The following elements were elevated at least three times background:

Antimony: 25.2JX mg/kg Arsenic: 1454 mg/kg
. Barium: 433 mg/kg Cadmium: 5.2 mg/kg

Copper: 856J mg/kg Lead: 2,640J mg/kg

Manganese: 4,660 mg/kg Mercury: 0.44J mg/kg

. There were no discharging adits, filled shafts, seeps, or springs observed at the site during
the investigation, though water was ponded in adit and probably flows at wetter times of
the year.

. No surface water flowed on or near the site during the investigation. The nearest surface
water was a small lake approximately 100 feet away; no surface water samples were
collected.

. The potential safety hazard observed at the site consisted of a partially open adit.
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Kelly Mine PA# 34-113
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 10/6/95

SOLID MATRIX ANALYSES
Results per dry weight basis B
FIELD Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Mo Ho NI Ag Zn CYANIDE
D m m m m m fmgKg)  (mpMg) (mgg)  (mphg) (mgKg)  (makg)  (mgXg)  (mg/Kg)  (mgg)  (moMg)  (moKol  (mgiKg) |
34-113-WR-1 252 JX 145 J 433 5.2 15300 149 J 249 J 856 J 52900 2640 J 6980 19.9 JX 193 NR
BACKGROUND 7.97 U4 183 783 0.68 J NR 458 135 401 J 28500 37.2 NR 24 29 NR
U- Not Detectad; J- Estimated Quantity; X- Outfier for Accuracy or Precision; NR- Not Requested
Acid/Base Accounting
Pyritic
Totay Tot. Sulfur Pyritic Suffur
\ TOTAL Sulfur Neutral Acid Bass Sulfats Pyritic Organic Suifur Acid Base Lime Req. Lime Req. Potentiat Lime Req.
FIELD SULFUR Acid Base Potent. Potential Sulfur Sulfur Sulfur Acid Base Potantial Sobak Sobek Dolihopt
[[s] % Y1000t 11000 Ui000t % * % 410001 yiooo [£/1000) {Vac.) 18, (Usc) 1R
B34-113WR-1 0,01 0.31 40.7 404 <0.01 0.01 <0.01 0.31 40.40 40.40 84.84 106.02
Legend

-1- Composite WR1A, WR1B, WR1C,
CKGROUND- Taken from Paor Man/ Emma (48-001-SS1) (1893 data).




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name;_Stemwinder (South) County:_Park
Legal Description: T_3N_ R _11E Section(s):_SE 1/4, SE 1/4, Section 1
Mining District:_Big Timber Canyon Mine Type: HargroguAg Pb
Latitude:_N 46° 01" 50" Primary Drainage:_Big Timber Creek
Longitude:_W 110° 17' 32" USGS Code:_10070002
Land Status:_Public Secondary Drainage:_Blue L.ake
Quad:_Crazy Peak Date Investigated:_October 6, 1995
Inspectors:_ Tuesday. Flammang P.A. # _34-500
Organization:_Pioneer Technical Services, Inc,

No mill tailings were observed at the site during the investigation.

The volume of waste rock associated with the site was approximately 225 cubic yards.
The waste rock was located adjacent to an unnamed tributary of Big Timber Creek and
adit discharge flowed over and into it. The following elements were elevated at least three
times background:

Arsenic: 55.7J mg/kg Barium: 289 mg/kg
Cadmium: 3.6 mg/kg Copper. 610J mg/kg
Lead: 6,480J mg/kg Manganese: 1,940 mg/kg

Mercury: 0.54J mg/kg

One discharging adit was observed at the site which flowed over and through the waste
rock. Chronic aquatic life criteria was exceeded for lead and mercury, while acute aquatic
life criteria was exceeded for silver. No MCLs were exceeded, and the pH was 8.54.

Surface water flowed from an unnamed tributary of Big Timber Creek near the waste rock.
The chronic aquatic life criteria was exceeded for lead, copper, and mercury, while the
acute aquatic life criteria was exceeded for silver. No MCLs were exceeded.

An observed release to an unnamed tributary of Granite Lake (sedlment) was documented
for arsenic, copper, and lead.

The potential safety hazard consisted of an open adit.

5-20



Stemwinder Mine PA# 34-500

AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY

INVESITIGATION DATE: 10/6/95

Mastals in solte SOLID MATRIX ANALYSES
Results per dry weight basls
FIELD $b As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Mg Ni Ag 2n CYANIDE
D (mgKq) (mg/Kq) [my/Kg) __ (mafiKq)  (mo/Xg) __ (mo/Kg) {mgMg)  (mo/Kg)  (moKg)  (mo/Kg)  (mgXg)  (mgXg) {ma/Kg) (mo/Xg) (mg/Kg)
[34-500-SE-1 6.6 UJX 225) 276 1.9 5350 21.3 3 174 809J 21300 78J 7880 647 0.037 U 29.1 JX 083 v 615 NR
[34-500-SE-2 7.5 UJX 66 J 140 1.4 3070 249 ) 128 138 14400 21.2J 6150 312 0.037 uJ 28.7 X 11U 409 NR
[34-500-WR-1 5.4 WX 557 J 289 36 8380 2164 227 610 J 34200 6480 J 7750 1840 054 J 22.0 JX 177 143 NR
KGROUND 7.97 W 16.3 783 068 J NR 456 135 401 1 28500 37.2 NR 812 0.08378 24 NR 99 NR
U- Not Detected; J- Estimated Quantity; X- Oulier for Accuracy or Precision: NR- Not Requasted
Acid/Baws Accounting
Pyritle
Total Tot. Sulfur Pytitic Sulfur
TOTAL Suttur Nautraf Acld Bass Sulfate Pyritic Organic Balfur Acid Base LimeReq.  Lime Req. Potentlal Lime Reg. Lims Req.
FIELD SULFUR Acid Base Patant. Potential Sulfur Sulfur Sutfur Acid Base  Potential Sobek Sobek Acldity Oolthopt Dolthopf
D k- ¥ioon yiooe Lo A A X yion Ll 10000 (inc) iR £110000) - =Ll .
[34-500-WR-1 0.21 6.58 171 10.6 0.04 0.01 0.18 0N 16.80 16.80 3528 6.25 13.56 28.48
Metals in Water WATER MATR ANALYSES
Results in ugh
FEELD Sb As Ba Cd Ca Cr Co Cu Fe Pt [ ] Mn Hg NI Ag Zn HARDNESS
] {ygiL) fugh} fugh) ____ {ugil) {ugl) fughy __ (ugll) _  [(uo) fugh) J{ugh) (uol) ____(ugh) (ugh) _  {(ugh) (yg/l) {ugh)  (mqCaColl)
[34-500-SW-1 190U 16U 5.3 0.046 U 6020 874U 83U 204 1.1 4 12 395 34U 0.26 JX 189 U 0.36 4X 81U 167
[34-500-SW-2 2.1 15U 48 0.048 U 5560 87V 83U 271J 142 W 093 Uy a2 340l 0.19 JX 169 U 0.21 WX 91UV 155
14-500-AD-1 34 15U 37 0.046 U 8650 87U 83u 24 344) 119 498 340 0.15 JX 168.U 0.69 JX 91U 241
U- Not Detacted; J- Esimated Quanty; X- Ouler for A y or Precision: NR- Not Requestad
Wet Chemiatry
Results inmgA
Total
FIELD  Dissolved Legend
D Solide CHLORIDE  SULFATE N __CYANIDE
. E-1- 50 feet downstream of mine in ributary.
34-500-SW-1 21 < 5 < s NR NR E-2- 50 feet upsiream of mine In fributary.
[34-500-SW-2 17 < § 5 NR NR -1- Composite of WR1A & WR1B. )
[34-500-AD-1 37 < § 7 NR NR IND- Twken from Poor Marv Emma (49-001-881) (1893 data).
1- Fiowing adit at WR-1.
1- Seme as SE-1.
2- Same a3 SE€-2.




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
. ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Emma Darling County._Powell
Legal Description: T_7N R _8W Section(s):_SW 1/4, NE 1/4, Section 2
Mining District:__Emery Mine Type:_Hardrock/Pb, Ag
Latitude:_N 46° 23' 03" Primary Drainage:_Clark Fork River
Longitude: W 112° 34' 12" USGS Code:_17010201
Land Status:_Public/Private Secondary Drainage:_Rocker Guich/Cottonwood
Quad:_Baggs Creek : Creek
Inspectors:__Tuesday, Flammang Date Investigated:_September 16, 1995

Organization:_Pioneer Technical Services, Inc. P.A. # _39-027

. No mill tailings were observed ét the site during the investigation.

. The volume of waste rock associated with the site was approximately 10,700 cubic yards.
The following elements were elevated at least three times background:
Antimony: 126J mg/kg Arsenic: 5,140 mg/kg
. Cadmium: 44.5 mg/kg Copper: 239J mg/kg
Lead: 2,230J mag/kg Mercury: 1.1 mg/kg
Zinc: 2,020J mg/kg

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

. No surface water flowed on or near the site during the investigation. The nearest surface
water was 500 feet away; no surface water samples were collected.

. Potential safety hazards observed included a fenced open shaft, an open pit, and a
loadout.

5-21




Emma Darling PA# 39-027
AMRB HAZARDOUS MATERIALS INVENTORY

-1- Composite WR1A, 1B, 1C, 2A, 2B, 3A, 38.
CKGROUND- From the Emery Mine (39-004-SS1) (1963 data)

INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/16/95
Metals in soils SOLID MATRIX ANALYSES
Results per dry weight basis
FIELD Sb As Ba cd Ca Cr Co Cu Fe Pb Mg Mn Hg NI Ag Zn CYANIDE
10 (mgKg) (mg/Kg) (mg/Kg) _ (mo/Kg) (mg/Kg) {mg/Kg) (mg/Kg) (mgKg) {mgiKg)  (maiKgl (MQ/KQ) (mg/Kg) (mg/Kg) (mgiKg) {mg/Kg) _ (mg/iQ| (mg/Kg)
38-027-WR-1 128 J 5140 130 445 17800 20.5 259 239 J 78500 2230 J B250 2200 1.1 100 101 2020 J NR
BACKGROUND 700 81 285 35 NR 36.9 139 7.3 43400 43 NR 2660 0.185 7 NR 171 NR
U- Not Detected; J- Estimated Quartity: X- Outliar for Accuracy or Precision; NR- Not Requested
Acid/Base Accounting .
Pyritic
Total Tot. Sulfur Pyritic Sulfur
TQTAL Sultur Neutral Acid Basa Sulfate Pyritic Organic Sulfur AcidBase LimeReq. LimaReg  Potantial LimeRsq.  Lime Req.
FIELD SULFUR Acid Base  Potent. Potentiat Sutfur Sulfur Sulfur AcidBase  Potsntial Sobek Sobek Acidity Dollhopd Dolthop!
[*] b Y1000t 1000t yioos % X x 11000¢ Y3000t {ti10000) Vsc) it {10004 (Vuc) it
139-027-WR-1  3.40 108 149 430 <0.01 1.83 242 50.8 ©8.30 98.30 206.43 128.56 28.05 58.80
Legend




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Bonanza County:_Powell
Legal Description: T_7N R _8W Section(s)._NE 1/4. NW 1/4. Section 11
Mining District:_ Emery Mine Type:_Hardrock/Au, Pb. Ag
Latitude:_N 46° 22' 45" Primary Drainage:_Clark Fork River
Longitude:_W 112° 34' 12" USGS Code:_17010201
Land Status:_Private Secondary Drainage:_Rocker Gulch/Cottonwood
Quad:_Baggs Creek Creek :
Inspectors:__Tuesday, Flammang Date Investigated:_September 16, 1995
Organization:_Pioneer Technical Services, Inc. P.A. # _39-501

No mill tailings were observed at the site during the investigation.

The volume of waste rock associated with the site was approximately 9,300 cubic yards.
The following elements were elevated at least three times background:

Arsenic: 8,350 mg/kg Cadmium: 38 mg/kg

Lead: 4,120J mg/kg Mercury: 0.69J mg/kg

Zinc: 4,390J mg/kg

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

the investigation.

No surface water flowed on or near the site during the investigation. The nearest surface
water was over 1,000 feet away; no surface water samples were collected.

Potential safety hazards observed included an open incline, two buildings, two loadouts,
and steep slopes on WR-1.
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Bonanza Mine PA# 39-501
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/16/95

Metals in soils SOLID MATRIX ANALYSES
Results per dry weight basis
FELD Sb As Ba Cd Ca Cr Co Cu Fs Pb Mg Mn Hg Ni Ag 2n CYANIDE
1D (mg/Kg) (mgXg) (mg/Xg) (mg/Kg) ___ (mg/Kg) {mgg) (mg'Kg) (mp/Xg) (mg/g) {mg/Kg) (mg/g) (mg/xg) {mgnKg) ImgHg) (mg/¥g) (mp/g) (mgKg) |
39-501-WR-1 133 4 8350 174 38.0 44200 109 14.5 6268 J 49100 4120 J 17300 4400 0.69 158 29.1 4380 J NR
IBACKGROUND 77U 91 295 35 NR 389 139 87.3 43400 43 NR 2660 0.165 7 NR 171 NR
U- Not Detacted; J- Estimated Quantity, X- Outhar for Accuracy of Precision; NR- Not Requested
Acid/Base Accounting
Pyritic
Total Tot. Sultur Pyritc Sutfur
TOTAL Suttur Neutral Acid Basa Sulfate Pyritic Organie Sulfur Acid Bass Lime Req. Lime Req. Potentiat Lima Req. Lima Raq.
FIELD SULFUR Acid Base Potent. Potentiat Sulfur Suifur Sutfur Acid Base Potential Sobek Sobek Acidity Dolthopf Dolltopt
(] % 1000t 1000t /1000t * % % 41000t 1000t ftr1000t) [CK0 {v1000t) {tsc) IR
EQ—SN WR-1 500 156 138 -18.3 <0.01 1.9 354 597 78.20 78.20 164.22 170.31 -40.39 -84 82
Legand
-1- Composite 1A, 1B, 2(1B), 2A, 2C.
BACKGROUND- From the Emary Mine (39-004-SS1) (1993 data)




MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_Hidden Hand County:_Powell
Legal Description: T_7N R _8W Section(s)._NE 1/4, SE 1/4, Section 3
Mining District._Emery Mine Type:_Hardrock/Au
Latitude:_N 46° 23' 28" Primary Drainage:_Clark Fork River
Longitude:_ W_112° 33' 31" USGS Code:_17010201
Land Status:_Public Secondary Drainage:_Baggs Creek/Cottonwood
Quad:_Baggs Creek Creek
Inspectors;_Tuesday, Flammang Date Investigated:_September 17, 1995

Organization:_Pioneer Technical Services, Inc. P.A. # _39-502

No mill tailings were observed at the site during the investigation.

The volume of waste rock associated with the site was approximately 7,700 cubic yards.
The waste rock was in direct contact with water from the adit discharge and in an
intermittent drainage. The following elements were elevated at least three times

background: ,
Antimony: 24.3J to 22.9J mg/kg Arsenic: 2,030 to 2,510 mg/kg
Lead: 4,060J to 4,570 mg/kg Mercury: 0.56 mg/kg

Zinc: 547J mg/kg

One discharging adit was observed at the site which flowed over and through WR-4. No
acute or chronic aquatic life criteria or MCLs were exceeded. The pH was 7.53.

Surface water was collected downstream from the adit discharge and WR-4 in a tributary
of Baggs Creek. Acute and chronic aquatic life criteria were exceeded for zinc. Chronic
aquatic life criteria was exceeded for cadmium, and the MCL for cadmium was exceeded.

Potential safety hazards observed at the site included four open adits, an open shatft, a
partially collapsed cabin, a loadout, and a trench associated with a collapsed adit.
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Hidden Hand Mine PA# 39-502
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/17/95

Metals in solls SOLID MATRIX ANALYSES
Resuita par dry waight basls
FIELD Sb As Ba Cd Ca Cr Ce Cu Fe Pb Mg Mn Ho NI Ag 2n CYANIDE
ID (mg/Rg) {mg/iKg) (mpiKg) (mg/Kg) (mg/Kg) (mgiXg) {mp/Kg) (mg/Kp) (mg/Kg) (mg/Kg) (mgiKg) (mg/Kg) {mgiKg) {mgiXg) {mg/Kg) [mg/Kg) {a/Kg)
39-502-SE-1 74 W 401 225 56.6 6390 76.0 54.7 858 J 60800 1060 J 17100 5210 0.061 372 23 4810 J NR
139-502-WR-1 229 J 2510 B1.7 0.55 2620 28.2 39 B7 4 57600 4570 J 7380 267 0.28 45 178 185 J NR
39-502-WR-2 2434 2030 107 X 11700 353 228 575 4 52400 4060 J 8630 924 0.56 9.0 166 547 J . NR
‘ BACKGROUND TW 91 295 35 NR 369 13.9 673 43400 43 NR 2960 0.165 7 NR m NR
U- Not Detected; J- Estimated Quantity; X- Outlier for Accuracy or Precision; NR- Nol Requested
Acld/Base Accounting
Pyritic
Tota) Tot. Sulfur Pyritie Sulfur
TOTAL Sulfur Neutral Acld Bass Sulfste Pyritic Organic Sulfur Actd Base time Req. Lime Req. Potential Ume 3 Lime 3
FIELD SULFUR  AcidBase  Potent. Potential Bultur Sultur Sulfur AcidBaze  Potsntial Sobek Sobak Acidity Dolivopt Dollhopt
D % 1000t 10001 ¥1000¢ % % % #1000¢ 1000t (10006 () 1 ftro000 fYac) 10
[39-502-WR-1  1.42 “u4 -1.54 459 137 0.02 0.03 0.62 217 -217 -4.56 33.68 -44.02 92.44
[39.502-WR-2 143 447 0.69 -44.0 127 0.03 0.13 0.94 0.24 -D.24 -0.50 M4.77 -42.60 -89.46
Metals in Water WATER MATRIX ANALYSES
Results in ugn
FIELD Al 8b As Ba Cad Ca Cr Co Cu Fe Pb Mg Mn Hg NI Ag Zn HARDNESS
|0 (ugh)  (ugn) fugh) {ugh) ug) [ugh) (ugit) {ugh) {ugh) (ugh ) (ugl) (ugh) (ugh} (ugh) (ugh) (ugl) fugl) {mg CaColL))
39-502-SW-1 258 JX 384 77 125 5.9 60200 86 U 108 U 44 U 309 74 16500 65.0 016 U 139U 0.64 548 218
39-502-AD-1 141 X 584 19.8 15.1 1.8 83300 96 U 109 U 44 U 326 058 U 21200 845 016 U 139 U 0.56 111 295
U- Not Detected; J- Estimated Quaniity; X- Outlier for or P . NR- Not Req
Wat Chemistry
Results in mg/l
Total
FIELD Dizacived
D Solids CHLORIDE _ SULFATE NOINOZ-N__ CYANIDE Lagend
[39-502-SW-1 446 < 5 178 NR NR E-1- Tributary of Baggs Creek below adit discharge and WR4.
39-502-AD-1 64 < 5 170 NR NR

-1- Composite of WR1A, 1B, 2A, 2B, (upper dumps).

-2- Composits of WR3A, 3B, 3C, 4A, 4B, (middia & fower
\CKGROUND- From the Emery Mine {39-004-S51) (1893 data).
1- Adit asxaciated with WR-4.

1- Seme a8 SE-1.




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY
SITE SUMMARY

Mine/Site Name:_Spring Creek Tailings County:_ Powell

Legal Description: T_7N_ R _8W Section(s):._NE 1/4. SW 1/4, Section 11
Mining District._ Emery Mine Type:_Millsite/Au

Latitude:_N 46° 22' 05" Primary Drainage:_Clark Fork River
Longitude:_W_112° 34' 29" USGS Code:_17010201

Land Status:_Public Secondary Drainage:_North Fork Cottonwood
Quad:_Sugarioaf Mountain Creek/Spring Creek

Inspectors:__Tuesday, Clark, Liebelt Date Investigated:_November 13, 1995
Organization:_Pioneer Technical Services, Inc. P.A. # _39-503

. The volume of tailings associated with the site was approximately 7,700 cubic yards.
Surface water from Spring Creek flowed through the tailings. The following elements were
elevated at least three times background:

Antimony: 337 to 602 mg/kg Arsenic: 6,960 to 13,400 mg/kg
Cadmium: 99.2J to §5.2J mg/kg Copper: 244 to 359 mg/kg
. Lead: 4,900J to 5,320J mg/kg Manganese: 17,400J mg/kg

Zinc: 6,490J to 9,230J mg/kg

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

. Surface water from Spring Creek flowed through the site. Chronic aquatic life criteria was
exceeded for lead. No acute aquatic life criteria were exceeded. The MCL was exceeded
for antimony.

. Observed releases to Spring Creek (sediment) were documented for antimony, arsenic,
cadmium, copper, lead, manganese, and zinc; the water had documented releases
attributable to the site for arsenic, cadmium, lead, and manganese.

. No potential safety hazards were observed at the site during the investigation.
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Spring Creek Tallings PA# 39-803
AMRB HAZARDOUS MATERIALS INVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 9/14/96

Metais n solis SOLID MATRIX ANALYSES
Results per dry weight basis
L] As Ba ca Ca cr Co Cu Fa Pb ] [} Hp N Ag on CYANIDE
__Img/xg) (/i) {mp/Kg) mgig) ____{mpXg) {mpyg) iwgkg)  impiKg) ___jmgrkg) ___ (mo/kg) (mo/Kg) ____ [mgKg) {mg/g) img/Xg}
134 31104 933 308 J 12700 46.2 |} 16.3 133 44700 J 1650 J 11200 8250 J 0.14 168 218 J 3750 J NR
87U 114 J 746 214 6090 353 prd ] 398 40500 J 624 J 15200 760 J 0.046 U 488 12U 437 J4 NR
337 6860 J 839 552 J 31800 370J 143 244 54600 J 4800 J 17900 §750 J 040 ’ 135 60.7 J 6490 J <0
602 13400 J 395 892 J 28300 161 J 11.6 355 57800 J 5320 J 12100 17400 J 0.31 32U 96.3 J 9230 J 1
7w 91 205 35 NR 369 139 87.3 43400 43 NR 2960 0.165 7 NR 171 NR
U- Not Detected; J- Estimeted Quaniity; X- Outiier for A or NR- Not R d
Acid/Base Accounting
Pyritic
TYotal Tot. Sultur Pyritic Sutur
TOTAL Sulfuwr Neural Acid Base Sulfate Pyritic Organic Sulfur Acid Sase Lime Regq. Ums Req. Potaniial Ums Req. Lime Req.
SULFUR Acid Basa  Potend. Potential Sudfur Suthur Sufhur Acid Base Potential Sohek Sohek Ackiity Dolhopl Dolinopl
% et o0t visen % X % LY et (L] Pas) 1R (L1 Jesc) e
503-TP1 234 7341 95.3 ’ 22 <0.01 1.98 0.48 61.9 334 33.40 70.14 76.25 2381 50.01
TP2 372 116 105 -11.5 <0.01 299 1.38 834 11.3 11.30 373 138.56 -39.45 8285
thutals In Water WATER MATRIX ANALYSES
Rexulls in ugh
FIELD Sb As Ba cd Ca (-4 Co ©u Pe (] Mo n g N Ag n HARDNESS
I E— fugh} (up) {ugit) (o) ug) _ (ugh) {ugh) Jught) S {ug) {ugh) fogh)  (ugt)  (ughl  (mgCaColL)
[39-503-SW-1 104 J 50.4 134 077 J 50300 98 83U 284 180 3B5J 12500 465 J 014 U 189 U o2 u 78.0 177000
[39-503-SW-2 3sJ 72 123 oRrJ 48900 a7u 83U 20U 253 083 U 12300 58 J 014 U 168 U 021 U 344 173000
U- Not Detected; J- Estimsted Quantity; X- Outher for y or P NR- Nat R d
Wat Chemistry
Rasults In mgA
Legend

1- In Spring Creek, 100" downetream from main talings impoundmant.
E-2- In Spring Creek, 100" upstresm from site.
P1- Composite of subsampies TP1A-Y and TP1B-1.
Composite of subsamples TP1A-2, TP1B-2, and TP1B-3.
KGROUND- Froim the Emery Mine (30-004-88-1) (1983 data).
1- Same as SE-1.
Same as 8E-2




. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
ABANDONED MINE RECLAMATION BUREAU
HAZARDOUS MATERIALS INVENTORY

SITE SUMMARY
Mine/Site Name:_S & H County:_Sanders
Legal Description: T_18N R _26W Section(s)._SE 1/4, SW 1/4, Section 8
Mining District:_Plains Mine Type:_Hardrock/Cu, Ag
Latitude:_N 47° 19' 35" Primary Drainage:_Clark Fork River
Longitude:_W 114° 56' 20" USGS Code:_17010204
Land Status:_Public Secondary Drainage:_Clark Fork River
Quad:_Keystone Peak Date Investigated:_October 7, 1995
Inspectors:_Tuesday, Flammang P.A. #_45-017

Organization:_Pioneer Technical Services. Inc.

. No mill tailings were observed at the site during the investigation.

. The volume of waste rock associated with the site was approximately 75 cubic yards. The
waste rock was located adjacent to flow from the adit discharge. The following elements
were elevated at least three times background:

. Copper: 622J mg/kg Iron: 15,400 mg/kg
Lead: 99.4J mg/kg Mercury: 0.23J mg/kg
Barium: 51.7 mg/kg

. One discharging adit was observed at the site which flowed adjacent to the waste rock
and into the Clark Fork River. The chronic aquatic life criteria was exceeded for mercury.
No acute aquatic life criteria or MCLs were exceeded. The pH was 7.15.

. Surface water flow from the Clark Fork River was near the site. However, no samples
were collected due to the large volume of water in the river with respect to the negligible
amount contributed from the site.

. Potential safety hazards observed at the site included an adit opening and a highwall
above the adit opening.
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S & H PA# 45-017
AMRB HAZARDOUS MATERIALS {NVENTORY
INVESTIGATOR: PIONEER-TUESDAY
INVESITIGATION DATE: 10/7/95

Matats in solls SOLID MATRIX ANALYSES
Results per dry waight basis
FIELD sb As Ba cd Ca -Cr Co Cu Fe Pb Mg Mn Hg NI Ag 2n CYANIDE
{D {moiKg) (mo/Kg) _(mgg}  (mg/Kg) (mg/Kg) (mgKg) (mgKg) (mgKg) (mg/Kg) (mg/Kg) {mg/Kg) (mg/Kg) (mgig) {mg/Kg] (mg/Kg) {mg/Xg) (mg/Kg) |
45-017-WR-1 4.1 WX 141 J 51.7 043 VU 208 24 3 14 U 622 J 15400 99.4 ) 1820 30.4 023 J 58 )X 18 18.2 NR
BACKGROUND 53U 7.89 88 05U NR 12UV 331 244 J 3120 759 J NR 809 0.00965 UJ 2220 NR 119 NR
U- Not Detected; J- Estimated Quantity; X- Qutiier for Accuracy or Precision; NR- Not Requested
Acld/Base Accounting
Pyritic
Total Tot. Sulfur Pyritic Sulfur
TOTAL Sutfur Neutral Acld Base Sultste Pyritic Organic Sulfur Acild Base Lime Req. Lime Req. Potential Lima Req. Lime Req.
FIELD SULFUR Acld Base Potent. Potantisl Sultur Sultur Sutfur Acld Base Potantial Sobek Sobek Acidity Dollhopd Dolllvopl
ID % £1000t £+10004 Uinoot % % % 41000 H1000¢ itr1000n (vmc) 1. fu1000t) {Ysc) 10
M45-017-WR-1 0.44 137 0.92 -12.8 0.05 0.01 038 0.3 081 0.8t 1.28 13.36 -15.55 -32.85
Metals in Water WATER MATRIX ANALYSES
Resuits in ugh
FIELD Sh As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Hg Ni AgQ Zn HARDNESS
ID (ugn) (ugh) (ug)  (ug) fugh) fugh) (op) fugh) (ugh) fugh) fgh)  (ugh) fugh) (g fugh) gl (mg CaCodni)
145-017-AD-1 32 15U 11 0.048 U 23000 87U 83 u 724 191 J 083 U 6220 45 J 0.23 JX 169 U 0.99 JX 215 83.1
U- Not Datected; J- Estimated Quantity; X- Outlier for Accuracy or Precision; NR- Not Requested
Wet Chemistry
Resuilts in mgA
Total
FIELD Dissolved
D Solids CHLORIOE __ SULFATE NONNO2N CVYANIDE Legend
45-017-AD-1 114 < 5 16.0 NR NR -1- Composita of WR1A, 1B.
[BACKGROUND- Taken from Nancy Lee Mine (31-001-SS51) (1993 data).
D-1- Adit discharge nesr WR-1.
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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 floatation 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.

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.

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

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 claim 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 s.olids 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 aqueous 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.

Depressant (floatation mill) - A reagent that causes selected mineral species to sink in a floatation cell.
DNRC - Montana Department of Natural Resources and Conservation.

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 ata
comparatively large size (for example, 6-inches); it can comprise fixed or moving bars, disks, or shaped
tumblers or rollers.

Hand Auger - A large tool modeled after the carpenter’s drill useﬁ in soil sampling.

HRS - EPA's Hazard Ranking System (Federal Register, Vol. 55, No. 241, pp. 51532-51667).

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 metal).

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.

(ntermittent Stream - A stream or streich 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 haulageways 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.

MCL - Maximum contaminant level: Established under the Safe Drinking Water Act.
MCLG - Maximum contaminant level goal: Established under the Safe Drinking Water Act.

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

MBMG - Montana Bureau of Mines and Geology.




MDEQ/AMRB - Montana Department of Environmental Quality/Abandoned Mine Reclamation Bureau.
MDEQ/ERD - Montana Department of Environmental Quality/Environmental Remediation Division.
MDEQ/WQB - Montana Department of Environmental Quality/Water Quality Bureau.

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.

Perennial Stream - A stream or strefch of a stream that flows continuously throughout the year.

pH - A measure of the degree of acidity or basicity of a solution. At25°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.

PRP - Potentially Responsible Party.

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.

PA No. - Problem Area Number established by the MDEQ/AMRB.

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 fioatation.

Rod Mill - 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 Quadrangie 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 sluice.

Slurry - Fine solid particles suspended in a liquid, typically water, of a consistency that allows fiow 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 grohnd ore.

Tailings Pond - A pond with a constraining wall or dam to which mill efluents 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.




