


EXECUTIVE SUMMARY

The Mannik & Smith Group, Inc. {(MSG) has prepared th~ ©#~ Imvmntinnbtine FO1 Danadt ~q part of the Abandoned
Mining Wastes — Torch Lake non-Superfund Site {Projeci Site 1D: 31000098). This
S| summarizes previous studies and recent Michigan Depaiuicin vi covnuvnnsina wuany {MDEQ) investigations
completed in the Quincy Mining Company Mason Operations Area {QMCM), Houghten County, Michigan. The S| was
prepared in accordance with the Indefinite Scope Indefinite Delivery (I1SID) Discretionary Proposal for FS and Remedial
Action Activities (24 February 2016) prepared by MSG in response to a request from the MDEQ, Remediation and
Redevelopment Division (RRD), Calumet Field Office under MSG's 2015 Environmental Services |SID Contract
Number 00538 with the State of Michigan.

The Project is charactenzed by the risks posed by chemical containers and residues historically discarded in or near
Torch Lake. These concerns are distinct and separate from the risks historically addressed under the U.S.
Environmental Protection Agency’s (EPA’s) Superfund program. The RRD Superfund Section {SFS) has stated that
the EPA defines the Torch Lake Superfund Site as the upper six inches (in.) of stamp sand and slag in certain areas
of Houghton County and any soil cap and vegetative cover applied to such areas.

The remaining concerns at Torch Lake and the surrounding areas identified by the MDEQ include known or suspected
impacts to groundwater, surface water, sediments, and upland media that were not addressed under the Superfund
program. Environmental impacts that were evaluated as part of the S| were assessed under the guidance of the
following objectives:

= |nvestigate and document unidentified, significant in-lake and/or terrestrial sources of contamination including
polychlonnated biphenyls (PCBs);

= |nvestigate and document bulk disposal areas, including stamp sand deposits, slag dumps, and landfills; and,

= |nvestigate and document industrial ruins including coal storage areas, underground storage tanks {USTs},
asbestos containing materials {ACM), residual process materials (RPM), and any other waste materials
identified in future investigations.

The risks posed to human health and environmental media resulting from historical mining era industrial operations:

Present potential exposure risk to human and ecological receptors;

Limit the recovery of the Torch Lake ecosystem;

Create uncertainty over safe and beneficial reuse of the land; and,

Prevent delisting of Torch Lake as an Area of Concern (AOC) under the Great Lakes Water Quality Agreement
due to Beneficial Use Impairments {BUIs) related to restrictions on fish and wildlife consumption because of
the on-going presence of PCBs and mercury in fish and degradation of benthos because of metals
contaminated sediments.

As such, the investigation was largely driven by documented observations of abandoned containers and/or other waste
and debris locations in the lake and in upland areas, supported by documented historic operaticns.
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Taking into account the specific objectives outlined above, the principal goal of the Project was to support a
comprehensive management approach that will guide MDEQ'’s decision making process in addressing potential human
health and environmental risks present in the QMCM. The primary focus of the Project is to ascertain the source,
nature, and extent of contaminants {including PCBs) in all affected environmental media {soil, groundwater, surface
water, and sediments) within Torch Lake, including former Quincy Mining Company-operated industrial areas along
the Torch Lake shoreline, summanzed as follows:

= Quincy Stamp Mills;
= Quincy Reclamation Plant; and,
= Quincy Stamp Sands.

This Sl Report assimilates information from multiple data sources into a logical and thorough narrative focused on the
southern portion of Torch Lake, defined in the document as the QMCM. The findings presented herein were developed
using the conclusions derived from archival research, historical investigation and response activities, and the
investigation of data gaps or known or suspected impacts to groundwater, surface water, sediments, and upland media
in and around Torch Lake.

Due to the sizeable nature of the QMCM, this SI Report has been organized to present organizational and procedural
steps that were common to the investigation in the first four sections of the document. Following these discussions that
are broadly applicable to the Project as a whole, the SI Report transitions to a presentation of detailed findings specific
to upland and in lake study areas within the QMCM. The S| Report then closes with a comprehensive summary of
conclusions and recommendations. The following provides a brief overview of the Sl Report's organization.

Section 1 of this S| Report defines the overall objectives and the organizational structure of the Project. Section 2
provides Project background infermation and its significance as it relates to each of the operational areas included in
the QMCM. Section 3 provides a summary of the stepwise approach used to evaluate historical operational and
analytical data, and its incorporation info the field procedures and sample collection activities prescribed in the
Sampling and Analysis Plan {SAP) for the Project. Section 4 includes a summary of the relevant exposure cnteria and
pathways used to evaluate the analytical findings from the investigation. Section 5 provides detailed findings including
figures and tables summanzing analytical results for the QMCM. Section 6 includes a summary of conclusions and
recommendations. Section 7 includes references utilized in the development of this SI Report.

The submittal of the QMCM SI Report marks a significant milestone in the assessment of environmental impairments
within Torch Lake and industrial areas along the shoreline caused by historical mining and industrial operations not
addressed under the EPA Superfund Program that are limiting the recovery of the Torch Lake ecosystem and reuse of
former industrial areas.

Environmental impacts in the QMCM are generally characterized by detections of organic and inorganic contaminants
in soil, sediment, and to a lesser extent groundwater and surface water; repercussions of mining era operations in the
region. The following provides a summary of findings derived from the assessment of the QMCM with respect to the
goals and objectives for the Project relative to the MDEQ criteria at the time of Project completion:

= Significant in-lake sources of contamination are present in the form of inorganic chemicals of concern {COCs)
and some polynuciear aromatics {PNAs) in the study area;

«  Significant terrestrial sources of contamination are present in the form of inorganic COCs, cyanide, PNAs,
VQOCs, and asbestos in the study area;

= No in-lake or terrestnal uncharacterized waste deposits were identified in the study area;
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» Industrial ruins, including buildings, foundations, and building floors associated with the mill ruins are present.
Voids noted where it appears soil has setfled into the subsurface near the mill ruins pose a potential physical
hazard due to slip, trip, and fall concerns. Significant areas of mining era ACM in buiiding debris were observed
in the study area; and,

= The uncapped portion of QMCM west of Highway M-26 has not been improved since the mining era and
features widespread disposition of tailings and stamp sand within and proximal to the stamp mill ruins and
widespread debris. Items of concern include abandoned containers some of which are rusting carcasses,
some containing solidified or granular waste, and ubiquitous ACM that are distributed across the properties.
Further, these abandoned containers and ACM are exposed fo weathering and potential migration via storm
water runoff and wind dispersion. Access fo the property west of M-26 is unrestncted and is frequented by
recreational users.

Although PCBs were not detected in sediment samples collected from the QMCM, sediment samples collected from
locations in Torch Lake outside of the conceptual boundaries of the QMCM did contain detections of PCBs. The majority
of these PCB detections were in sediment samples that were collected from the shallow or surface interval of sediment.
Although not specific to the QMCM, these sample analytical resuits provide a broad view of sediment quality, as it
relates to PCB contamination, across Torch Lake.

The historical Torch Lake sediment samples combined with the QMCM sediment sample results provide a profile of
PCB contaminant distnbution within the sediments of Torch Lake. Although PCBs were not detected in the QMCM, the
interpreted results clearly show two distinct groupings of Total PCB concentrafions in the CHLL portion of Torch Lake
that exceed applicable regulatory criteria: The first grouping is located offshore in the Lake Linden Recreation Area
and the second is located offshore in the Hubbell Processing Area.

The Project provided a comprehensive evaluation of the terrestrial and Torch Lake portions of the QMCM study area.
By capy of this Sl report, the Project findings have been provided to the other governmental stakeholders responsible
for implementation and monitoring EPA’s remedy for the Torch Lake Superfund Site so they can determine if any
remedy modifications are necessary in Torch Lake or ferresirial areas previously addressed by EPA in light of the
additional information provided by the Project. The stakeholders include various EPA programs, health agencies, other
MDEQ divisions, property owners, and other governmental entities.

Specific next Project steps include:

= (Given current land use considerations, the uncontrolled nature of the idendified ACM merits immediate
response actions to confrol potential exposure to contaminants. Once these uncontrolled conditions have
been stabilized and exposure risks have been evaluated, long-ferm remedial objectives can be evaluated. To
ensure compliance with regulatory statutes, human health and ecological risks should minimally be
qualitatively evaluated with parcel-specific data to determine if risks to the public health, safety, or welfare or
fo the environment are likely.

= The identified contaminants and their uncontrofled nature, including numerous uncharacterized abandoned
confainers, ment immediate response actions to control and prevent continued human and ecological
interaction and migrafion of contaminants from the terresirial portions of the study area. Once these
uncontrolied conditions have been stabilized and exposure risks have been evaluated, fong-term remedial
objectives can be evaluated.

»  MDEQ should confinue to coordinate with EPA Emergency Response Branch (ERB) on the EPA assessment
and removal activities.

THE MANNIK & SMITH GROUP, INC. i
MDEQO075.5! Report.docx



» Confinue assessment and delineation of affected areas as needed to support risk assessment and
remediation/removal planning and implementation.

= Request that responsible stakeholders confirm that administrative controls for areas that have been previously
remediated by the EPA have been employed to ensure that the selected remedy is performing as designed
and those institufional controls, where required, have been recorded and are being enforced.

= (Confinue fo provide new study data to governmental stakeholders responsible for implementation and
monitoring EPA’s remedy for the terrestrial and in-lake portion of the Torch Lake Superfund Site.

= (Confinue fo provide new study data to property owners and govemmental stakeholders responsible for
assessing potential public health impacts and making recommendations to the public, property owners, and
other state agencies.
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1. INTRODUCTION

The Mannik & Smith Group, Inc. {MSG) has prepared thi~ ©#~ 'mvnnbinntine FE1 Danad 5 part of the Abandoned
Mining Wastes — Torch Lake non-Superfund Site {Project Site ID: 31000098). This
S| summarizes previous studies and recent Michigan Deparunei ui covauniema wuany {MDEQ) investigations
completed in the Quincy Mining Company Mason Operaticns Area (QMCM), Houghton County, Michigan.

The Sl was prepared in accordance with the indefinite Scope Indefinite Delivery {ISID) Discretionary Proposal for FS
and Remedial Action Activifies (24 February 2016) prepared by MSG in response to a request from the MDEQ,
Remediaticn and Redevelopment Division (RRD), Calumet Field Office under MSG's 2015 Environmental Services
ISID Contract Number 00538 with the State of Michigan.

This SI Report assimilates information from multiple data sources into a logical and thorough narrative focused on the
southern portion of Torch Lake, defined in the document as the QMCM. The findings presented herein were developed
using the conclusions derived from archival research, historical investigation and response activities, and the
investigation of data gaps or known or suspected impacts to groundwater, surface water, sediments, and upland media
in and around Torch Lake.

Due to the sizeable nature of the QMCM, this SI Report has been organized to present organizational and procedural
steps that were common to the investigation in the first four secticns of the document. Following these discussions that
are broadly applicable to the Project as a whole, the S Report transitions to a presentation of detailed findings specific
fo upland and in lake study areas within the QMCM. The SI Report then closes with a comprehensive summary of
conclusions and recommendations. The following provides a brief cverview of the Sl Report's organization.

Section 1 of this S| Report defines the overall objectives and the organizational structure of the Project. Section 2
provides Project background information and its significance as it relates to each of the study areas included in the
QMCM. Section 3 provides a summary of the siepwise approach used to evaluate histerical cperafional and analytical
data, and its incorporation into the field procedures and sample collection activities prescribed in the Sampling and
Analysis Plan {SAP) for the Project. Section 4 includes a summary of the relevant exposure cntena and pathways
used to evaluate the analytical findings from the investigation. Section 5 provides detailed findings including figures
and tables summarizing analytical results for the QMCM. Section 6 includes a summary of conclusions and
recommendations. Section 7 includes references utilized in the development of this Sl Report.

11 PROBLEM DEFINITION

The Project is characterized by the risks posed by chemical containers and residues historically discarded in or near
Torch Lake. These concerns are distinct and separate from the risks historically addressed under the US.
Environmental Protection Agency’s (EPA’'s) Superfund program. The RRD Superfund Section {SFS) has stated that
the EPA defines the Torch Lake Superfund Site as the upper six inches (in.) of stamp sand and slag in certain areas
of Houghton County and any soil cap and vegetative cover applied to such areas.

The remaining concerns at Torch Lake and the surrounding areas identified by the MDEQ include known or suspected
impacts to groundwater, surface water, sediments, and upland media that were not addressed under the Superfund
program. Environmental impacts that were evaluated as part of the S| were assessed under the guidance of the
following objectives:

= |nvestigate and document unidentified, significant in-lake and/or terrestrial sources of contamination including
polychlorinated biphenyts (PCBs);

= |nvestigate and document bulk disposal areas, including stamp sand deposits, slag dumps, and landfills; and,
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= |nvestigate and document industrial ruins including coal storage areas, underground storage tanks {USTs},
asbestos containing materials {ACM), residual process materials (RPM), and any other waste matenals
identified in future investigations.

The risks posed to human health and environmental media resulting from historical mining era industrial operations:

Present potential exposure risk to human and ecological receptors;

Limit the recovery of the Torch Lake ecosystem;

Create uncertainty over safe and beneficial reuse of the land; and,

Prevent delisting of Torch Lake as an Area of Concern (AOC) under the Great Lakes Water Quality Agreement
due to Beneficial Use Impairments {BUIs) related to restrictions on fish and wildlife consumption because of
the on-going presence of PCBs and mercury in fish and degradation of benthos because of metals
contaminated sediments.

As such, the investigation was largely driven by documented cbservations of abandoned containers and/or other waste
and debris locations in the lake and in upland areas, supported by documented historic operations.

Taking into account the specific objectives outlined above, the principal goal of the Project was to support a
comprehensive management approach that will guide MDEQ's decision making process in addressing potential human
health and environmental risks present in the QMCM. The primary focus of the Project is to ascertain the source,
nature, and extent of contaminants {including PCBs) in all affected environmental media {soil, groundwater, surface
water, and sediments) within Torch Lake, including former Quincy Mining Company {(QMC)-operated industrial areas
along the Torch Lake shoreline, summarized as follows:

= Quincy Stamp Mills;
=  Quincy Reclamation Plant; and,
= Quincy Stamp Sands.

1.2 PROJECT ORGANIZATION

Performance of the work required that both the Project team and the Project structure were focused and deliberate.
The phased approach of the work required that data was processed and reported in a timely manner, between team
members, to facilitate the next phase of work. The following subsections descnbe the Project team and the Project
structure, as it relates to management and implementation.

Project Team

The Project was developed and implemented by the MDEQ, building on the existing partnerships and stakeholder
engagement in the local community. Similarly, the MDE( also sought to develop a collaborative management approach
that included staff and resources from Michigan Technological University (MTU). Field activities were completed by the
MDEQ Geological Services Unit {GSU) and MSG. Analytical services were provided by the MDEQ's Environmental
Laboratory or approved |aboratories within the Contract Laboratory program.

Project Structure

The Project study area is located along the shoreline and in Torch Lake, Houghton County, Michigan and copper
processing facilittes in Dollar Bay (former smelter and wire mill), Ripley Waterfront {Quincy Smelting Works and
associated supporting industries along the Portage Lake and Canal), the 270+ acre Centennial Mine, the Michigan
Smelter, Freda/Redndge and other areas congruent with the Torch Lake Superfund Site where the response action
has been limited to the application of the vegetative cover or eliminating the area from further consideration.

2
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The vast distribution of these former mining operations throughout the region {spanning multiple townships, villages and
cities in Houghton County along the Portage Canal, Lake Superior, Slaughterhouse Creek, and Torch Lake) required that
operational areas of the mining companies be divided into geographic areas. Dividing the regional operations into smaller
manageable geographic areas allowed for priontization of the proposed investigative approach, while also establishing a
phased process for assessing environmental concems regicnally.

The QMCM, Calumet and Hecla Lake Linden Operations Area (CHLL), and Calumet and Hecla Tamarack City Operations
Area (CHTC) areas and their respective former industrial operations are depicted on Figure 1-1, Project Location Map.
QMCM is centralized around the company's copper mining and processing operations near Mason, Michigan. Major
historical industrial operations within the QWCM included:

= Quincy Stamp Mills;
= Quincy Reclamation Plant; and,
= Quincy Stamp Sands.

The aforementioned areas that comprise the QMCM are depicted on Figure 1-2, Quincy Mining Company Mason
Operations Area — Area Features Map and described further in Section 2.
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2. PROJECT DESCRIPTION

Hard rock mining operations were prevalent throughout Houghton and Keweenaw Counties for nearly a century,
pnmarily spanning an era between the mid-1800's and the mid-1900’s. As mining activities declined in the region, a
majority of the mine holdings, including surface and underground operations were abandened, scrapped, and remnants
otherwise left in-place. The following subsections summarize both the operational and investigative history within the
QMCM while also presenting the underlying rationale for the performance of the investigative activities.

21 SITE BACKGROUND

This Section provides an overview of the historical industrial operations, the local topography, geofogy, and
hydrogeology, and past investigations and response actions in the QMCM.

211 Site History

The QMC generally operated in the region between 1892 and 1967 erecting and operating various industrial facilities
including, but not limited to copper ore processing facilities such as stamp mills, smelters, reprocessing, flotation, and
leaching plants, and laboratories. Consistent with past industnal practices, mining and plant operation wastes were
used as fill material along the shoreline of Torch Lake. The company also used portions of the QMCM for the direct
disposal of plant wastes. A primary component of these wastes includes tailings, or stamp sands that are a byproduct
of the mineral processing activities conducted at the stamp mills. Stamp sands can generally be described as
pulverized, “sand-sized”, source-rock that was considered a waste matenal as copper ore was retained for processing.
The stamp sands were generally discharged to Torch Lake via a launder or sluice. The most significant stamp sand
deposit within the QMCM is located within Torch Lake, known as the Quincy Stamp Sands or Mason Sands.

With the construction of several facilities between 1892 and 1943, the QMCM was indusinalized and continued
operations until circa 1967. The MTU February 2015 document entited Quincy Mining Facilities on Torch Lake,
Narratives and Supporting Documents, Part 1, Phase 3. Building Narratives, Maps, and Documentation Torch Lake
Industrial Waterfront, From Mason/Quincy Property to Torch Lake South End (Quincy historic properties), Task 3:
Historical Archive Research & Mapping {Appendix A} detailed QMCM's history. Refer to Section 2.2 for a summary
of the major QMCM operations.

Mason Sands Torch Lake EPA Superfund Site as-built drawings (USDA NRCS 2003) indicate that the 225 acre
vegetated cap between the Torch Lake Shoreline and Highway M-26 portion of the QMCM was placed as part of the
Torch Lake Superfund Site Mason Sands remedial action. The Torch Lake Superfund Site Five-Year Review Report
{EPA 2013} indicated that construction was completed in 2002 and that the Mason Sands parcel was deleted from the
National Priorities List (NPL) in 2012. The capped areas are subject to an on-going MDEQ operation and maintenance
plan. The portion of the QMCM west of Highway M-26 was not addressed as part of the Torch Lake Superfund Site
remedial action and has not been improved since the mining era. This portion of the QMCM features widespread
disposition of tailings and stamp sand within and proximal to the stamp mill ruins and widespread debris.

21.2  Topography and Local Geology

The QMCM is located along the west shore of Torch Lake in Mason, Osceola Township, Houghton County, Michigan.
The shoreline in this area was historically characterized by industrial operations that included large-scale dock and
shipping facilities. As stated previously, waste materials, such as stamp sand, were also deposited along the shoreline,
dramatically changing the natural shoreline and lake bottom of Torch Lake.

THE MANNIK & SMITH GROUP, INC. 174772019
MDEQO0076.51 Report.docx



At a mean elevation of approximately 600 feet (ft) Above Mean Sea Level (AMSL) at the shoreline of Torch Lake, the land
nses vertically to the west/northwest from the shoreline to an approximate elevation of 630 ft AMSL along Highway M-26.
The vicinity of Highway M-26 is generally characterized by the village of Mason which features residential and commercial
developments that are generally built up along the toe of the hillside on the west side of M-26 and extending toward Torch
Lake. Beyond this centrally developed area, the grade continues to increase towards the west/northwest, away from the
lake, reaching elevations up to 1,200 ft AMSL along Highway U.S. 41. Numerous residential properiies are scattered
across the hillside atong rural roads that connect the upper and lower highways, but also in small clusters of homes that
generally developed as employee housing around historic mining locations. The village of Dollar Bay is located to the
south of the QMCM, where elevations generally remain around 620 ft AMSL.

QMCM is located within the Lake Superior Basin and the Keweenaw Peninsula Watershed. There are small creeks and
streams that discharge to Torch Lake within the QMCM, the largest of which is the Quincy Creek. Wetland areas are
designated along the south shore of Torch Lake, southwest of QMCM.

According to the Soif Stirvey of Houghton Courty Area, Michigan issued in October 1991 by the United States Department
of Agriculiure (USDA) — Soil Conservation Service (SCS), the near surface geology in the QMCM generally consists of
soils that have been covered by fil in upland areas in the vicinity of Highway M-26. Closer to the shore of Torch Lake,
areas of stamp stand and similar wastes are more predominant.

= For sails in portions of devetoped areas of the QMCM, the USDA generally describes the soils as being in
“...areas that have been covered with fill. In some areas the upper one to two feet of the original soil matenal
has been removed for use as topsoil. The texture ranges from sand to clay loam. In most areas the soils are
somewhat excessively drained to moderately well drained, but in some areas they are somewhat poorly
drained or poorly drained. Many of these areas are old copper mill sites and contain numerous foundations
and abandoned railroad grades.”

= For soils located in upland areas near the developed areas of QMCM, the USDA generally describes the soils
as dissected uplands that are moderately to very deep and moderately to somewhat excessively well drained.
The “uplands have parallel ravines 45 o 300 feet apart. The ravines are 5 to 15 feet deep and 24 to 50 feet
wide and have strongly sloping side slopes. The ravine bottoms are 5 to 20 feet wide. Most have seasonal
streams.”

= Along the shoreline in areas where wastes and stamps sands have been deposited the USDA generally
describes the soils as “.. waste material from past copper mining. The material consists of sand-sized waste
material from copper stamping mills. Most of the sand was deposited in Torch Lake, Portage Lake, and Lake
Superior by pipeline and formed delta-like deposits. Individual areas of this unit are oval or irregular in shape
and range from 5 to 100 acres in size. This unit is poorly suited to most uses. It is very susceptible to wind
erosion.”

Underlying these near surface soils are native soils described in the Site Inspection Report for Quincy Mason Operations,
M-26, Along the Torch Lake Shoreline, Osceocla Township, Michigan, 49913 — Aprif 2, 2015 prepared by the MDEQ-
RRD SFS, Pre-remedial Group, Sife Evaluation Unit (Pre-remedial Group) as “shallow glacial deposits overlying
bedrock. The glacial deposits are relatively thin ground moraines typically consisting of coarse-textured glacial fill, cnly
zero to 50 feet thick to the east and west of the Site. Some thicker lacustrine sand and gravel deposits are found to the
north, up to 200 feet thick. The depth of these depesits in the general area of the Site is approximately 11 to 50 feet. The
bedrock in the area of the Site consists of Jacobsville sandstone to the southeast and Portage Lake Lava Series to the
west and northwest.”
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Soil observations during the S| activities indicate that the subsurface at the Quincy Stamp Mills area east of M-26 is
generally comprised of topsoil or cap material underlain by gray medium grained sands to silty sands (stamp sands),
transitioning to reddish brown sands at variable depths between 1 to 6 ft bgs or deeper. In areas without topsoil or a
cap cover, surface soils generally range from gray stamp sands to brownish fine fo coarse sand with occurrences of
organics and gravel.

213 Local Hydrogeology

The Site Inspection Report for Quincy Mason Operations, M-26, Along the Torch Lake Shoreline, Osceola Township,
Michigan, 49913 — Apnl 2, 2015 prepared by the MDEQ-RRD SFS, Pre-remedial Group states that drinking water within
a four-mile radius of the QMCM is obtained entirely from groundwater sources. The Pre-remedial Group stated that the
Village of Mascn's residents are serviced by two wells tocated within one-quarter of a mile of the Site; however, it has
since been reported that the Mason wells are currently cut of service and that the village obtains its water through an
extension of a neighboring system. The two municipal wells that make up this system are located approximately 2.5 miles
southwest of the Project area in Dollar Bay and service additional Osceola Township residents. Three additional municipal
wells located approximately 3.5 miles southwest of the Project area on the south shore of Portage Lake provide drinking
water to approximately 7,500 residents of the City of Houghton. Residential wells are used to provide water to the
remainder of the population within the four-mile radius of QMCM, while the Michigan American Water Company operates
public water supply wells outside of the four-mile search radius. Please note that the search results are not a detailed
representation of every potential groundwater receptor, nor did the report include a comprehensive assessment of water
service in the QMCM.

The Preremedial group concluded that, based on geological composition, that the shallow glacial aquifers and bedrock
aquifers in the region were likely interccnnected. As noted in the preceding subsection, Quincy Creek and several other
small streams drain to Torch Lake in the QMCM. Torch Lake drains to Portage Lake and the Keweenaw Waterway
connecting the inland lake to Lake Superior.

During the Sl activiies, saturated soil conditions were generally encountered between depths of 2 ft and 8 ft bgs.
However, some bonngs did not encounter groundwater at depths up to 12 ft bgs where refusal was encountered.

214 Overview of Regulatory Investigations and Response Actions

The Project area, including the lands and waterways throughout the Keweenaw Peninsula were the location of copper
milling and beneficiation activities beginning in circa 1868. The environmental legacy resulting from over 100 years of
mining led to Torch Lake and iis western shoreling, and sumounding water bodies and frrmar minina ara indiietrial
properties throughout Houghton County to be designated as a Superfund site by the EP/

and Torch Lake as a Great Lakes Arr~ ~f Caneam hastha (| S government (in consultation win uis vawey uius: wic
Great Lakes Water Quality Agreemel The EPA undertook cleanup activities to address scme of the
byproducts of the mining indusiry wime vuiers weie 10t addressed or left to recover through natural processes.
Through a series of studies EPA concluded the Torch Lake Site posed actual or threatened releases of hazardous
substances that may present an imminent and substantial endangerment to public health, welfare, or the environment.
Given the complexity of the region wide issue, the EPA’s 1992 Record of Decision (ROD} divided the Torch Lake Site
into three Operable Units {OUs):

= OU 1 includes surface tailings, drums, and slag pile/beach on the western shore of Torch Lake. These tailing
piles include stamp sands in Lake Linden, Hubbell/Tamarack City, and Mascn, while a slag pile/beach is
located in Hubbell;

= 0OU 2 includes groundwater, surface water, submerged tailings and sediments in Torch Lake, Portage Lake,
the Portage Canal, and other water bodies; and,
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= QU 3includes tailings and slag deposits located in the north entry of Lake Superior, Michigan Smelter, Quincy
Smetter, Calumet Lake, Isle-Royale, Boston Pond, and Grosse-Paint.

Ultimately the QU 1 and OU 3 remedy selected and implemented by the EPA required that stamp sands, tailings, and
slag piles be covered with soil and vegetation, and that use restrictions are put in place to protect the covered matenals’
long-term integrity. Through these measures it was concluded that the following Remedial Actions Objectives {RAQ)
would be met:

Reduce or minimize potential future risks to human health asscciated with the inhalation of airborne
contaminants from the tailings and/or slag;

= Reduce or minimize potential future risks to human health associated with direct contact with andfor the
ingestion cof the tailings and/or the slag;

= Reduce or minimize the release of contaminants in tailings to the greundwater through leaching; and,

=  Reduce or minimize the release of contaminants in tailings to the surface water and sediment by soll erosion
and/or air deposition.

The EPA selected a "No Action” remedy in their 1994 ROD for OU 2. To meet the RAQO, the remedy selected for OU 2
tock into consideration and relied upon:

= The reduction of stamp sand lcading to surface water bodies expected as a result of the remedial action taken
atOU 1and QU 3;

= (Ongoing natural sedimentation and detoxification such as that which is eccurming in other surface water bodies
in the area;

= |nstitutional programs and practices controlling potential future exposure to site-affected groundwater which
are administered at the county and state level; and,

=  The long-term monitoring and the five-year review process monitenng requirements of the remedy selected
for OU 1 and QU 3 under the 1992 ROD.

The Project area is located within the Torch Lake Superfund Site footprint; however, the properties west of M-26
identified for assessment were not included in the Torch Lake Superfund Site OU1, nor were remedies put in place to
mitigate environmental conditions on the properties. The only properties included in the SI that underwent previous
remedial activities by the EPA are the capped portions of the QMCM. GU2, for which EPA selected a no-action
alternative, includes groundwater, surface water, submerged tailings (stamp sands}, and sediment that were also
investigated.

Historically, numerous environmental investigations and response activities have been completed within the QMCM by
state and federal agencies as well as private parties. The investigations were conducted on and along the shoreline of
Torch Lake with various purposes, cften specific to a particular property or investigative focus. Although often
referenced in individual reports, a comprehensive approach consolidating the findings of these investigations had not
been completed fo date.

The data and information derived from these investigations were assimilated and compiled by the MDEQ and
summanzed by MSG in a document enfitled Historical Data Review and Compilation Technical Memorandum
Abandoned Mining Wastes — Torch Lake non-Superfund Site — Quincy Mining Company Mason Operations Area dated
February 2017 and discussed further in Section 3. The findings of these investigations and the conclusions derived
from the performance of each assessment were selected to assist in the identification of historic areas of contamination
or data gaps requinng further assessment.
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Response actions completed in the QMCM include the aforementioned capping activities completed by the EPA. “The
stabilization and covering of contaminated mine tailings and slag material in areas of Torch Lake or surrounding water
bodies also reportedly included the recording of institutional controls, the natural recovery of area water bodies, and
long-term monitoring of area water bodies and groundwater (EPA, 2008)." The capped areas of the QMCM were
delisted from the Torch Lake Superfund Site 2012. The MDEQ has taken responsibility for operation and maintenance
activities in those areas where remedial actions have been implemented and subsequently delisted. The uncapped
portion of QMCM west of Highway M-26, however, has not been improved since the mining era and features
widespread disposition of tailings and stamp sand within and proximal to the stamp mill ruins and widespread debris.

In addition to the remedial activities implemented as part of the Torch Lake Superfund Site, the EPA Emergency
Response Branch (ERB) also conducted a removal action to mitigate potential public health risks related to exposed
stamp sands that contained elevated arsenic concentrations and drums that contained residual waste. At the request of
the MDEQ, EPA's ERB mobilized to the site on 17 November 2008 and removed approximately 30 tons of arsenic
contaminated soil and 10 drums containing residual waste. The contaminated soils removal area was backfilled with
clean fill.

Investigations in the QMCM have identified elevated levels of volatile organic compounds (VOCs}, semi-volatile organic
compounds {SYQOCs), being predominantly polynuclear aromatics (PNAs), PCBs, metals, and asbestos. Concerns at
Torch Lake and the surrounding areas, identified by the MDEQ and others, include known or suspected impacts to
groundwater, surface water, sediments, and upland media that were not addressed under the Superfund program.
Further, the findings of the MDEQ SI and other investigations confirm that significant quantities of waste are present at
terrestral and offshore locations in and around Torch Lake. In addition, prior investigations have identified RPM, asbestos
containing building materials (ACBM), and abandoned containers within the QMCM.

In 2017, the MDEQ RRD evaluated the results of several key studies conducted at the QMCM between 2006 and 2017,
including RRD's SI activities in 2016 and 2017. Completion of these activities identified potential threats to human and
ecological receptors, including but not limited to: human health risks in the event of direct contact with metals contaminated
surface soils, numerous abandoned containers, RPM including one location where lead exceeded Resource Conservation
and Recovery Act (RCRA} hazardous waste cnteria, and ubiquitous ACBM. Consequently, the MDEQ sought EPA ERB
assistance with addressing the threats related to abandoned containers, RPM, and ACBM in a November 9, 2017 Quincy
Mining Company — Mason, Asbestos, Residual Process Materials and Abandoned Containers Request for Assistance.

22  SITE LOCATION AND DESCRIPTION

The QMCM consists of approximately 300 acres of land extending approximately two miles along the shoreline of Torch
Lake and incorporates seven different parcels with multiple property owners. The Sl was organized by the three major
historical industnal operations in the QMCM.

The GMCM investigative area and the respective former industnal sites are summanzed as follows:
= Quincy Stamp Mills;
= (Quincy Reclamation Plant; and,

= Quincy Stamp Sands.

The industrial areas defined above are depicted on Figure 1-2, Quincy Mining Company Mason Operations Area— Area
Features Map. The following subsections provide additional detail related to the study areas identified above.
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221 Quincy Stamp Mills

The Quincy Stamp Mills is the northern-most portion of the QMCM, located along the shoreline of Torch Lake in Mason,
approximately six miles north of Hancock. The Quincy Stamp Mills include the stamp mills and associated buildings and
lands adjacent to the former industrial facility that were negatively impacted by the former industnal operations. The area
east of M-26 was capped as part of the EPA's Torch Lake Superfund remedial action. The Quincy Stamp Mills was
compnsed of the following pnmary facilities that supported the processing of copper ore from QMC mineshafts north of
Hancock:

Quincy Stamp Mill No. 1;
Quincy Boiler House No. 1;
Quincy Stamp Mill No. 2;
Quincy Boiler House No. 2;
Quincy Pump House No. 2; and,
Quincy Turbine {Power) House.

The general |ocations of these former structures are depicted on Figure 2-1, Location and Features Map (Quincy Stamp
Mills).

As documented by MTU, Quincy Stamp Mill No. 1 was constructed between 1888 and 1890 by the QMC. The company's
first milling facility was originally located on the north shore of the Portage Lake in Hancock, Michigan; however, the
company was forced to relocate to Mascn with the passage of the federal River and Harbor Act of 1886. Stamp Mill No.
1 processed amygdaloid ore from the QMC's mines located at the top of Quincy Hill. The construction of the Quincy &
Torch Lake Railroad was also underway at this fime and would be used to transport ore matenal from the mineshafts in
Hancock to the new Mason processing location. Quincy Stamp Mill No. 1 was supported by an in-house boiler that was
constructed at the same time as the mitl. Quincy Boiter House No. 1 and additional pump engines located in Quincy Stamp
Mill No. 1 generated steam using two streams running through the operation as a water supply. A third steam stamp would
be added to the mill in 1892. A mineral house addition was added in 1904 to house processed matenal prior to transporting
it to the smelter in Ripley. A building extension was added in 1918, with two additional steam stamps added to Stamp Mill
No. 1in 1920.

Between 1898 and 1900, the QMC constructed Quincy Stamp Mill No. 2, focated approximately 600 feet north of Stamp
Mill No. 1. Quincy Stamp Mill No. 2 contained three steam stamps, along with its own boiler and pump houses. Quincy
Boiler House No. 2 supplied steam to power the heads of stamps located in Quincy Stamp Mill No. 2, while Quincy Pump
House No. 2 was built to supply water to Quincy Stamp Mill No. 2, but was also used for fire suppression. Water was
supplied to Quincy Pump House No. 2 through an adit to Torch Lake. Quincy Stamp Mill No. 2 and its associated boiler
and pump houses ceased operation in 1921. Quincy Stamp Mill No. 2 was never recpened presumably because of a
weak market due to copper stockpiled dunng World War . It is reported that following its closure, Quincy Stamp Mill No.
2 was serviced with limited utilities for heat and electricity for the next two decades; however, the building was dismantled
by the late 1940s.

Around the time the stamp mills were built, ancillary siructures used to facilitate the processing operations were also
constructed within the Quincy Stamp Mills area. These structures included Dock No. 1 that was buili in 1888 along the
shoreline of Torch Lake. This dock was expanded in 1831 and again in 1901, although it is unknown when the structure
was removed. Dock No. 2 was built in 1898 to service Quincy Stamp Mill No. 2. The second dock was built on pilings and
conveyed coal direclly to Quincy Boller House No. 2. This dock was dismantled prior to 1953. A 4,000-ton capacity coal
shed was builtin 1901, along with three steel coal-unloading towers. Conveying machinery was added in 1917 to transport
coal from the coal dock to Quincy Boiler Houses No. 1 and No. 2. The towers were scrapped for steel in 1948 and it is
unknown when the coal shed ceased operaticn.
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In an effort to reduce its dependence on the Houghton County Electric Company, QMC built the two-story Turbine {Power)
House, which housed a 2,000 kilowatt mixed-pressure steam turbine and generator in 1921. The turbine provided most
of the electricity needed in Quincy Stamp Mill No. 1 and reduced coal consumption by using the exhaust steam from the
mill's stamps in order to operate. With the closing of Quincy Stamp Mill No. 1 in the 1940s, the turbine building was also
closed.

Fiotation using the chemical xanthate was included in the processing operation at Quincy Stamp Mill No. 1 by 1930
However, from 1932 to 1937, during the height of the Great Depression, QMC operations, including processing at Quincy
Stamp Mill No. 1 shut down. Operations in QMC’s mines and mitling facilities resumed in 1937, however, by 1945, Quincy
Stamp Mill No. 1 was closed permanently. It has been reported that a machine shop located adjacent to Quincy Stamp
Mill No. 1 was in use into the 1950s. In the early 1960s, a fire destroyed much of the mill building.

The areas of interest within the Quincy Stamp Mills footprint are generally bound to the east by Torch Lake and to the
west by a present day multi-use trail. Properties within the Quincy Stamp Mills are both municipally and privately owned.

The Quincy Stamp Mills is generally characterized as being a former indusinal area. The industrial footprint of the stamp
mill complex, including the locations of former buildings is depicted on Figure 2-1, Location and Feafures Map (Quincy
Stamp Mills). Refer to Appendix A, MTU Hisforical Summary. for the summanzed histoncal account prepared by MTU,
pertaining to the Quincy Stamp Mills Area, and specifically Stamp Mill No 1 and No. 2 and associated buildings.

222 Quincy Reclamation Plant

The Quincy Reclamation Plant is located on the east side of Highway M-26, southwest of the Quincy Stamp Mills.
Improvemenits to milling technology allowed for the reprocessing of stamp sand waste product to reclaim additional copper
that was in the stamp sand. The area was capped as part of the EPA’s Torch Lake Superfund remedial action. As the
operational focus shifted towards reclamation, QMC adopted the technology to process stamp sands using a floatation
treatment around 1929; however, due to the shut down during the Great Depression, it would take the company until 1942
to determine a sirategy to begin the construction on a reclamation plant. With an advance from the federal Metals Reserve
Company (MRC) and initial oversight by C&H, QMC began construction on the reclamation plant complex in 1942. By
late 1943, the plant was fully functional, processing tailings retrieved from dredging portions of Torch Lake.

The Quincy Reclamation Plant was constructed to the south of the Quincy Stamp Mills and was comprised of the following
primary facilities:

= Quincy Regrinding Plant;
= Quincy Shore Plant; and,
=  Quincy Dredge No. 2.

The locations of these former structures are depicted on Figure 2-2, Location and Features Map (Quincy Reclamation
Plant).

As part of the reclamation plant complex, the Quincy Regrinding Plant, which had onginally been owned by C&H, was
dismantled, transported, and re-erected at the QMC location in Mason. In 1945, a 41-ft building addition was constructed
on the south side cf the Quincy Regrinding Plant. It has also been reported that the Quincy Shore Plant and conveyor
systemn that was in place had also come from C&H's Lake Linden facility.

Machinery in the Quincy Shore Plant was used to dewater dredged tailings prior to regrinding. The building contained
classifying equipment and conveyors used to move matenial to the Quincy Regrinding Plant. Coarse material was
fransported to the “surge bin,” which fed the ball mills of the Quincy Regnnding Plant, whereas fine material, or “slimes”
was fed directly to the flotation process. Coarse sand was ground into a fine powder using steel balls inside conical drums

10
THE MANNIK & SMITH GROUP, INC. 174772019
MDEQO0076.51 Report.docx



to pulvenze the matenal. Stamp sands would move through a senes of concentrating machines and again be classified
in order 1o separate copper-poor material from copper-rich material. The copper-rich material was to be treated by the
flotation process. During this process, water and pine oil were agitated to create a froth. A chemical reaction occurred
when xanthate was added that would cause copper particles to adhere to the froth. The copper-bearing froth was skimmed
from the top, dewatered, and transported to the smelter. The post-reclamation tailings, which still contained copper, were
deposited back into Torch Lake via launders at the foot of the Regninding Plant forming the Quincy Stamp Sands.

The Quincy Reclamation Plant was powered by electricity that was purchased from C&H. Electricity that ran from C&H's
power plant in Lake Linden entered the reclamation plant through a substation located at the northwest comer of the
building. Qil-filled transformers were also located at the northwest comer. In addition, three smaller transformers were
associated with the Quincy Shore Plant; however, it is uncertain whether they contained oil.

Quincy Dredge No. 1 was builtin 1943 and was inifially used to recover in-lake deposits located to the south of Stamp Mill
No. 1. It sank in Torch Lake in January 1956 in 55 feet of water, but was replaced by a second dredge that was purchased
from C&H. By the mid-1850s, the dredge was used to recover matenal from the sand bank near Quincy Stamp Mill No.
2. Qilfilled transformers along with a circuit breaker were known fo be located on the first dredge when it sank. The second
dredge ceased operations in 1967, but remains along the shoreline in Mason. The Quincy Reclamation Plant ceased
operations in June 1967 and stood idle for a few years before it was dismantled.

The areas of interest are generally bound to the west by Highway M-26 and to the east by Torch Lake. The study area is
generally characterized by residential properties in the west with the focus of the Sl being placed on the former
industrialized areas east of the multi-use trail. Properties within the vicinity of the Quincy Reclamation Plant are generally
privately owned.

The Quincy Reclamation Plant is generally characterized as being a former industrial area. The industrial footprint of the
reclamation compiex, including the |ocations of former buildings, is depicted on Figure 2-2, Location and Features Map
(Quincy Reclamation Plant). Refer to Appendix A, MTU Historical Summary, for MTU's histoncal account of the Quincy
Reclamation Plant.

223 Quincy Stamp Sands

The Quincy Stamp Sands are located south of the Quincy Reclamation Plant and east of Highway M-26 along the
shoreline and within Torch Lake. The area is generally accessible to pedestrian traffic. The area was capped as part of
the EPA’'s Torch Lake Superfund remedial action. Further, the capped stamp sands are wastes asscciated with the
industrial operations in the QMCM. Since salvage and dispesal operations during the decommissicning of the industrial
facilities are nct well documented there was also reason to investigate, as part of this Project, the potential for contaminant
sources to be deposited with the stamp sands.

The Quincy Stamp Sands area is bound to the west by Highway M-26 (near the onginal shoreline of Torch Lake) and to
the east by Torch Lake. The Quincy Stamp Sands is both municipally and privately owned and is generally characterized
as waste deposits. The location of the Quincy Stamp Sands is depicted on Figure 2-3, Location and Features Map {Quincy
Stamp Sands). Appendix A, MTU Historical Summary, contains MTU's historical account of the Quincy Stamp Sands.

224 Torch Lake

The study area described in the preceding subsections is located along the shoreline of Torch Lake. Each of these former
industrial operations relied on the waters of Torch Lake for shipping, process water, and waste discharge. In addition, the
communities established around these industnal facilities also used the lake for similar purposes, histoncally discharging sewage
and other wastes into the lake.
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Histoncally, containers, drums, and building materials have been identified in Torch Lake. Some of these items were
charactenzed and recovered as part of previous removal actions; however, many areas of similar waste deposits remain
submerged or partially submerged along the shoreline of the lake. In addition, the abandoned or vacant state of the
properties in several locations make Torch Lake susceptible to the erosion or discharge of contaminated environmental
media emanating from properties along the shoreline.

Numerous investigations have been completed in Torch Lake in order to evaluate sediment and water quality within the
lake. PCBs have been detected in sediment and surface water in the [ake and have resulted in the placement of the
following BUls:

= Resfrictions on fish and wildlife consumption - When contaminant levels in fish or wildiife populations
exceed cumrent standards, objectives or guidelines, or public health advisones are in effect for human
consumption of fish and wildlife.

= Degradation of benthos - When the benthic macroinvertebrate community structure significantly diverges
from un-impacted control sites of comparable physical and chemical characteristics. In addition, this use will
be considered impaired when toxicity {(as defined by relevant, field-validated bioassays with appropriate
quality assurance/quality controls) of sediment associated contaminants at a site is significantly higher than
controls.

Despite the effectiveness of these prior investigations in identifying sediment contamination, the investigations were
not focused on identifying and characterizing the sources of contamination. As such, the goals of the Sl were to assess
the presence of these abandoned containers and wastes on the bottom of the lake in the QMCM and to more fully
characterize the nature and extent of these likely contaminant sources. The evaluation of potential PCB sources and
areas of PCB contamination in and around Torch Lake were an integral component of the Si that will support the long-
term protection and rehabilitation of the lake.
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3. FIELD PROCEDURES AND SAMPLE COLLECTION

The field procedures and sample colfection activities that were implemented in the QMCM were used to evaluate the
presence of contaminated environmental media in the industrial areas described in Section 2. This Section describes
the phased approach for reviewing and assessing each area and the subsequent field sampling and laboratory analysis
that followed.

31 PLANNING AND COORDINATION

The assessment and investigation of the QMCM included several research oriented steps that served as the foundation
for the Sampling and Analysis Plan for the Abandoned Mining Wastes Torch Lake Non-Superfund Site, Quincy Mining
Company Mascn Operations Area, Houghton County, Michigan (SAP) prepared by MSG in May 2017. The following
subsections describe the research, mapping, and testing procedures that were utilized during SAP development to
ensure that the investigative activities were not redundant and focused on the goals and objectives established by the
MDEQ.

311 Historical Research and Data Compilation

The implementation of the investigative porticn of the Sl was closely linked to the collaborative efforts of the Project
team, described in Section 1. The histoncal archive research and mapping completed by MTU was crifical to the
development of the SAP since the findings specifically ideniified the location of facilities and operational areas that
were historically utilized by the QMC. The following provides a summary of the activities completed by MTU and the
associated research and documentation that was used to support SAP development:

= |dentification of potential sources of contaminants of concem {COCs), including PCBs, through the evaluation
of waste streams from industrial buildings and processes including, but not limited to, chemicals used in
reclamation processes; chemicals produced as byproducts of copper processing; process sludges; process
slag; and leaching reagents.

= |nvestigation of archives related to building function, production processes, chemical processes, and waste
streams by building location.

= Production of building narratives for buildings within the QMCM that include details related to operational
periods, production activities, operational processes, building use, and information on chemicals, metals, and
wastes used in or generated at the facility.

= Completion of mapping activities based on collected archival data and field inspections noting the location of
foundations and building remnants.

The findings of the archival research including the elements summarized above were compiled by Carol A. MaclLennan,
Principal Investigator and Daniel Schneider, Research Assistant, of the Industrial Heritage Program in the MTU Social
Sciences Department. The MTU Research Institute (MTRI) supported these efforts by geospatially referencing data
sources for visualization in a Geographic Information System (GIS}).

A summary of the historical findings reported by MTU is presented on Table 3-1, Summary of Historical Operations. A
detailed summary report and supplemental information including building narratives, maps, and documentation is
included in Appendix A, MTU Historical Summary.
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3.1.2

Data Compilation Technical Memorandum

As outlined in Section 2, the comprehensive nature of the Sl entailed not only a historical operational perspective, but
also required that the results of previous investigative activities be incorporated. The evaluation and interpretation of
analytical results and findings from previous key investigations was completed to create a baseline understanding of
cenditions in the QMCM and Torch Lake. The incorporation of these findings into the sampling program not only
minimized redundancies in data collection, but also created a more comprehensive approach for assessing potential
environmental impacts.

The following is a summary of the key documents summarized in the Historical Data Review and Compifation Technical
Memorandum Abandoned Mining Wastes — Torch Lake non-Superfund Site — Quincy Mining Company Mason
Operations Area dated February 2017

Archaeological Survey Report of The Quincy Mining Company, Torch Lake Smelter & Reclamation Plant, At
Mason Sands, Torch Lake EPA Superfund Sife — May 2001. Prepared by Julia A. Blair & Michigan
Technological University Department of Social Sciences Archaeology Laboratory for U.S Department of
Agriculture Natural Resources Conservation Service.

Final Report, PCB Study Using Semipermeable Membrane Devices in Torch Lake, Houghton County — March
2006. Prepared by the Great Lakes Environmental Center.

Summary Report for the Torch Lake Area Assessment, Torch Lake NPL Site and Surrounding Areas,
Keweenaw Peninsula, Michigan — December 2007. Prepared by Weston Solutions of Michigan, Inc.

PCB Concentrations in Walleye Collected from Torch Lake (Houghton Courty) and Lake Superior - June
2008. Prepared by the MDEQ Water Bureau.

United States Environmental Protection Agency, Region V, Pollution Report, Mason Sand Removal —
December 12, 2008. Prepared by EPA Emergency Response Branch {ERB).

Aroclor Sediment Investigation, Torch Lake Area of Concern, Houghton County, Michigan — June 2009.
Prepared by the EPA Great Lakes National Program Office (GLNPQ).

Quincy Mining Facilities on Torch Lake, Narratives and Supporting Documents, Part 1, Phase 3: Building
Narratives, Maps, and Documentation Torch Lake Industrial Waterfront, From Mason/Quincy Property fo
Torch Lake South End (Quincy historic properties, Task 3: Historical Archive Research & Mapping — February
2013. Prepared by Michigan Technological University.

Quincy Mining Facilities on Torch Lake, Maps and Blueprints, Part 2, Phase 3 Building Narratives, Maps, and
Documentation Torch Lake Industrial Waterfront, From Mason/Quincy Property to Torch Lake South End
(Quincy historic properties}, Task 3. Historical Archive Research & Mapping — February 2015. Prepared by
Michigan Technological University.

Site Inspection Report for Quincy Mason Operations, M-26, Along the Torch Lake Shorefine, Osceola
Township, Michigan 49913, U.S. EPA 1D NO.-MK000510939-April 2, 2015. Prepared by the MDEQ-RRD,
Superfund Section, Pre-remedial Group.

Staff Report, Status of Fish Contaminant Levels in the Torch Lake Area of Concern 2013. January 2016.
Prepared by the MDEQ Water Resources Division.
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= Remotely Operated Vehicte (ROV} Videos for Torch Lake within the QMCM - July 2016. Prepared by the
MDEQ RRD GSU.

®  Prefiminary Reconnaissance Observations for QMCM — 24 October 2016. Prepared by MSG.

»  Baseline Environmental Assessment Conducted Pursuant to Section 20126(1} (¢} 1994 PA451, Part 201, as
amended and the rules promulgated thereunder for Mason Sands, Houghton County, Michigan — January
2017. Prepared by U.P. Engineers and Archifects, Inc. (UPEA).

In support of developing a comprehensive approach for evaluating risks, the analytical results from the investigations
summarized above were compiled and compared to the same regulatory critena. Consistent with this approach, the
same regulatory criteria were used to evaluate the analytical results collected during the SI. The regulatory criteria
utilized for evaluating analytical results from surface soil, subsurface soil, groundwater, sediment, surface water,
building materials, and waste deposits are discussed in detail in Section 4.

The analytical results from these key investigations were used to characterize the QMCM and contributed to the
honzontal and vertical placement of the proposed sampling locations presented in the SAP. Consequently, the review
and evaluation of the summarized reports resulted in the preparation of a SAP that built upon existing analytical results
and focused on potential risks posed to human health and ecological receptors. In addition, the Sl was also guided by
the documented observations of drum and/or other debris locaticns in the lake as well as consideration related to
histonc operations and potential PCB presence.

313 Offshore Mapping and Procedural Testing

Analytical results from surface water and sediment samples indicated that contaminants emanating from documented
contamination on land may be impacting the nearshore aquatic environment of Torch Lake. In addition, histoncal
investigations in the lake have documented the presence of submerged drums, containers, and waste deposits on the
bottom of Torch Lake. The visual confirmation of the underwater targets was a key component to the Project,
distinguishing it from previous investigaticns by eliminating the concept of “blind” sampling and focusing sample
iocations on specific waste deposits.

Evaluation of these underwater features as part of the S required the use of advanced technological methods to identify
specific targets for sample collection. Completion of these tasks again relied upon the collaborative efforts of the Project
team to conduct underwater mapping and video surveillance of the lake bottom.

In 2016 the MDEQ GSU conducted a side scan sonar survey of the lake bottom in the QMCM using a tow fish and
interpreted the results, identifying areas where targets were most likely to be present. The intent of the assessment
was to collect qualitative data that could be used to develop a plan for mere traditional investigation, sampling, and
assessment of potential offshore contaminant sources. The side scan sonar images generated by the MDEQ GSU are
included in Appendix B, Side Scan Sonar Imagery.

The next step of the investigation included visual confirmation of the fargets that were identified through the
interpretation of the side-scan sonar imagery. The MDEQ GSU deployed their ROV at select locations to investigate
and provide visual evidence of potential drum locations and similar anomalous underwater features. Underwater
images and videos obtained from the ROV are incdluded in Appendix C, Underwater Videos.

314 Sampling and Analysis Plan Development
The development of the SAP for the QMCM was focused on ensuring that it considered refevant historic operational
and investigative findings. Identification of buildings and facility operations provided an understanding of potential
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chemicals and waste streams that may have been used or disposed of on a given property. For example, PCBs are
often regarded as an oil or fluid used in electrical generating facilities, but PCBs were also used for their fire retardant
properties in electrical cables.

With an understanding of the historical operations, the findings of previous terrestrial and offshore analytical data were
evaluated. Data was assessed with regard to the histonical operations, but also fo evaluate whether concentrations of
specific COCs were present. If identified, the horizontal and vertical distribution was then evaluated. The evaluation
considered whether additional data was needed to further delineate the extent of contamination or evaluate whether a
potential source of contamination was contributing to the detection of contaminants. Similarly, the lack of analytical
data in the study area was also considered to defermine if data gaps were present.

The risks posed fo human health and environmental media resulting from historical mining era industnal operations:

Present potential exposure nsk to human and ecological receptors;

Limit the recovery of the Torch Lake ecosystem;

Create uncertainty over safe and beneficial reuse of the land; and,

Prevent delisting of Torch Lake as an AOC under the Great Lakes Water Quality Agreement due fo BUls
related to restrictions on fish and wildlife consumption because of the on-going presence of PCBs in fish and
degradation of benthos because of metals contaminated sediments.

As such, the investigation was largely driven by documented observations of drum andfor other debris locations in the
lake as well as consideration related to historic operations and potential PCB concentrations in terrestrial portions of
the QMCM. The prevailing COCs in the QMCM generally include organic and inorganic contaminants in surface and
subsurface soils, groundwater, sediment, surface water, waste, and RPM. In addition, observed waste deposits and
building matenals were suspected to contain asbestos in addition to organic and inorganic contaminants. As a resulf, the
SAP identified key analytes in environmental media for assessment during the SI Although PCBs were prescribed for
analysis in all environmental media, the selection of remaining analytes were subject to field observations and the
judgment of the field teams collecting the samples. The following provides a summary of the target analytes defined in
the SAP with respect to the investigated environmental media:

Surface Soils/Waste Deposits {0 to & inches below ground surface [bgs]}

= Inorganic COCs {Metals and Available Cyanide} by methods 8010/200.7, 6020/200.8, 7471/245.5 and ASTM
D7284;

VOCs by 8260;

PCBs by 8081/8082;

PNAs by 8270; and,

Asbestos by Polarizing Light Microscopy {PLM) — California Air Resource Board {CARB) 435 — 1,600 point
count — analytical sensitivity 0.1 percent {%).

Substirface Soils (> 6 inches bgs)

= inorganic COCs (Metals and Available Cyanide} by methods 8010/200.7, 6020/200.8, 7471/245.5 and ASTM
D7284,

= VOCs by 8260;

= PCBs by 8081/8082; and

= PNAs by 8270
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Groundwater

= lnorganic COCs (Metals) by methods 6010/200.7, 6020/200.8, and 7471/245.5;
= VOCs by 8260;
» PCBs by 8081/8082; and
= PNAs by 8270
Sediment

= Inorganic COCs (Metals) by methods 6010/200.7, 6020/200.8, and 7471/245; and,
=  PCBs by 8081/8082

Surface Water
» Inorganic COCs (Metals) by methods 6010/200.7, 6020/200.8, 7471/245.5; and,
= PCBs by 8081/8082
=  PNAs by 8270

Drums, Containers, Building Materials, Bufk Asbesfos, Wasfe Deposits and Residual Process Materials — Not
Associated with Sediment/Deposifional Wastes

» Inorganic COCs (Metals) by methods 6010/200.7, 6020/200.8, 7471/245 5;

= PCBs by 8081/8082,

= Bulk Asbestos by PLM Method 600/R-93/116; and,

= Waste Characteristics by various methods

inorganic COCs were selected for analysis based on an assessment of historical exceedances of applicable regulatory
ciiteria. Eleven inorganic COCs and cyanide were initially selected for analyses. The following provides a iist of the
selected inorganic analytes evaluated during the Si:

Arsenic
Barium
Cadmium
Chromium
Copper
Cyanide
Lead
Mercury
Selenium
Silver
Zinc

The species of chromium, trivalent versus hexavalent, was assessed and determined for environmental media during
previous investigations in the area. The Public Health Assessment for Evaluation of Inhafafion of Airborne Stamp sands
in the Torch Lake Superfund Site and Surrounding Area (Michigan Department of Community Health (MDCH), 2014
noted that “one would not expect the hexavalent chromium form to occur in stamp sands because the trivalent
chromium is typically the predominant form of chromium in the environment.” Therefore, samples analyzed during the
Slwere not further assessed for hexavalent chromium and regulatory criteria for trivalent chromium were utiized in the
subsequent evaluation of data {both historical and current) derived from the QMCM.
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3.2  FIELD PROCEDURES AND SAMPLE COLLECTION

Similar to SAF development, the implementation of field activities in the QMCM were conducted in several terrestrial
and offshore phases to ensure that sufficient data was available to adequately characterize the potential human health
and environmental risks present in each study area. Field sampling activities were generally completed during four
2017 mobilizations.

The following subsections summarize the procedures and methodologies used during the SI.
321 Potential Physical and Health Hazard Inventory

The evaluation of the QMCM included a physical inspection of the properties within the study area. Field inspections
were conducted on properties where written access was granted to the MDEQ. In the cases where access was not
requested based on historic operational and investigative findings, property conditions were evaluated from a
neighboring property or public nght of way where access was permitted. The inspections included the locating and
inventory of historical structures and artifacts associated with the former mining era operations within the QMCM. The
study area was also inspected for potential physical and health hazards. Such hazards may include potentially
abandoned drums and containers, suspect asbestos containing materials (SACM), stained or oily soils, and similar
observed environmental conditions. Potential physical hazards, including waste deposits, metal debris, and similar
conditions were also recorded in areas accessed.

The effort included the development of two field inspection check lists that incorporated photographic documentation
and wntten descriptions of identified features. Reconnaissance activities were completed at all of the properties in the
QMCM. A Reconnaissance Log was used to document the general characteristics of the property including the
inventory and documentation of mining era features for each property. The form was also used to document potential
physical and health hazards identified on the property that warranted further inspection or sampling to adequately
characterize potential risks. Completed Reconnaissance Logs are included in Appendix D, Site Inspections —
Reconnaissance Logs.

The findings of the reconnaissance activities were used to facilitate the next phase of inspection. Targeted inspections
included revisiting documented hazards and collecting samples to better characterize the perceived risks documented
during reconnaissance. The following provides a summary of the vanous media that were sampled during the targeted
inspection activities:

= Documented abandoned containers were not opened and sampled due to health and safety considerations;
however, exposed contents or surface soils adjacent to the containers were sampled.

= Documented SACM was sampled by a State of Michigan licensed asbestos inspector. Sampled media
included asphaltic roofing matenial, fibrous materials, paper-like materials, Transite, and caulking material.

= Documented abandoned container contents and RPM were sampled.

Based on these findings all SACM was analyzed for asbestos and abandoned container contents and RPM samples
were analyzed for the following target analytes:

PCBs;

VOCs;

PNAs;

Inorganic COCs;
Pesticides;
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= Herbicides; and,
=  Waste characterization parameters.

Grab scil samples were collected from sampling locations. The following provides a summary of the sampling
procedures used during the Sl.

= Rocks and organic matter (including grasses, shallow vegetation roots, and leaves} were removed from the
surface of each location before a sample was collected.

= Hand toofs and direct-push boring techniques were used 1o collect samples from each sampling focation.

= Soil samples were transferred directly into laboratory-provided sample jars. Sample jars were then labeled
and placed in a cooler on ice for transportation to the analytical laboratory under chain of custody.

=  SACM, waste material, and residual process material sampling uiilized the following nomenclature:

— ASEBBLK - Generally described as a SACM sample;

— DM - Described as a hand-tool collected waste material or soil sample collected in proximity to an
abandoned container; and,

- RPM - Described as a hand-tool collected residual process material sample.

Samples were collected from throughout the QMCM. A total of 87 bulk asbestos samples were collected from the
QMCM. Two waste material samples from drums (DM designation) were collected. Seven residual process material
samples {RPM designation) were also collected. Each of the sampled perceived hazards listed above was located
with a GPS unit with sub-meter accuracy and photographed. Sample identification, time of collection, and a description
of the sampled material were decumented on a Targeted Inspection Form. Completed Targeted Inspection Forms are
included in Appendix E, Site Inspections — Targeted Inspections. A summary of the samples collected during the
targeted inspection, including their descriptions, requested analyses, and other relevant information is included on
Table 3-2, Sampling and Analysis Summary.

Findings are provided in Section 5.
322 Geophysical Investigation

During the reconnaissance activities, two historical dump areas were identified east of M-26 near Torch Lake across
from the Quincy Stamp Mills. Since surface observations included drum carcasses along with other domestic and
industrial-appearing debris, MDEQ-GSU conducted an electromagnetic geophysical survey in April 2017 to evaluate
the potential presence of buried drums. Anomalies were identified but were determined to be associated with metallic
debris on the ground surface. There did not appear to be any areas of buried metal outside of the surface debris.
Copies of the geophysical survey maps are contained in Appendix F, Geophysical Survey Maps.

323 Surface Soil Sampling
Proposed surface sail sampling locations were predetermined in the SAP based on the evaluations and assessments

presented in Section 3.1. Based on these findings and field observations surface scil samples were analyzed for
inorganic COCs with a select subset also analyzed for the following target analytes:

= Cyanide;
= VOCs;
8 PNAs;
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= PCBs; and,
s Asgbestos.

Grab soil samples were collected from proposed surface soil {0-6 in.} sampling locations. In sampling areas where
waste deposits or histerical surface soils were capped or covered in accordance with the EPA ROD for OU2 in the
Quincy Stamp Mills, Quincy Reclamation Plant, and Mason Stamp Sands, surface soil samples were collected from
directly beneath the cover media. The following provides a summary of the sampling procedures used during the SI.

= Rocks and organic matter (including grasses, shallow vegetation roots, and leaves} were removed from the
surface of each location before a surface soil sample was coltected.

= Hand tools and direct-push boring techniques were used to collect soil samples from each sampling tocaticn.
Grab surface soil samples were collected from the 0 to 6-inch interval of the extracted soil core.

= Soil samples were transferred directly into laboratory-provided sample jars. Sample jars were then labeled
and placed in a cooler on ice for transportation to the analytical laboratory under chain of custody.

= Surface soil sampling utilized the following nomenclature:

— 55— Generally described as a hand-tool collected surface soil sample; and,
— 5B - Generally described as a direct-push boring coliected surface soil sample.

Surface soil samples were collected from throughout the QMCM. A total of 86 surface soil samples (SS or SB
designation), including quality assurance (QA)/quality control {QC) samples, were collected from the QMCM. Each of
the sample locations were located with a GPS unit with sub-meter accuracy and a description of the sampled material
was documented cn a field log. A photographic log documenting sample collection activities, is included in Appendix
G, Photographic Log. Completed boring logs are included in Appendix H, Boring Logs. A summary of the samples
collected, including their descriptions, requested analyses, and other relevant information is included in Table 3-2,
Sampling and Analysis Summary.

Sampling tocations, analytical results, and findings are included in Section 5 of this SI Report.
324 Subsurface Soil Sampling

Proposed subsurface soil sampling locations were predetermined in the SAP based on the evaluations and
assessments presented in Section 3.1. Based on these findings and field observations subsurface soil samples were
analyzed for combinations of the following target analytes:

Inorganic COCs;
VOCs;

PCBs; and
PNAs.

The MDEQ's GSU utilized a track-mounted direct-push drill ig to retrieve continuous soil cores from the subsurface.
Borings were advanced into the groundwater table. Subsurface soil samples collected for laboratory analysis were
selected based on field screening results and visual or olfactory indication that contamination may be present. The soil
borings were logged and screened with a photoionization detector (PID). Subsurface soil samples were collected from
the vadose zone and select borings were chosen for the collection of groundwater samples based on field observations.
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A stainless steel slotted screen was advanced into the boring and groundwater samples were collected using
disposable plastic tubing and a peristaltic pump. The following provides a summary of the sampling procedures used
during the SI:

=  Propesed investigative locations were cleared of potential underground utility lines or other anomalies prior to
mobilization. MSG staked the investigative locations, Michigan's one-call system was notified of the
scheduled work in accordance with Public Act 174, Miss Dig Underground Facility Damage Prevention and
Safety Act, a joint utility meeting was conducted, and utility lines within were marked by the respective utility
companies. Additionally, GSU perfermed ground penetrating radar activities at the Quincy Stamp Mills dump
area to identify any additional underground anomalies pricr to the commencement of fieldwork.

= The lithology for each boring was classified by the field geologist in accordance with the Unified Soil
Classification System {USCS) and recorded on the field log.

= Borings were advanced using a 5-foot long, 1.5-nch diameter Macro-Core sampler to collect continuous soil
samples at all borings using a motor-driven hydraulic hammer to the desired depth.

®  Soil samples were transferred directly into laboratory-provided sample jars. Sample jars were then labeled
and placed in a cooler on ice for transpertation to the analytical laboratory under chain of custody.

= Subsurface soil samples were named with an SB descriptor in the sample name.

Subsurface scil samples were collected from throughout the QMCM. A total of 59 subsurface soll samples {SB
designation), including QA/QC samples, were collected from the QMCM. Each of the sample locations were located
with a GPS unit with sub-meter accuracy and a description of the sampled material was documented on a field log. A
photographic log, documenting sampte collection activities, is included in Appendix G, Photographic Log. Completed
boring logs are included in Appendix H Boring Logs. A summary of the samples collected during the investigation,
including their descriptions, requested analyses, and other relevant information is included on Table 3-2. Sampling and
Analysis Summary.

Sampling locations, analytical results, and findings are included in Section 5 of this S| Report.
325 Groundwater Sampling

Certain soll boring locations were selected to inctude the installation of a temporary groundwater sampling point.
Groundwater samples were collected utilizing a Screen-Point-16 stainless steel screen reusable sampling rod. Based
on the historical findings, or lack thereof, groundwater samples were analyzed for combinafions of the following target
analytes:

PCBs;

VOCs;

PNAs; and,
Inorganic COCs.

The following provides a summary of the sampling procedures used during the S

= The downhole sampling tools were advanced into the water-bearing zone in the boring and the outer rod was
withdrawn to expose the internal stainless steel screen.

= Alow-flow peristaltic pump with disposable Teflon tubing was used to collect a grab groundwater sample from
the screened sample interval.
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= Field parameters for dissolved oxygen {DO), pH, oxidation reduction potential (ORP), conductivity,
temperature, and turbidity were measured with a water-guality monitoring instrument equipped with a flow-
through cell at the time of groundwater sample collection.

= (Groundwater samples were pumped directly into laboratory-provided sample jars. Sample jars were then
labeled and placed in a cooler on ice for transportation to the analytical laboratory under chain of custody.

=  Groundwater samples were named with a GW descriptor in the sample name.

Groundwater samples were collected from throughout the QMCM. A total of 34 groundwater samples (GW
designation), including QA/QC samples, were collected from the QMCM. Each of the sample locations were located
with a GPS unit with sub-meter accuracy and a description of the sample interval documented on a field log. A
photographic log documenting sample collection aclivities is included in Appendix G, Photographic Log. GSU-
completed boring logs documenting the temporary well screen interval are included in Appendix H, Boring Logs. A
summary of the samples collected during the investigafion, including their descriptions, requested analyses, and other
relevant information is included on Table 3-2, Sampling and Analysis Summary.

Sampling locations, analytical results, and findings are included in Section 5 of this S| Report.
326 Sediment Sampling

Select sediment sampling locations were predetermined in the SAP based on the evaluations and assessments
presented in Section 3.1. Based on these findings sediment samples were analyzed for combinations of the following
target analytes:

= PCBs;
= PNAs; and,
® |norganic COCs.

Other sediment sampling locations presented in the SAP were subject fo change based on the findings of the
underwater surveillance. These locations would be moved with the intent of collecting material from the interior of
submerged containers or from identified waste deposits based on GSU underwater imagery targeting, a key element
of the Sl distinguishing it from previous investigations. Traditional vibracore sampling techniques were used to collect
all of the sediment samples from the QMCM. The following provides a summary of the sampling procedures used
during the SI:

= Sediment samples were collected utilizing the MDEQ GSU's vibracore sampler. Polycarbonate tubing was
advanced into the sediment using the vibrating drive head.

= The extracted sample core was opened, the sediment column logged, samples were callected using the
prescribed intervals in the SAP or visual observations, including physical characteristics and staining, or
olfactory evidence of contamination within the sediment sample core.

#  The lithology for each sediment core was classified by the field geclogist in accordance with the USCS and
recorded on the field log.

= Sediment samples were transferred directly into laboratory-provided sample jars. Sample jars were then
labeled and placed in a cooler on ice for transportation to the analytical laboratory under chain of custody.
Offshore samples were maintained separately from terrestrial samples.

= Sediment samples were named with an SD descriptor in the sample name.
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Sediment samples were collected from Torch Lake, and ponds and channels associated with the Quincy Reclamation
Plant. A tofal of 67 sediment samples {SD designation), including QA/QC samples, were collected from the QMCM.
Each of the sample locations were located with a GPS unit with sub-meter accuracy and a description of the sample
core was documented on a field log. A photographic log, documenting sample collection activities, is included in
Appendix G, Photographic Log. Completed sediment logs are included in Appendix |, Sediment Core Logs and
Surface Water Sampling Records. A summary of the samples collected during the SI, including their descriptions,
requested analyses, and other relevant information is included on Table 3-2. Sampling and Analysis Summary.

Sampling locations, analytical results, and findings are included in Section 5 of this S| Report.
327 Surface Water Sampling

Surface water sampling locations were predetermined in the SAP based on the evaluations and assessments
presented in Section 3.1. Based on these findings surface water samples were analyzed for the following target
analytes:

=  PCBs; and,
® |norganic COCs.

The surface water samples were collected from the water column within 1 foot of the water body bottom using a low-
flow peristaltic pump and Teflon tubing to pump water from the water body into laboratory-provided sample containers.

Surface water samples were collected from channels associated with the Quincy Stamp Mills and Quincy Reclamation
Plant. A total of nine surface water samples (SW designation), including QA/QC samples, were collected from the
QMCM. Each of the sample locations were located with a GPS unit with sub-meter accuracy and a description of the
sample core was documented on a field log. A photegraphic log, documenting sample collection activities, is included
in Appendix G, Photographic Log. Completed sediment/surface water logs are included in Appendix I, Sediment Core
Logs and Surface Water Sampling Records. A summary of the samples collected dunng the SI, including their
descriptions, requested analyses, and other relevant information is included on Table 3-2. Sampling and Analysis
Summary.

Sampling locations, analytical results, and findings are included in Section 5 of this Sl Report.
328 Decontamination Procedures and Management of Investigative Derived Wastes

Investigative-derived wastes (IDW) include the byproducts of the field activities, including excess sample media, spent
sampling supplies, and expendable perscnal protective equipment {PPE}. The following paragraphs describe the
procedures used during the Sl to manage IDW and decontaminate equipment used during the investigation.

During implementation of the terrestrial investigation sail cuttings, purge water, and decontamination water were
generated. Sail cuttings, following logging, screening, and sampling, were returned to the boring by the MDEQ. For
locations where groundwater samples were collected, the sail cuttings were temporarily staged until all samples were
collected and the sampling equipment was extracted from the boring. Excess groundwater generated during sample
collection was discharged to the ground surface by the MDEQ. Following groundwater sampling, the boring was
backfilled with the staged soil cuttings. Expendable groundwater sampling materials were containerized in a frash bag
for disposal as non-hazardous municipal solid waste by the MDEQ at the end of the project phase. Reusable
equipment, including the stainless steel sampling screen, was deccentaminated between boring locations using steam-
cleaning methods. Decontamination water generated through washing and rinsing was discharged to the ground
surface in the vicinity of the sampling locations. Spray bottles of wash and rinse water were used to minimize the
volume of decontamination fluids generated by the soil boring and well installation activities.
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Implementation of the offshore sampling aclivities resulted in the generation of similar waste streams. Spent
polycarbonate tubing used in the collection of vibracore sediment samples, spent sampling supplies, and PPE were
temporanly staged on the sampling vessel until the vessel returned to the dock. Upon returning to shore, the staged
waste was transferred to a dumpster by the MDEQ for disposal. Excess sediment, debris, and surface water generated
as a result of the sampling activities were returned to the lake in the vicinity of the sample location by the MDEQ.

Reusable equipment was decontaminated on board the sampling vessel using an Alconox™ wash and rinse. Spray
bottles of wash and rinse water were used to minimize the volume of decontamination fluids generated during the
sediment sampling activities. Decontamination water generated through washing and rinsing was discharged to the
lake in the vicinity of the sample location.

329 Sample Handling, Tracking, and Custody Procedures

All samples were identified, handled, shipped, tracked, and maintained under chain of custody as prescribed in the
SAP. The following paragraphs summarize the sample management and tracking activities utilized during
implementation cf the SI.

Samples collected during the SI were given a unique sample identification (ID} number that was project- and location-
specific. A record of sample 1D numbers was kept with the field records and recorded on chain-of-custody forms.
Sample labels using the nomenclature defined in the SAP were affixed to sample containers. After labeling, each
sample was placed in a cooler with ice for fransportation to the specified laboratory. Field documentation, including
sampling forms, maps, and field logs were maintained in a field binder maintained by MDEQ and MSG field personnel.

The field team used laboratory-provided sample custody forms to maintain and document sample integnty during
sample collection, transportation, and storage. The chain of custody forms were used to document samples collected
and the analyses requested. Chain of custody procedures documented the possession of individual samples from the
time of collection in the field to the time of acceptance at the laboratory. Copies of the chain of custody records and the
air biills {as needed) were retained and placed in the MDEQ projeci file.

Laboratory chain-of-custody began with sample receipt and conlinues until samples are discarded. Sample coolers
were generally hand delivered to the laberatory where a designated sample custedian received the incoming samples.
The laboratory sample custodian recorded pertinent information associated with the samples, including the person(s)
delivering the samples, the date and time received, and sample condition at the time of receipt {sealed, unsealed, or
broken container; temperature; and other relevant remarks).

Investigative samples were delivered by a courier or shipped under chain of custody to the laboratories listed in the
table below.

LA TN R RN B R T [V e [Ty e e F TRV IRPTAT § R I I

Subsurface Soil Laboratory King Bivd. Services Section
Groundwater Lansing, Mt 48906- Kirby Shane
Surface Water 2933
Sediment
Drum Contents and ALS Environmental 3352 128th Ave Alex Csaszar (616) 399-6070
RPM Holland MI, 49424
for Waste
Characterization
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and Asbestos NW
in Soil North Canton, OH
44720

The MDEQ Environmental Laboratory does not perform waste characterization or asbestos analyses. As a result, the
samples were shipped under chain of custody and managed by the MDEQ Envircnmental Laboratory to a coniract
laboratory under the Contract Laboratory program.

3210 QAQC

All samples were collected and analyzed using the field and laboratory quality control procedures prescribed in the
SAP. The following paragraphs summarize the field and laboratory quality control procedures utilized dunng
implementation of the SI.

QC samples were collected to evaluate the field sampling methods and the overall reproducibility of the laboratory
analytical results. Field duplicate samples were collected, processed, stored, packaged, and analyzed by the same
methods as the investigative samples. QC for analytical procedures were performed in accordance with the
laboratories’ standard operating procedures {SOP).

Matrix spike/matrix spike duplicate (MS/MSD} samples were not collected during the implementation of field activities.
Alternatively, MS/MSD were selected by the laboratory and “batched”. As such, MS/MSD samples were not necessarily
derived from investigative samples from the Project, but may have come from another sample set at the laboratory.
MS/MSD results were reported with investigative sample results.

The MDEQ Environmental Laboratory and their coniracted laboratories provided analytical results in electronic data
deliverable (EDD} and report formats, with QA/QC data included (case narrative, investigated data results summary,
and QC sample summary results). Laboratory-generated data was imported to the Project database for mapping,
reporting, and archival activities. Laboratory analytical reports are included in Appendix J, Laboratory Analytical
Reports.
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4 EXPOSURE ASSESSMENT

This Section presents the human health and ecological exposure criteria that are applicable to the QMCM. The
discussions included in the following subsections will assist in framing the results presented in the detailed findings
included in Section 5 with respect to the current land use and the anticipated future land use within the QMCM.

41 MDEQ FACILITY DEFINITION

As defined in Section 20101({1)(s) of Part 201 of Michigan's Natural Resources and Environmental Protection Act
{NREPA)}, being Public Act {PA) 451 of 1994, as amended, a “Facility" means any area, place, parcel or parcels of
property, or portion of a parcel of property where a hazardous substance in excess of the concentrations that satisfy
the cleanup critena for unrestricted residential use has been released, deposited, disposed of, or otherwise comes to
be located. Facility does not include any area, place, parcel or parcels of property, or portion of a parcel of property
where any of the following conditions are satisfied:

{i) Response activiies have been completed under this part or the comprehensive environmental response,
compensation, and liability act, 42 United States Code (USC} 9601 to 9675, that satisfy the cleanup criteria for
unrestricted residential use.

{ii) Corrective action has been completed under the resource conservation and recovery act, 42 USC 6901 to 6992k,
part 111, or part 213 that satisfies the cleanup criteria for unrestricted residential use.

{iii) Site-specific criteria that have been approved by the department for applicaticn at the area, place, parcel of property,
or portion of a parcel of property are met or satisfied and hazardous substances at the area, place, or property that are
not addressed by site-specific criteria satisfy the cleanup criteria for unrestricted residential use.

{iv} Hazardous substances in concentrations above unrestricted residential cleanup cniteria are present due only to the
placement, storage, or use of beneficial use by-products or inert materials at the area, place, or property in compliance
with part 115.

{v) The property has been lawfully split, subdivided, or divided from a facility and dces not contain hazardous
substances in excess of concentrations that satisfy the cleanup criteria for unresfricted residential use.

{vi} Natural attenuation or other natural processes have reduced concentrations of hazardous substances to levels at
or below the cleanup criteria for unrestricted residential use.

Note that in Section 20101(1)(x) of Part 201, hazardous substance does not include by definition stamp sands, which
are defined as "finely grained crushed rock resulting from mining, milling, or smelting of copper ore and includes native
substances contained within the crushed rock and any ancillary material associated with the crushed rock.” Section
20101c goes on to further state that “Property onto which stamp sands have been deposited is not subject to regulation
under this part unless the property otherwise contains hazardous substances in excess of concentrations that satisfy
the cleanup criteria for unrestricted residential use.”

From a terrestrial standpoint, chemical concentrations detected in soil and groundwater in the QMCM exceed
residential exposure criteria for one or more CQOC. Further, analytical results from RPM and drums alsc exceed
residential exposure criteria. Analytical results and their implications on facility status are described further in the
detailed findings in Section &, which documents the QMCM as being a facility. It should be noted however, that the
QMCM is comprised of multiple land parcels and owners.
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42  APPLICABLE SCREENING CRITERIA

In support of developing a comprehensive approach for evaluating risks, the analytical results from previous
investigations and this Sl were compiled and compared to the following regulatory screening criteria that were in place
at the time of Project completion:

= Parf 201 of NREPA, being PA 451 of 1994, as amended Residential and Non-Residential Cleanup Criteria for
Response Activity (MDEQ 2013).

—  Surface Soll;

— Subsurface Soil;

—  Abandoned Container Contents;
- RPM;

—  Groundwater; and,

— Asbestos.

= EPA, RCRA, ldentification and Listing of Hazardous Waste Critenia (40 Code of Federal Regulations [CFR],
Part 261, Subpart C) (EPA 2012).

—  Abandoned Container Contents; and,
- RPM.

= EPA, Naticnal Emission Standards for Hazardous Air Pollutants (NESHAFP) (40 CFR, Part 61, Subpart M)
(EPA 1984).

-  Asbestos.
» EPA, Region 5, RCRA, Ecological Screening Levels (ESLs) (EPA 2003).

— Sediment; and,
—  Surface Water.

=«  MDEQ - Rule 57 Water Quality Values, Surface Water Assessment Section (MDEQ 2014).
- Surface Water.

= Sediment Quality Guidelines, Threshold Effect Concentrations (TECs) and Probable Effect Concentrations
{PECs) {MacDonald, et al, 2000).

—  Sediment.

The regulatory screening criteria summarized above may be applicable te all or select portions of the GMCM. A limiting
factor in the assessment of the applicability of these criteria may include, but not be limited to, specific environmental
media (as noted above}, current and anticipated future land use categories, and relevant exposure pathways for human
and ecological receptors. Assessment of these factors requires that the analytical results of the S| and the respective
geological and hydrogeological characteristics of the Project area be evaluated to determine generally which exposure
pathways, risks, and conditions are relevant and applicable. The following subsections present the criteria assessment
rationale and applicability determinations for identified exposure pathways in the QMCM.
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421 Non-Evaluated Exposure Pathways
The following exposure pathway was not evaluated at the QMCM:
»  Risks fo aesthetic characteristics of the affected media.

Although contaminated media has the potential to have impacts on aesthetics, this pathway was not assessed because
assessment of potential risks fo flora, fauna, the food chain, and aesthetics was beyond the scope of the evaluation.
The comprehensive evaluation presented in this Sl is aimed at determining if a release has occurred and whether or
not human health and ecological risks are posed by any such release as they relate to current iand use within the
QMCM.

422 Non-Applicable Exposure Pathways
The following exposure pathways are not appiicable at the QMCM:
»  Risks due to free-phase liquids.
Free-phase liquids, released to the environment, have not been identified at the QMCM.
423 Relevant Exposure Pathways Where Applicable Criteria Are Not Exceeded

The following exposure pathways are relevant at the QMCM, but the maximum detected contaminant concentrations
do not exceed applicable exposure criteria:

»  Risks posed by hazardous substances in groundwater that may result in the volatilization of contaminants to
indoar air in both residengial and nonresidential settings.

=  Risks posed by hazardous substances in groundwater that may result in flammable or explosive conditions to
be present in both residential and nonresidential settings.

= Risks posed by hazardous substances in soil that may result in the volatilization of contaminants to indoor air
in nonresidential settings.

» Risks posed by hazardous substances in soil that may result in the volatilization of confaminants to ambient
air in nonresidential settings.

424 Relevant Exposure Pathways Where Criteria Are Exceeded, But Pathway Is Incomplete
The following exposure pathways are refevant at the QMCM, but the exposure pathway is currently incomplete:
= Risks posed by hazardous substances that are covered or capped with sail and or a vegetative cover.

- Multiple properties in the QMCM feature capped and vegetated areas along the shoreline of Torch Lake.
These properties include vacant and indusfrial or commercial properties that may or may not have heen
included in previous remedial actions in the area. Land use on these properties varies, but may include
recreational or remain undeveloped. Risks may be present in these areas where cap material has covered
potential hazardous materials.

»  Risks posed by hazardous substances in soil that may result in the volatilization of contaminants to indoor air
in residential settings.
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425

Risks posed by hazardous substances in soil that may result in the volatilization of contaminants to ambient
air in residential settings.

Relevant Exposure Pathways Where Applicable Criteria Are Exceeded and Pathway is Complete

The following exposure pathways are relevant at the QMCM and the exposure pathways are complete:

Risks posed by hazardcus substances in soll and the potential for the substances to leach to groundwater
that could be used as a dnnking water source in both residential and nonresidential settings.

Risks posed by hazardous substances in soil and the potential for the substances to leach to groundwater
that could vent to surface water.

Risks posed by hazardous substances in soil and the potential for the substances to be inhaled if they are
emitted as particulates and dispersed in ambient air in both residential and nonresidential settings.

Risks posed by hazardous substances in soil and the potential for direct contact with these soils in both
residential and nonresidential settings.

Risks posed by hazardous substances in groundwater and the potential for that groundwater to be used as a
dnnking water source in both residential and nonresidential settings.

Risks posed by hazardous substances in groundwater and the potential for that groundwater to vent to surface
water.

Risks posed by hazardous substances in surface water and sediments that have the potential to have toxic
effects on aquatic bicta and/or enter the food chain.

Risks posed by hazardous substances in abandoned containers and RPM.

Risks posed by hazardous substances inside buildings or former building substrates.

Although relevant, the MDEQ drinking water/surface water pathway criteria exceedances for metals are excluded from
the soil and groundwater evaluaticn in the detailed findings included in Section 5. The rationale for this exclusion is

twofold:

The Project investigation and anticipated response actions are being undertaken pursuant to Part 201 of
Michigan's NREPA, being PA 451 of 1994, as amended. The concentrations of metals in excess of the MDEQ
dnnking water/surface water pathway cntena are ubiquitous in the study area and are predominantly the result
of the presence of stamp sands. Stamp sands are not defined as a hazardous substance nor are they subject
to regulation under Part 201 unless the property otherwise contains hazardous substances in excess of
concentrations that satisfy the cleanup criteria for unrestricted residential use; and,

The study area is part of OU2 for which the EPA ROD remedy called for No Action. The EPA’s ROD OU 2
includes groundwater, surface water, submerged tailings and sediments in Torch Lake, Portage Lake, the
Portage Canal, and cther area water bodies. Note that EPA’'s No Action determination relies on the following
to mitigate the effects of stamp sand to the extent practicable:

—  The reduction of stamp sand loading to surface water bodies expected as a result of the remedial action
taken at OU 1 and OU 3.
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— Ongoing natural sedimentation and detoxification.

— Institutional programs and practices controlling potential future exposure te site-affected drinking water
that were intended to be administered at the county and state level.

— The leng-term monitering and the five-year review process monitoring requirements of the remedy
selected for OU 1 and OU 3 under the 1892 ROD.

Note that metals cnteria for other relevant pathways, and organic and cyanide contaminants for all pathways were
included in the evaluation.

426 Relevant Cleanup Criteria for Hazardous Substances in Contaminated Environmental Media Not
Accounted for by Other Rules

To assure that hazardous substances in contaminated envircnmental media do nct pose unacceptable risks not
accounted for by other rules in Part 201, the concentration of a hazardous substance in a given environmental medium
shall meet cleanup criteria based on sound scientific principles and determined by the MDEQ to be necessary to protect
the public health, safety, and welfare and the environment.

The following, not accounted for by other rules in this part, are relevant at the QMCM:
= Risks posed by physical hazards.

= Risks posed by hazardous substances in surface soil that may result from the direct transport or runoff of
hazardous substances in soil into surface water.

= Risks posed by hazardous substances in waste, RPM, and abandoned containers that may result from the
direct transport or runoff of hazardous substances into soil, groundwater, and surface water.

43  CONCEPTUAL SITE MODEL

The applicable regulatory criteria and the relevant exposure pathways assessed in the preceding subsections indicate
that COCs are present in various environmental media in the QMCM. COCs have been identified in surface and vadose
Zone soils, groundwater, surface water, sediment, RPM, and abandoned containers that have the potential to affect
human and ecological receptors, as well as recreational users or consumers of the natural resources of Torch Lake.
Further, the potential for particulate migration and dispersion through the air from surface soils and ACBM poses
addttional risks.

The current and foreseeable land use in the QMCM includes both residential and non-residential; however, histoncal
documentation indicates that this area was highly industrialized through the first half of the 1900's. The extent of these
operations included both terrestrial and cffshore operations that included the discharge of wastes and debris to Torch
Lake. The eventual end of mining era operations and the generally undocumented transition of these properties to
alternative uses likely resuited in the redistnbution of surface soils and potentially contaminants along the lakeshore.
Further, underwater mining era equipment, structures, and abandoned containers have been visually documented in
the nearshore environment. Physical hazards are alsc posed by residual mining era related conditions.

A Conceptual Site Model (CSM) was developed for the QMCM to graphically present the relevant exposure pathways
summarized in Section 4.2 and their relationship to the distribution of contaminants in the nearshore (terrestrial and
offshore) environment. The CSM represented in Figure 4-1, Conceptual Site Model — Exposure Pathway Evaluation
depicts these relationships under both residential and non-residential land use scenarios.
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5. DETAILED FINDINGS

This Section summarizes the results and the subsequent findings for the QMCM derived from implementation of the
SAP. The narrative follows the systematic investigative approach outlined in Section 3, while providing specific details
about the potential human health and ecological risks associated with the historical mining operations in the QMCM.

51 SITE INSPECTION AND INVESTIGATION RESULTS

The implementation of the site inspection and investigation activities provides critical lines of evidence that link the
historical documentation and the current environmental conditions in and around Torch Lake. The following subsections
present the findings of the inspection and investigation activities and provide correlation of mining era operations and
their potential impacts on the nearshore and offshore environment of Torch Lake.

511 Site Inspection

The site inspection at the QMCM included the inventory and locating of historical structures and similar surficial artifacts
associated with the former industrial operations in the area. The study area was also inspected for potential physical
and health hazards that were documented, photographed, and located with a GPS unit. The inventoried hazards were
then qualitatively assessed for potential human health and environmental risks to determine if analytical sampling was
warranted during the targeted inspection phase of the work.

During Apnl and May 2017, MSG field team personnel performed reconnaissance activities at the properties in the
QMCM. In the cases where access was not requested based on historic operaticnal and investigative findings, property
conditions were evaluated from a neighboring property or public right of way where access was permitted.

Seven property parcels owned by four entities and totaling approximately 300 acres were visually inspected and
observations were recorded. The following provides a summary of the findings associated with the reconnaissance
activities.
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hiit Targeted Inspection

The qualitative assessment of the reconnaissance findings in the QMCM warranted the performance of targeted
inspection activities. RPM and drum sampling occurred on 16 and 17 May 2017 by a MSG and MDEQ-GSU field team.
Bulk materials samples for asbestos analysis were collected between 24 and 26 May 2017 by a MSG field team. The
following subsections summarize the findings of these sampling efforts.

51111 Bulk Material Sampling

Based on the SACM hazards noted during the reconnaissance activities a limited asbestos survey was conducted as
part of the Sl to identify suspect potentially friable ACM. The asbestos survey was limited to SACMs in open areas of
the properties, including the outside of buildings, within debris piles, and atop the foundations and floors of demolished
mining era structures. The sampling approach used when conducting a traditional asbestos survey is based upon the
building's functional spaces and homogeneous areas of intact building materials. These regulatory cnteria determine
the quantity and location of bulk samples to be collected. Since the asbestos survey was limited to non-intact debris,
the traditional asbestos sampling approach could not be directly applied. Although the SACMs were not intact, the
quantity of bulk samples collected per similar types of building materials were consistent with the sampling
requirements defined in 40 Code of Federal Regulations {CFR) 763.83 “Sampling”.

A total of 210 bulk samples were collected from 87 different SACMs as part of the S, with 28 of the materials sampled
in 2013 and 2017 containing greater than 1% asbestos. ACM identified on properties within the QMCM included
Transite siding, roofing materials, felt paper, Thermal System Insulation, caulking, mastics, gaskets, woven fabncs,
and tape-wrapped hcses.

The samples were analyzed in accordance with EPA Methed 600/R-93/116, "Method for the Determination of Asbestos
in Bulk Building Materials” using Pclarized Light Microscopy {PLM). This laboratory analytical method identifies the
presence and estimated concentration of asbestos fibers in sampled building materials. The location of bulk asbestos
sampling locations collected during the targeted inspection activities are depicted on Figure 3-1a through Figure &
fc. A detailed summary of bulk asbestos sample analytical results collected from the QMCM during the targeted
inspection are provided in Table §-1, Sample Analytical Summary — Suspect Asbestos Containing Material. Bulk
asbestos sample analytical results are depicted on Figure §-2a and Figure 5-2b.

51112  RPMand Drum Sampling

RPM and open drums with contents that were identified during the reconnaissance activities were sampled as part of
the Sl and analyzed for the parameters identified in Section 3.2.1. RPM and drum sampling locations are depicted on
Figure 5-1a through Figure 5-1c. Table 52, Sample Analytical Summary — Abandoned Container, Residual Process
Material, and Waste provides laboratory analysis results for the collected samples and Table §-3, Sample Analytical
Summary — Waste Characterization provides the waste characterization analysis results. RPM and drum sample
analytical results are depicted on Figure 5-2¢ and Figure 3-2d.

All of the RPM samples contained a number of COCs, predominantly metals, that exceeded applicable regulatory
criteria. The QMCM-RPM05 sample of yellow/orange cake-like material from Quincy Stamp Mill No. 2 exceeded
hazardous waste characterization limits for lead.

Analytical results indicated that the contents of DM02 exceeded applicable regulatory criteria for certain PNAs and
VOCs along with selenium, which was the only compound to exceed criteria in the contents of DMO3. Neither drum
centained contents that exceeded hazardous waste limits.
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51.2  Site Investigation

The SI at the QMCM was developed based on a vanety of data and information as outlined in Section 3. In addition to
the histerical accounts and documentation, current land use and potential exposure pathways were also taken into
cansideration when selecting the sampling locations specific to the QMCM. The following subsections present the
outcomes of investigative activities completed in the area by summarizing the laboratory analytical results and
characterizing their impacts on the environmental media in which they were detected.

121 Terrestrial Investigation

Intrusive investigation activities at the QMCM were generally guided by the findings of historical research and field
observations. From a historical standpoint, the area was made up of the Quincy Stamp Mills {inclusive of the Turbine
House, Beiler Houses, docks, and other supporting facilities), Quincy Reclamation Plant, Quincy Stamp Sands, and
adjacent offshore areas of Torch Lake.

Inorganic COCs in the study area were generally understced, particularly in areas where previous investigations and
remedial acticns had been completed. However, only limited data related to the COCs on the properties was available.
Previous investigative activities did not fully characterize contaminants in scil and groundwater. The following
subsections present a summary of the field observations and analytical results derived from the terrestrial sampling
activities.

51211 Field Observations — Soil and Groundwater

Borings in the QMCM were advanced to depths between 0.5 and 17 feet {ft) below the ground surface (bgs). Boring
locations are depicted on Figure 5-1a through Figure 5-1d. Soil observations documented on field logs indicate that
the subsurface at the Quincy Stamp Mills east of M-26 is generally comprised of topsoil or cap material underiain by
gray medium grained sands to silty sands {(stamp sands}, transitioning to reddish brown sands at variable depths
between 1 to 6 ft bgs or deeper. In areas without topsoll or a cap cover, surface soils generally range from gray stamp
sands to brownish fine to coarse sand with occurrences of organics and gravel.

West of M-26 in the Quincy Stamp Mills, soils are generally comprised of topsoil or fine brown sand underlain by reddish
to brown fine to coarse sand to at least 10 ft bgs. The former trestle embankment area is comprised of gray gravely
stamp sands. Refusal was encountered in several borings on possible bedrock at depths ranging from 2.5 to 12 ft bgs.
Surface soils generally range from reddish to brownish fine to medium sand with occurrences of crganics and gravel.

At the Quincy Reclamation Plant, encouniered surface soils were generally comprised of cap material or fine to medium
gray to brown sand to silty sand underlain by fine to medium brown sand to at [east 9 ft bgs. Soils encountered at the
Quincy Stamp Sands consisted of cap material overlying gray fine to medium stamp sand.

Dunng groundwater sampling, temporary well points were generally established at 2 ft or 5 ft intervals ranging from 8
ft to 17 ft bgs to the bottom of the screened interval. Saturated soil conditions were generally encountered between
depths of 2 ft and 8 ft bgs though some borings did not encounter groundwater at depths up to 12 ft bgs where refusal
was encountered. Groundwater quality parameters, including temperature, conductivity, DO, and pH, measured at the
time of sample collection were generally considered normal.
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91212  Soill Sampling Results

Terrestrial investigation activities were completed at the QMCM between 16 and 20 May 2017 and on 17 September
2017. During the mobilization a total of 145 soil samples including 13 duplicate soil samples were collected from 93
boring locations. Sail boring locations are depicted on Figure 9-1a through Figure 3-1d. Investigative methodologies
and soil sampling techniques were conducted using the procedures outlined in Section 3.

Soil sampling included 54 shallow soil locations, generally from 0 to 6 inches {in.} in depth with the balance of the
locations advanced for collection of subsurface soil samples ranging from 0.5 ft to 12 ft in depth. The samples were
analyzed for the parameters identified in Section 3.2.2 and Section 3.2.3. The selection of analytical parameters was
generally based upon potential environmental impacts associated with mining era operations in the vicinity of the
sampling location or field observations.

The shallow and subsurface soil analytical results for the QMCM contained several COCs at concentrations at or above
applicable regulatory criteria. Additionally, histonc soil analytical and X-ray fluorescence (XRF} soll screening results
for surface and subsurface samples indicated the presence of COCs at concentrations above applicable regulatory
criteria.

East of M-26 at the Quincy Stamp Mills, the predominant COCs that exceeded criteria were metals and PNAs which is
not unexpected based on historic deposition of stamp sands and slags along with the use of coal. However, some
VQOCs were alsc detected along with the PNAs, principally along the north and west sides of the former Ccal Shed
location, suggestive of releases from historic fuel use or storage.

West of M-26 at the Quincy Stamp Mills, metals predominated the detected COCs that exceeded critena which again
is not unexpected given the uncovered nature of the stamp sands and residuals cn the ground surface. On the east
end of Quincy Stamp Mill No. 2 PNAs were also detected in the soils at concentrations exceeding critena, suggestive
of reteases from historic fuel and/or lubricant use. Cyanide detected in soil samples at the Quincy Stamp Mills does
not appear to follow a pattern associated with historic land use or industrial operations.

At the Quincy Reclamation Plant, a smaller percentage of the scil samples contained COCs exceeding criteria than at
the Quincy Stamp Mills. As with the stamp mills, metals predominated the criteria exceedances which correlates with
the stamp sands and other residuals present in uncapped areas. One sample adjacent 1o what is believed to be a
historc oil house contained the PNA phenanthrene at a concentration exceeding critena but other adjacent samples
did not exceed cnteria for any COCs. Similarly, one sample near the historic substation on the north side of the Quincy
Reclamation Plant contained PCBs exceeding applicable criteria but surrounding samples did not.

A detailed summary of soil analytical results collected from the QMCM are provided in Table 5-4, Sample Analytical
Summary - Soil. Previous XRF soil screening resulis are depicted on Figure §-3a through Figiire 5-3¢. Soil analytical
results from QMCM are depicted on Figure 9-4a through Figure 5-4e. Soil boring logs are included in Appendix H,
Boring Logs of this SI Report.
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51213  Groundwater Sampling Resufts

During the installation of soil borings at QMCM, 32 temporary groundwater sampling locations were established to
characterize groundwater in the area. The monitoring wells were installed and sampled using the methodologies
presented in Section 3. The screened intervals in the groundwater sampling locations were established ranging from
8 ft to 17 ft bgs to the bottom of the screened interval. A total of 34 groundwater samples including two duplicate
samples were collected. Temporary groundwater sampling locations are depicted on Figure & 1b through Figure 5
1d.

Collected groundwater samples were analyzed for the parameters identified in Section 3.2.4. The selection of
analytical parameters was generally based upon potential environmental impacts associated with mining era operations
in the vicinity of the sampling locaticn or field observations. A few COCs, predominantly PNAs, were detected in the
Quincy Reclamation Plant at concentrations above applicable regulatory criteria adjacent to and east of an apparent
histonic oil house. FCBs were nct detected in groundwater at the QMCM nor were any other COCs detected in
groundwater above applicable criteria with the exception of metals, which were not evaluated further as discussed in
Section 4.2.5.

A detailed summary of groundwater analytical results collected from the QMCM are provided in Table 5-5, Sample
Analytical Summary - Groundwater. Groundwater analytical results are depicted on Figure 5-3a through Figure §-5c.
Soil boring logs are included in Appendix H. Boring Logs of this SI Report.

h122  Offshore Investigation

Similar to the terrestrial investigation, the offshore investigation activities for the QMCM were also guided by several
factors. First, historical analytical data was evaluated to determine if adequate characterization data was available in
the study area to assess the cverall sediment and surface water quality in the nearshore environment. In addition,
underwater surveillance of the area, as described in Section 3, was used to locate and assess potential offshore waste
deposits. Lastly, field observations, both terrestrial and offshore, were used to position sampling locations. The offshore
investigation included both sediment and surface water sampling from Torch Lake and other water bodies within the
QMCM including Quincy Creek and unnamed drainage pathways adjacent to stamp sand deposits and ponds adjacent
to Torch Lake associated with the historic operation of the Quincy Reclamation Plant. The following subsections present
a summary cf the analytical results derived from offshore sampling activities.

51221 Sediment Sampling Results

Offshore investigation activities were completed at the QMCM between 8 and 9 June 2017. A total of 67 sediment
samples including six duplicate sediment samples were collected from 33 sampling locations. Sediment sampling
locations are depicted on Figure 5-1a through Figure &-Te. Investigative methodologies and sediment sampling
techniques were conducted using the procedures outlined in Section 3.

All sediment sampling locations included surficial sediment samples, ranging from the sediment surface o between
0.3 and 3 ft in depth. All but five locations included the collection of deeper sediment samples ranging from 0.51t0 5.6
ft in depth. The samples were analyzed for the parameters identified in Section 3.2.5.

The analytical results for sediment samples collected during the Sl identified multiple inorganic COCs at concentrations
that exceeded applicable screening levels across the QMCM. Three PNAs were alsc detected in sediments at
concentrations that exceeded applicable screening levels. The PNA detections were predominantly off-shore from the
historic Coal Shed, with one sample that exceeded criteria near Quincy Dredge No. 2. These PNA detections could
potentially be related to historic coal and/or lubricant use. Total PCBs were not detected in any of the sediment samples
collected from the QMCM.
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A detailed summary of sediment analytical results is provided in Table §-6, Sample Analytical Summary - Sediment.
Sediment analytical results from the QMCM are depicted on Figure 5-6a through Figure -6¢. Sediment core logs are
included in Appendix I Sediment Core Laogs and Surface Water Sampfing Records of this Sl Report.

51222  Surface Water Sampling Results

Concurrent with the offshore sediment investigation activities, surface water samples were collected between 8 and 9
June 2017. A total of nine surface water samples including one duplicate sample were collected from eight sampling
locations. Surface water sampling locations are depicted on Figure 3-1a through Figure §-1e. Investigative
methodologies and surface water sampling techniques were conducted using the procedures outlined in Section 3. All
samples were analyzed for PCBs and select inorganic constituents.

The analytical results for surface water samples collected during the Sl identified copper in all samples and barium or
lead in three additional samples at concentrations that exceeded applicable screening levels. Total PCBs were not
detected in any of the surface water samples collected from the QMCM area. In addition, ane previous Semi-permeable
Membrane Device (SPMD} sampling location was located in the QMCM. The SPMD sampling location in the QMCM
is depicted on Figure 5-1e, Sampling Location Map Sediment and Surface Water — Torch Lake. The general purpose
of the collection method is to provide a ime-weighted exposure that is representative of chemical uptake through fish
respiration. SPMD results do not provide for a direct comparison to surface water criteria, but are an indicator of
contaminants in the water column. PCB congeners were not detected in the QMCM SPMD sample; however, they
were detected in all other Torch Lake SPMD sample locations.

Water quality parameters, including temperature, conductivity, DO, and pH, measured at the time of sample collection
were generally considered normal.

A detailed summary of surface water analytical results is provided in Table 5-7, Sampie Analytical Summary — Surface
Water and SPMD. Analytical resulfts are depicted on Figure 3-6a through Figure $-6¢. Surface water sampling records
are included in Appendix I, Sediment Core Logs and Surface Water Sampling Records of this Sl Report.

52  NATURE AND EXTENT OF CONTAMINATION

Utilizing the established regulatory criteria presented in Section 4 for various land use categories and exposure
pathways, the laboratory analytical results summanzed in the preceding section for the QMCM were reviewed and
compared to the following regulatory criteria as applicable for the sampled environmental media:

=  MDEQ Cleanup Criteria Regquirements for Response Activity;
=  EPA ESLs; and,
= Sediment Quality Guidelines, TECs and PECs, MacDonald, et al, 2000.

521 Comprehensive Exposure Assessment
The comparison was completed to determine which ecclogical and human exposure pathways, risks, and conditions
are relevant in the QMCM. Although not inclusive of relevant pathways where regulatory criteria were not exceeded,

the following exposure pathways were determined to be relevant in the QMCM:

= Risks posed by hazardous substances that are covered or capped with scil and or a vegetative cover.
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- Portions of several properties in the QMCM feature capped and vegetated areas along the shoreline of
Torch Lake. These properties include vacant and industrial or commercial properties that may or may not
have been included in previous remedial actions in the area. Land use on these properties varies, but
may include recreational or remain undeveloped. Risks may be present in these areas where cap material
has covered potential hazardous materials.

Risks posed by hazardous substances in soil that may result in the volatilization of contaminants to indoor air
in residential settings.

Risks posed by hazardous substances in soil that may result in the volatilization of contaminants to ambient
air in residential settings.

Risks posed by hazardous substances in soil and the potential for the substances to leach to groundwater
that could be used as a drinking water source in both residential and nonresidential settings.

Risks posed by hazardous substances in soil and the potential for the substances to leach to groundwater
that could vent to surface water.

Risks posed by hazardous substances in soil and the potential for the substances to be inhaled if they are
emitted as particulates and dispersed in ambient air in both residential and nonresidential settings.

Risks posed by hazardous substances in soil and the potential for direct contact with these soails in both
residential and nonresidential settings.

Risks posed by hazardous substances in groundwater and the potential for that groundwater to be used as a
dnnking water source in both residential and nonresidential settings.

Risks posed by hazardous substances in greundwater and the potential for that groundwater to vent to surface
water.

Risks posed by hazardous substances in surface water and sediments that have the potential to have toxic
effects on aquatic bicta and/or enter the food chain.

Risks posed by hazardous substances in abandoned containers and RPM.

Risks posed by hazardous substances inside buildings or former building substrates.

As discussed in Section 4.2.5, the MDEQ drinking water/surface water pathway criteria exceedances for metals were
excluded from the sofl and groundwater evaluation. The rationale for this exclusion is twofold:

The Project investigation and anticipated response actions are being undertaken pursuant to Part 201 of
NREPA, being PA 451 of 1994, as amended. The concenirations of metals in excess of the MDEQ drinking
water/surface water pathway cnteria are ubiquitous in the study area and are predominantly the result of the
presence of stamp sands. Stamp sands are not defined as a hazardous substance nor are subject o
regulation under Part 201 unless the property otherwise contains hazardous substances in excess of
concentrations that satisfy the cleanup criteria for unrestricted residential use; and,

The study area is part of QU 2 for which the EPA ROD remedy called for No Action. The EPA's ROD QU 2
includes groundwater, surface water, submerged tailings and sediments in Torch Lake, Portage Lake, the

38

THE MANNIK & SMITH GROUP, INC. 174772019
MDEQO0076.51 Report.docx
























Analytical results indicated that the contents of DMO02 exceeded Groundwater / Surface Water Interface Protection
Criteria {(GSIPC} for certain PNAs and VOCs along with selenium. Selenium was also the only compound to exceed
criteria in the contents of DMO03, which exceeded GSIPC. Similar to the RPM, while the limits of the drum contents
were not defined analytically, the contents were visually identifiable at the respective drum locations.

The identified risks summarized in the preceding paragraph pose potential threats to human and ecological receptors
and are a significant factor when evaluating the extent of contamination.

5222 Soif Extent of Contamination

Soil analytical results exceeded GSIPC, Drinking Water Protection Criteria (DWPC), and DCC in residential and non-
residential exposure scenarios east of M-26 at the Quincy Stamp Mills portion of QMCM. One previous sample (SS-
07} exceeded residential Soil Volafilization to Indoor Air Inhalation Criteria {(SVHC) for benzene in the southwest corner
of the former Coal Shed location. Advancement of additional borings as part of the S| delineated the limits of soil
exceeding SVIC in this area. Similarly, additional borings advanced around previous samples SB-07 and MasonB-6
provided delineation of PNAs and lead, respectively, exceeding non-residential DCC, but also identified another area
of arsenic exceeding non-residential DCC not far from the histonc arsenic removal area. Additional borings advanced
around the previous SS-06 location adjacent to Quincy Boiler House No. 1, which confained elevated arsenic
concentrations in an uncapped area, did not provide delineation of the limits of arsenic impacts exceeding residential
and non-residential DCC.

West of M-26 at the Quincy Stamp Mills, surface soil analytical results exceeded GSIPC and DWPC in the residential
and non-residential scenaros as well as residential and non-residential DCC. The predominant contaminants were
inorganic compounds, PNAs, and some VOCs, with a few metals exceeding residential DCC at a number of locations
and one sample exceeding non-residential DCC for lead. One previous sample, $5-13, exceeded residential Volatile
Soit Inhalation Criteria (VSIC) for phenanthrene. The limits of impact at the S5-13 locafion, while not defined
analytically, should be provided by its location on the upper concrete slab foundation of Quincy Stamp Mill No. 2.
Similarly, while additional sampling around the previous SS-12 location did not fully define the limits of residential and
non-residential DCC exceedances for PNAs, its location on the lower slab level of Quincy Stamp Mill No. 2 should
provide definition.

Atthe Quincy Reclamation Plant, soils exceeded GSIPC, DWPC, and DCC in residential and non-residential scenarios,
predominantly for inorganic compounds. The Quincy Reclamation Plant is also the only area in the QMCM where PCBs
were detecied above MDEQ criteria, with one historic surface soil sample, SS-18, exceeding residential and non-
residential DCC. The advancement of addidional bonings around the $S-18 location at the historic substation north of
the Quincy Reclamation Plant defineated the limits of PCB-affected soils and it does not appear to be an upland source
of PCBs to Torch Lake. The copper exceedances of residential DCC and the lead exceedances of residential and non-
residential DCC were further delineated by additional sampling as part of the Stand should be bounded by the concrete
slab foundation of the Quincy Reclamation Plant. The historic detection of arsenic exceeding residential DCC at the
Quincy Shore Plant appears fo be largely bounded by additional samples collected during the Sl.

Historical surface soil screening resulis also included measured inorganic contaminant concenirations that exceeded
DCC and PSIC in both residential and non-residential exposure scenarios at the Quincy Stamp Mills and Quincy
Reclamation Plant.

Soils encountered at the Quincy Stamp Sands, beneath the cap, exceeded GSIFC for inorganic compounds and one
location exceeded residential and non-residential DWPC for methylene chloride in a historic sample. The author of the
histonic report that included the subject sample, based on the laboratory data package case narrative, concluded that
the methylene chloride, a common lab cleaner and solvent, was detected because of [aboratory emor and was not
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representative of actual soil conditions. A sample collected during the SI adjacent to the subject historic location did
not verify the presence of methylene chloride, supporting the evidence that the histotic detection was laboratory error.

All samples were collected from surface and subsurface soil infervals from areas that are generally accessible fo the
public despite being private or municipally-owned properties. The sampling locations were within approximately 50 it
fo 1,000 ft of the shoreline of Torch Lake with the exception of some of the interior sampling locations on the Quincy
Stamp Sands. Physical hazards were noted during the reconnaissance of the Quincy Stamp Mills and eroded and/or
exposed areas of stamp sands were noted in a number of areas along the shoreline.

Soils with elevated levels of inorganic COCs are ubiquitous in the area, which becomes a limiting factor when evaluating
potential exposure pathways. In the case of the QMCM, elevated concentfrations of inorganic and PNA contaminants
potentially inciude exposure risks related to inhalation and dermal confact pathways, which must be a consideration
when evaluating fand use, property accessibility, and the extent of contamination in surface and near surface soils that
could be encountered through normal use of the property.

The remaining exposure risks are generally related to the leaching of contaminants fo groundwater and their potential
impacts on drinking water {if used as a drinking water source) and surface water. These risks pose a long-term threat
fo the overall environmental heaith of the watershed. The widespread distribution of inorganic COCs throughout the
region limit determinations related to the extent of contamination in the QMCHM. Nevertheless, risks posed to
groundwater and surface water are significant and are a factor when evaluating the extent of soff contamination in the
QMCM.

5223 Groundwater Extent of Contamination

Groundwater analytical results exceeded Dnnking Water Criterta (DWC) for both residential and non-residential
exposure scenarios, and Groundwater/Surface Water Criteria (GSIC) for inorganic contaminants throughout the
investigated areas. PNAs exceeded GSIC at several locafions at the Quincy Reclamation Plant assoctated with an
apparent historic oil house, with the dissolved-phase impact appearing to extend to the east toward Torch Lake. The
western limits of the dissolved-phase impact were defined but the spafial limits of dissolved-phase impact have not
been identified.

Mo other analyzed constituents were detected above criteria within the QMCM. Groundwater was not encountered at
the boring depths west of M-26 so groundwater conditions in that portion of the QMCM could not be determined. The
groundwater sampling locations were established in a zone roughly 70 1t to 1,400 fi fo the shoreline of Torch Lake at
depths of approximately 8 ft to 17 t bgs.

The potential risks associated with groundwater as a drinking water source as well as it's connectivity fo nearby surface
water bodies should be a considerafion in determinations related to the extent of contamination in the QMCM area.

5224 Sediment Extent of Contamination

Sediment analytical results exceeded ESLs, TECs, and PECs for inorganic contaminants across the QMCM. Total
PCBs were not detected in any of the sediment samples collected in the QMCM.

Sediment samples from iniand waterbodies including drainage channeis aiong the west side of the Quincy Stamp
Sands, Quincy Creek, and the ponds associated with the Quincy Reclamation Plant exceeded the ESL, TEC, and PEC
for copper, the ESL for silver, and in the case of the ponds the ESL and TEC for mercury at most locations. Similar
results were obtained from near-shore sediment samples in Torch Lake near the Quincy Reclamation Plant.
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Sediment sampling locations associated with the nearshore sunken dredge (Quincy Dredge No. 2} exceeded the ESL,
TEC, and PEC for copper and the ESL for silver. One sediment sampling location near the northeast corner of the
dredge also exceeded the ESLs and TECs for mercury and pyrene.

Similar analysis results were received for sediment samples collected around the offshore sunken dredge {Quincy
Dredge No. 1). All locations exceeded the ESL, TEC, and PEC for copper and the ESL for silver. Three out of the four
locations exceeded the ESL and TEC for mercury, two locations exceeded the ESL and TEC for chromium, and one
location contained zinc above the ESL and TEC.

Nearshore sediment sampling locations along the Quincy Stamp Mills generally exceeded the ESL, TEC, and PEC for
copper, the ESL and TEC for mercury, and the ESL for silver. At some locations additional metals were also detected.
Where PNAs were analyzed, some sediment samples contained select PNAs exceeding ESLs and TECs,
predominantly off-shore from the histonc Coal Shed but also one location near Quincy Dredge No. 2.

Inorganic COCs are prevalent in the area and the related exceedances, although potentially detnmental to aquatic
biota, remain a consistent finding in sediment samples collected from throughout Torch Lake. The absence of detected
PCBs in sediment samples from QMCM supports previous data collection and analysis efforts which concluded that
“sediment samples historically collected by vanous agencies, from Torch Lake outside of the conceptual boundaries of
this Project's [Calumet and Hecla — Lake Linden, (CHLL)] Operations Area did not contain detections of PCBs.
Sediment samples collected from the CHLL contained multiple detections of Total PCBs that exceeded applicable
regulatory criteria. Moreover, interpretation of these results clearly demonstrates that there are two distinct groupings
of elevated Total PCB concentrations in sediment: The first located offshore in the Lake Linden Recreation Area and
the second located offshore in the Hubbell Processing Area. These source areas, as confirmed by the results of the
historical SPMD and fish tissue studies, are ongoing sources of PCBs that pose both ecological and potential human
health risks and continued degradation of the benthos in Torch Lake.” For additional detailed information on the
condition of Torch Lake, please refer to the following reports:

LSRN -5 S 3 B P o nAano m Lo o T =L | R . Lo PRSI 4 [ JERUUIENRDUR S, Ad_ ANAN PR P By
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a  Site Investigation Report for Abandoned Mining Wastes Torch ! =ka Man_Qinarfund Qita Malimaf and Uarla
— tala lindan MNnaratinne  hMarch ’Jn16 avallable at

(Weston 2016).
® LG MEVG\JU'HD'UUI'E 1 \UFUJ LI o Niualiuuviicu I'IﬂH'”lng Wastes TorCf ) ) - - o o
TArmnmenn~ e Midk: MNnarvadicnnmea LY PPN Y ’1016, avallable at
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5225 Surface Water Extent of Contamination

Surface water analytical results exceeded the copper ESL for all surface water samples collected in the QMCM. Total
PCBs were not detected in any of the surface water samples collected in the QMCM. PCB congeners were not detected
in the QMCM SPMD sample; however, they were detected in all other Torch Lake SPMD sample locations. VOCs were
not detected in the samples where they were analyzed and SVQOCs did not exceed a screening level or criteria.

Copper was the only inorganic constituent to exceed ESLs in surface water samples from inland waterbodies including
drainage channels along the west side of the Quincy Stamp Sands and Quincy Creek. Copper concentrations in surface
water increased from upstream to downstream locations of Quincy Creek.
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Water in the ponds associated with the Quincy Reclamation Plant contained copper and barium exceeding the ESL.
Water from the wood-ined pits just east of the ponds also contained lead exceeding the ESL and in one case the lead
TEC. Water contained in the utility sump in the northwest corner of the Quincy Reclamation Plant contained copper,
lead, and zinc in excess of ESLs.

The presence of inorganic COCs is supported by the ubiguitous presence of inorganics in study area groundwater.
Similar to the measured COC concentrations in the area sediment samples, COC concentrations in surface water are
potentially detrimental to aquatic biota and potentially human health due to its close proximity fo the shoreline. The
potential nsks associated with inorganic constituents, though prevalent in the region, should also be considered when
evaluating the extent of surface water contamination in the QMCM. For additional information on Torch Lake surface
water conditions, refer to the detailed reports listed in Section 5.2.2.4 above.
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6. CONCLUSIONS AND RECOMMENDATIONS

The analytical results and interpretation summarized in the detailed findings presented in Section 5 document potential
human health and ecological risks that are present in the QMCM. The following subsections provide a synopsis of
these findings and a recommended path forward for mitigating the identified risks.

6.1 CONCLUSIONS

Environmental impacts in the QMCM are generally characterized by detections of organic and inorganic contaminants
in soil, sediment, and to a lesser extent groundwater and surface water; repercussions cf mining era cperations in the
region. Although, specific sources of these contaminants may not be fully understood, historical research related to the
operations, closing, and eventual abandonment/scrapping of mining company operations provided substantive
evidence for assessing specific operational areas and selecting target analytes anticipated to be present in
environmental media throughout the area.

The findings of these investigative activities are summarized as follows:

= ACM are ubiquitous in the QMCM and include Transite siding, roofing materials, felt paper, Thermal System
Insulation, caulking, mastics, gaskets, woven fabrics, and tape-wrapped hoses. These matenals are present
in several areas of the QMCM and are subject to migration via wind and water ercsion. Asbestos
concentrations in 28 bulk material samples contained asbestos fibers at concentrations greater than 1 %. The
damaged and friable nature of these materials poses a potential risk to human health as it relates to the
inhalation pathway. Afthough asbestos fibers were not detected in the limited number of soil samptes collected
from the study area, the exposed nature of these materials makes them subject to further degradation that
could potentially impact surface soils in the QMCM.

= All of the RPM samples confained a number of COCs, predominantly mefals that exceeded applicable
regulatory criteria. The QMCM-RPM04 location on the hillside above Quincy Stamp Mill No. 2 exceeded
residential and non-residential DCC for lead while the QMCM-RPMO05 sample of yellow/orange cake-like
material from Quincy Stamp Mill No. 2 exceeded hazardous waste characterization limits for lead along with
DCC for lead and arsenic and a number of exposure cnteria for PNAs. At the Quincy Reclamation Plant, RPM
exceeded residential and non-residential DCC for lead and a historic waste sample exceeded residential and
non-residential PSIC for copper.

= Analytical results indicated that the contents of DM02 exceeded GSIPC for certain PNAs and VOCs along
with selenium. Selenium also exceeded GSIPC in the contents of DM(3. Neither drum contained contents
that exceeded hazardous waste limits.

= The shallow and subsurface soil analytical results for the QMCM Sl contained a number of COCs at
concentrations at or above applicable regulatory cnteria. Soil analytical results exceeded GSIPC, DWPC, and
DCC in residential and non-residential exposure scenarios as well as residential SVIIC east of M-26 at the
Quincy Stamp Mills portion of QMCM. Similarly, west of M-26 around the Quincy Stamp Mills, soil analytical
results exceeded GSIPC and DWPC in the residential and non-residential scenarios as well as residential
and non-residential DCC and residential VSIC. The predominant contaminants were inorganic compounds,
PNAs, and some VOCs. At the Quincy Reclamation Plant, soils exceeded GSIPC, DWPC, and DCC in
residential and non-residential scenarios, predominantty for inorganic compounds. The Quincy Reclamation
Plant is also the only area in the QMCM where PCBs were detected above MDEQ criteria, with one historic
surface soil sample, SS-18, exceeding residential and non-residential DCC. The advancement of additional
borings around the SS-18 location at the historic substation north of the Quincy Reclamation Plant delineated
the limits of PCB-affected soils and it does not appear to be an upland source of PCBs to Torch Lake.
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Historical surface soil screening results also included measured inorganic contaminant concentrations that
exceeded DCC and PSIC in both residential and non-residential exposure scenarios at the Quincy Stamp
Mills and Quincy Reclamation Plant. Soils encountered at the Quincy Stamp Sands, beneath the cap,
exceeded GSIPC for inorganic compounds.

= Historic surface soil XRF screening results included measured inorganic contaminant concentrations that
exceeded DCC and PSIC in both residential and non-residential exposure scenarios.

»  Groundwater analytical results exceeded DWC for hoth residential and non-residential exposure scenarios,
and GSIC for inorganic contaminants throughout the investigated areas. PNAs exceeded GSIC at several
jocations at the Quincy Reclamation Plant associated with an apparent histonic oil house, with the dissolved-
phase impact appearing to extend to the east toward Torch Lake. The western limits of the dissolved-phase
impact were defined but the spatial limits of dissolved-phase impact have not been identified. No other
analyzed constituents were detected above critena within the QMCM. Groundwater was not encountered at
the bonng terminal depths west of M-26.

= Sediment analytical results exceeded ESLs, TECs, and PECs for inorganic contaminants and PNAs.

» Surface water analytical results exceeded ESLs for inorganic compounds and one sample exceeded the
MDEQ Rule 57 Human Drinking Water Non-Cancer Value for lead. PCBs were not detected in any of the
surface water samples collected in the QMCM. PCB congeners were not detected in the QMCM SPMD
sample; however, they were detected in all other Torch Lake SPMD sample locations.

The analytical results summarized above provide sufficient analytical data and lines of evidence fo conclude that the
QMCM is a Facility as defined in Section 20101(1} {s) of the NREPA. The following table provides a summary of the
affected environmental media, applicable regulatory criteria, and potential receptors within the QMCM.
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Although PCBs were not detected in sediment samples collected from the QMCM, sediment samples collected from
jocations in Torch Lake outside of the conceptual boundaries of the QMCM did contain detections of PCBs. The majority
of these PCB detections were in sediment samples that were collected from the shallow or surface interval of sediment.
Although not specific to the QMCM, these sample analytical resuits provide a broad view of sediment quality, as it
relates fo PCB contamination, across Torch Lake.

The historical Torch Lake sediment samples combined with the QMCM sediment sample results provide a profile of
PCB contaminant distribution within the sediments of Torch Lake. Although PCBs were not detected in the QMCM, the
interpreted results clearly show two distinct groupings of Total PCB concentrafions in the CHLL portion of Torch Lake
that exceed applicable regulatory criteria: The first grouping is located offshore in the Lake Linden Recreation Area
and the second is located offshore in the Hubbell Processing Area.

6.2 RECOMMENDATIONS

The conclusions ouflined in the preceding subsection establish that parcels within QMCM are Facilities. The following
is an outline of a recommended path forward for managing the identified potential exposure nsks in the QMCM and
Torch Lake.

Section 20107a of Part 201 of NREPA describes the dufies of owners or operators of a Facility, regardiess of their
liahility, including: prevent unacceptable exposures, prevent exacerbation, and take reasonable precautions against
the foreseeable actions of third parties. Some exceptions may apply; in any case, owners and operafors of
contaminated properties should become famiitar with Section 20107a and the associated Rules.

Various actions have been taken through the implementation of remedial measures, such as the placement of a soil
and vegetafive cap on bulk waste deposits (the stamp sands east of M-26), to address these environmental issues. In
addition to the above remedial activities implemented as part of the Torch Lake Superfund Site, the EPA ERB also
conducted a removal action to miigate potenfial public health risks related to exposed stamp sands that contained
elevated arsenic concentrations and drums that contained residual waste. Based on the presence of waste materials
and the frequent trespass access to the QMCM, the MDEQ sought EPA ERB assistance in 2017 with addressing the
threats related fo abandoned containers, RPM, and ACBM.

The performance of a nisk assessment on select properties or groups of properties, based on current and anticipated
future fand-use will help identify remedial goals for properties where potential human health and ecological hazards
have been identified. Assessment based on current and future land-use condributes to the beneficial and safe re-use
and potential redevelopment of any given property by clarifying applicability of regulatory statutes, as traditional
property zoning (residential versus nonresidential) is generally undefined in the study area.

Once property-specific exposure risks have been evaluated, remedial objectives can be established with appropriate
tand use restnctions that minimize or eliminate potential exposure risks. These fand-use restrictions, or administrative
confrols, should be employed fo ensure that exposures are reliably restricted by a restrictive covenant, institufional
control, or other mechanism aliowed for under Part 201.

By copy of this SI Report, the Project findings were provided to RRD SFS which s responsible for monitoring EPA’s
remedy for the Torch Lake Superfund Site. RRD SFS should evaluate whether any remedy modifications are necessary
in Torch Lake or terrestrial areas previously addressed by EPA in light of the additional informafion provided by the
Project.

The EPA and RRD SFS should verify that administrative controls for areas that have been previously remediated by the EPA
have been employed to ensure that the selected remedy is performing as designed and those institutional confrols, where
required, have been recorded and are being enforced.
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in addition to the overarching recommendations presented above, the following provides additional considerations
specific to areas of the QMCM that have not been previously addressed by EPA and MDEQ SFS:

= Given current land use considerations, the uncontrolled nature of the identified ACM merits immediate
response actions to confrol potentiai exposure to contaminants. Once these unconirolled condittons have
been stabilized and exposure risks have been evaluated, long-term remedial objectives can be evaluated. To
ensure compliance with regulatory statutes, human health and ecological risks should minimally be
qualitatively evaluated with parcel-specific data to determine if nsks ta the public heatth, safety, or welfare or
fo the environment are likely.

= Todate, no documented remedial actions are known to have been completed in the QMCM other than capping
of the stamp sands, removal of a cache of drums from the former dump area, and removal of an area of
arsenic-contaminated stamp sands, all of which occurred east of M-26. No remedial actions are known fo
have occurred west of M-26. The identified contaminants and their uncontrolled nature, including numerous
uncharactenzed abandoned containers, ment immediate response actions to control and prevent continued
human and ecological interaction and migration of contaminants from the terrestrial portions of the study area.
Once these uncontrolled conditions have been stabilized and exposure risks have been evaluated, long-term
remedial obiectives can be evaluated.

»  MDEQ should continue to coordinate with EPA ERB aon the EPA assessment and removal activities.

=  MDEQ should continue assessment and delineation of affected areas as needed to support risk assessment
and remediation/removal planning and implementation.

Identified terrestrial and in-lake contamination in the QWCM and Torch Lake may require that addiional steps be taken
fo remove, reduce or treat the contamination to concentrations that are below applicable cleanup standards. Of these
contaminants, PCBs, although not detected in samples from the QMCM, present a unique hazard in Torch Lake due
fo their chemical properties that allow the chemical to migrate and bioaccumulate, such as in fish fissue where
concentrations of the contaminant can exceed measured concentrations in environmental samples. Although measures
such as BUls, including “Restrictions on fish and wildlife consumption™ and “Degradation of benthos™ are in place, risks
fo human health are significant due to the presence of PCBs in the food chain in terrestrial areas, and on-going potential
for upland sources of PCBs to enter Torch Lake, outside of QMCM.

MDEQ should continue to provide new study data fo the RRD SFS which is responsible for monitoring EPA’s remedy
for the terrestrial and lake portion of the Torch Lake Superfund Site so they can determine if any remedy modifications
are necessary in light of the additional information provided by the Project. The EPA and RRD SFS should verify that
administrative controls for areas that have been previously remediated by the EPA have been employed to ensure that
EPA's selected remedy is performing as designed and those institutional controls, where required, have been recorded
and are being enforced.

Additionally, MDEQ should continue information sharing and resolufion efforts with all property owners and other
stakeholders including providing pertinent data to Osceola Township and to the Michigan Department of Health and
Human Services (MDHHS) and Western Upper Peninsula Health Department (WUPHD) where evaluation of specific
potential public health risks is warranted.
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Sife Investigation Report
The Mannik & Smith Group, inc. Abandoned Mining Wasles - Torch Lake Mon-Superfund Sile

SUSPECT ASBESTOS CONTAINING MATERIAL ANALYTICAL SUMMARY
Table 3-2

Sampling and Analysis Summary
Quincy Mining Company Mason Operations Area
Abandoned Mining Wastes - Torch Lake Non-Superfund Site

Notes:

QMCM = Quincy Mining Company Mason Operations Area

SACM = Suspect Asbestos Containing Material

V0OCs = Volatite Organic Compounds

5VOCs = Semi-Volatile Organic Compounds

PCBs = Polychlorinated Biphenyls

-- = Not Applicable

C° = Degrees Celsius

mS/cm = Millisiemens per centimeter

% = Percentage

nTU = Nephelometric turbidity units

NM = No measurement

ft = feet

X = Completed sample based on the sampling rationale and the horizontal and vertical location of the sample

For the purposes of this investigation, sedimenis include residues and waste material associaied with chemical containers and
deposits on the take bottom historically discarded in Torch Lake.

In areas that have been resurfaced or capped, analytical samples were collected from directly beneath the cap/resurfacing medium
{i.e. soil cap, beach sand, gravel, etc...} so that samples are representative of historical waste deposits.

Samples described in this evaluation may actually refer to stamp sands or to other mining waste from the historic mining and
reclamation processes conducted in the area.

Evaluation based on MDEQ Criteria at ime of Project completion.

Teble 3-2
Table 2-2 Summary and Analysis.xisx Page 25 of 25 111672019

































Sife Investigation Report
The Mannik & Smith Group, inc. Abandoned Mining Wasles - Torch Lake Mon-Superfund Sile

ABANDONED CONTAINER, RESIDUAL PROCESS MATERIAL, AND WASTE ANALYTICAL SUMMARY

TABLE 5-2
Sample Analytical Summary - Abandoned Container, Residual Process Material, and Waste
Quincy Mining Company Mason Operations Area
Abandoned Mining Wastes - Torch Lake Non-Superfund Site

Abandoned Container. Residual Process Material and Waste Table Faoinetes:

- MOFC Part 201 residential and non-esidential genedic deanup oriteria and screening levels criteria were originally promulgated December 21, 2002 within the Administrative Rules for Parl 201, Environmental Remediation, of the Natural Resources and  Enwironmental Protection Act, 954 PA 451, as amended This table reflects revisions to the criteria pursuant to the December 2010 Part 201 amendments
and new criteria consistent with the provisions of R259 §706a Remediation, of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended . Release Dater December 30, 2013

- Onky detected anaiytes are listed - Gray rows indicate requesied analyses If no analyles are listed below a qray row then afl analytes of that group were either not analyzed or not delested. NO indicaies that ene or more analyte of (hat group was tested and not detected and & -- indicates not analyzed
- Bold values are ennsentrations detectad above the laboratory reporting fimit.
- Bold/Shaded cefis indicate analyle concentration exceeded applicable criteriz. MDEQ Part 201 eriteria exceeded is indicated by the foolnote in [brackets] following the result value and defined below:

{#] - Groundwater Surlace Water Interface Protection Critenia 10]- Residential Trect Contact Criteria
{31" - Soil Saturation Concentration Screening Levels 111 - Nonresidergial Drinking Water Protection Criteria
{4] - Residential Drinking Water Protection Criteria

571" - Residential Soil Volaglization t Indoor Al inhalation Criteria (VSIC)

1
171 - Nonresidential Soil Volatlization to indoor Air inhafation
131 - Nonresidential Infingte Source Volagle Soif Inhalation Critena
Bi** - Residential Infinite Source Volatile Soif inhatation Critenia 1471 - Nonresidential Fnite VSIC for 5 Meter Source Thickness
11" - Residensial Findle VS5 for 5 Meter Source Thickness 1
1

{

{ 181 - Nonnesidential Firite VSIC for 7 Meter Source Thickness
{B]** - Residential Finile VS for 2 Meter Source Thickness

[

16] - Nonresidential Particulate Soil Inhalation Criteria
4] - Residensial Particulate Soit Inhalation Criteria

= individuai criteria for this group are not presented in this lable because none were exceeded
** = ndividual criteria for this group are not presented due to Bimited exceedances. Phenanthrens in sample QMCM-RPMBS exceeded 163, [71, 18] which are 160,000 ugfkg and [13], [14], and §15] which are 150,000 ugfkg.

Evaluation based on MDEX Criteria at #me of Project sompletion

17] - Nonresidergiat Direct Condact Critesia

Samples descrbed in this evaluation may actually refer io stamp sands or to other mining waste from the historic mining and reclamation processes conducted in the atea.

-- = Nat analyzed/Not Reported PCBs = Polychiorinated biphenyis

bgs = Below ground surace YOC = Volatle organic compounds

ft = Fest SVOC = Semi-vola#le organic compound
in=inches ug/kg = Wcrograms per kifcgram

mafkg = Mifigrams per kilogram % = Percenlage

Criterfa Footmote:

il = insufficier data to develop criterion

NA = A crilenon of value 18 nol avadable

NLL = Hazardous substance is not Biely o leach under most soif conditrans.

(B} = Background, as defined in R 259.1(b), may be substituted if higher than the calculated cleanup enlerion.  Background fevels may be less than crileria for some inorganic compounds.

{0 = The neiterion developed inder R 29920 0 R 259 26 suceeds the chemiral- spenific sof saturation screening fevel (Csaf]  The person proposing or implerenting response activity shall document whether additional response activity is required io controf free-phase figuids or NAPL o protect against risks associaied with free-phase Bguids by using methods approgriate for the free-phase Hauids present.

Development of 4 site-spedific Ssat or methods presented in R 29922, R 298 2445}, and R 259 26(8) may be condurted for the relevant exposure pathways.

{0} = Calculated citerion exceeds 100 percent, hence itis reduced to 100 percent or 1.0E+3 parts per bilion {ppb}.

{D0} = Hazardaus subslance causes develnpmental effecis. Residential direct conladi crilena are proteclive of both prenatal and postnatal exposure. Nonvesidential direci coniact criteria are pratective for a pragnant adult receptor.

{G) = Groundwater surface water interface {GS1} criterion depands on the pH or water hardness, or both, of the receiving surface water  The final chronic value {FCV] for (he protecion of aquatic e shail be calsulaled based on the pH or hardness of the recelving surface water Where water hardness exceeds 400 mg CaC O34, use 400 mg CaCO3N for the FUV calculation. The FCV formula provides vafues in units of ug/l or ppb

The generic GS criterion is the iesser of the cafculated FOV, the wildlife value /WY, and the surface water human non-drinking water vafue {HNDV). The sof G5 protection criteria for these hazardous subslances are the greater of the 20 imes the GSE oriterion or the G5 soibwater partition vafues using the G5 oriteria develnped with the procedure desoribed in this footmole. A spreadsheet that may be used to cafculate GBIl and G51
proteclion criteria for {G3-foninoted hazardous substances is availabie on the Depanment of Erdronmentat Cuality {DFQ) infemet web site A hardness value of 47 5 CaCO3N and pH of 7, denved from the MOEQ Drafl Site inspection Reporl for Lake Linden Operations dated 3279/13, was used in the foomote G cafculation spreodshest

{H} = Vatence-specific chramium dala {Cr il and Gr VI shall be compared to the corresponding valence-specific cleanup criteria. If bath Cr 1 and Cr V1 are present in groundwater, the tolal concentrateon of both cannot exceed the dnnang water criterion of 100 ug/L. if anatytical dala are provided for tolal chromium only, they shall be compared lo the cleanup cnteria for Cr VI
Cr 1l soul cleanup ciilerion for protection of dnnking water can only be used al sies where groundwaler is prevenled from being used as a publc water supply, currently and m the {ulure, theough an approved land or resource use resinchon.

{I} = Hazardous substance may exhibit the characteristic of ignitability as defined in 40 CF R §261.21 (revised as of July 1, 2001}, which is adopted by reference in these rules and is available for inspection at the DEQ, 52b West Allegan Street, Lansing, Michigan. Copies of the regulation may be purchased, at a cost as of the &me of adoption of these rules of $45, from the Superintendent of documents,
Government Printing Ofitee, Washington, DC 20401 {sfock number 863-044-00155-1}, or from the DEQ, Remediation and Redevelopmont Division {RRD], 525 West Aliegan Street, Lansing, Michigan 48933, af cost

{J} = Hazardous substance may be present in several isomer forms. Isomer-spedific concentragans shaft be added together for companson fo aiteria

{M} = Calculated criterion is below the analytical target detertion Emi, therefore, the critenon defaulis to the target detection limit.

{P} = Amenable cyanide methods or mefhod OIA-1677 shall be used to quantfy cyanide concentrations for compliance with all groundwater crleria.  Tolal cyanide methods or mefhod OLA-1677 shal De used fo quantfy cyanide concentrations for compliance with soif crileria. Nonresidential direet conlacd crilena may not be protecive of the polential for release of hydrogen cyanide gas. Additional land or
resource use resisichions may be necessary Lo proiect for the acule inhatation concems assoceied wilh hydrogen cyamide gas.

{3} = Criéena for caranogenic polyoycks aromaic hydrocarbons were developod using refative polendst potencies to benzolalpyrene.
{R} = Hazardous substance may exhibit the charactenstic of reaclivity as defined m 40 CF.R. §261.23 {revised as of July 1, 2001}, which is adopled by reference in (hese nules and is avallable for inspection at the DEA, 525 Wesl Allegan Streel, Lansing, Michigan. Caopies of the regulation may be purchased, al a cost as of the time of adoption of these nutes of 345, from the Supenntendent of Documents,
Govemment Printing Office, Washinglon, DC 20401 {siock number 863-044-00155-1), or from the DEQ, RRO, 525 West Allegan Sireet, Lansing, Michigan 48933, at cast.

{T) = Refer tn the federal Toxic Substances Coreol Aot [TSCAYL 40 CF R &/61, Subpar T and 40 CF R §761, Subpan G, Lo determine the appficability of TSCA cleanup standards. Subpart D and Subpart G of 40 CF R &/61 {dudy 1, 2004} are adopted by reference in these rules and ame avaifable for inspection at the DEQ, 525 West Allegan Street, Lansing, Mickigan Copies of the regulations may be purchased,

at A cost as of the time of adaption of these rules of §55, fom the Superintendent of Documents, Government Printing Office, Washington, DC M1, or from the DEQ, RRD, 525 Wesi Allegan Street, Eansing, Michigan 48933 at cost  Alternatives to compliance with the TSCA standards fisted bolow are possible under 40 CF R &7G1 Subpan D Mew releases may be subject to the standards idemtified in 40 CF R §/61, Subpant G
Use Parl 201 soil dirert contad! cleanup ofiteria i the published able # TSCA slandards are not applicable.

{X] = The (St crtesion shown in fhe genenc cleanup crilenia tables is not protective for surface waler fhat is used as a denking waler source. (See R 28949 Foolnotes for generic cleanup crileria tables for additional information.}

{7} = Mercury is typically measured as iotal mercury. The generic cleanup ariteria, however, are based on dola for different species of mercury Specifically, data for elemental mercury, chemical absirack service {CAS) numbsr 7435976, serve as the basis for the sof volatlization o indnor gir oriteria, groundwater volatiization to indoor ake, and soff inhalation criteria. Data for methyl mercary, TAS number 22967526,

serve as the basis for the G5! oriterion; and data for mercuric chioride, CAS number T4R7HY . serve a5 the basis for the drinking water, groundwaler contact, soil dirsct contact, and the groundwater protection criteria. Comparison #o criteria shall be based on species-specific analytical data only if sufficient facfity characterization has been conducted fo nile out the presence of other spacies of mercury.

Laboratory Foalnate:
J = The resulf is an esbmated quantbily

ND =Not Detected
U = Analyie analyzod for bul not detecied above the repariad sampie reporting fimit Tabie 5-2

Table 5-2 QMCM Containers RFM Waste.xlsx Page 5 of b 114672019















































































































































































































The Mannik & Smith Group, inc.

Sie Investigation Report
Abandoned Mining Wasles - Torch Lake Mon-Superfund Sife

TABLE 5-4
Sample Analytical Summary - Soil

SOIL ANALYTICAL SUMMARY

Quincy Mining Company Mason Operations Area

Soif Tabie Footnates: Abandoned Mining Wastes - Torch Lake Non-Superfund Site

- MDEG Pavl 201 residential and non-residendial generic cleanup crieia and screening levels orteria were onginally promulgated Decemteer 21, X307 within the Adminisirative Rules for Parl 201, Environmental Remedialion, of the Natural Resourcea and Environmental Protection Act, 1984 PA 451, as amended. This labe reflecis revisions to the criteria pursuant o fhe Decernber 2010 Parl 201 amendments and new criferia consistent with
the provisions ol R233 5708a Remediation, of ke Natiral Resources and Environmentat Proteclion Ad, 1354 PA 451, a9 amended. Release Date: December 30, 2013

- Only detected analyles are Iisted - Gray rows mdicate requested analysea W no analyles are histed below a gray row then alt anahtes of thal group were either not analyzed or nol detecled. ND wndicates thal one or more analyle of that groun was tested and nol detecled and a - ndicates not analyzed.
- Beld values ane concontrations detecled above the laboratory reporiing limit
- BoldiShaded cells indicale analyle concentration exceeded applicable crleria. MDEG Pad 201 crfena exceeded 15 indicated by the foolnote m [brackels] fofiowing the resil value and defined below

2] - Groundwaler Surface Yater infarface Protechon Crtana

13[" - Sod Saturation Concenirabon Screening | evels

4] - Residential Danking Waftsr Protection Critena

5["* - Remdential Sod Volatdzabon b indoor Aur Inhalabon Cateria {VSIC)
6" - Rewdertal infinte Source Volatle Sail Inhalabon Crtena

1T - Resdental Finde VSIC for & Meter Source Thickness

110} Residential Direct Contact Crlena

11] - Nonresidential Crindung Water Proteclion Crfena

12" - Nonresidential Sott Volatilization to indoor Air inhalation
13[" - Nonresdential infinite Source Volaiile Soi inhalakion Criena

15]" - Norwesidential Finite VSIC {or 2 Meler Source Thickness
16] - Nonresidential Paricuate Sell inhalabon Critedia

H
f
H
$14[" - Nonresidential Farte VSIC Jor & Meter Sowce Thickness
H
f
f

f
H
8" - Resedential Finte VSIC for 2 Meter Source Thicknsas
Y - Residential Parlicukste Soff inhalzfion Critenia

*_

= Indrdual critena for This group are nol presented in this fable because none were exceeded

17} - Nonresrcendial Ckrect Conlad! Criteria

** = ndnvidual critenia for tis group are nof presented due fo imited excoedances. Benzene exceeded [5] which 1s 1,600 ugkg m sample $3-7 {%11/2013), and Phenanthrene exceeded [6], {71, and [B which are 160 D00 ug/kg in sample 53-13 (9/1272013}
Evaluation based on MDEQ Crtena af bee of Project completion.

Samples descrbed in this evaluaton may aclually refer b stamp sands or ta other mming waste from the tstoric mening and redamabon processes conducled in the area.

— = Not analyzedMot Reparted PCEBs = Polychlorinated biphenyls
bgo = Belrw ground surface VG = Volatite omanic compounds
fl=Feet SV = Semi-volatke organic compound
in=inches kg = Micrograme per kiagram

] pa
mg'kg = Melligrams per kilagram. % = Perceriage
Criteria Fooinotes

iD = inaufficient data to develop criterion.

NA = A crtenon or value 1s not availabde

N = Hazardous subatance 19 nol ikely fo leach under mosl soff conditons.

{B} = Background, as defined n R 239 1{bj, may be substduled i higher than the calculated dearup cnterron.  Background levels may be less than crtena for some norganic comgpounds.

{Cj=The crieron developed under R 2994 o R 23826 exceeds the chemucal- speofic soif saturabon screening leved {Caat).  The person proposing or implementing response acivily shali document whether additronal response aclialy is required bo comtrod free-phase figuids or NAPL o protec] against risks assocated with free-phase hqunds by usmg methads appropriale for lhe kee-phase hqueds present.  Develooment of a sife-
speciiic Gaat or methods presented in R 288.22. R 299 24{8;, and R 259.26(8) may be conductad for tha selevart exposure pathways.

{0 = Cakcolated criterion exceeds 130 percent, hence 1t 18 reduced to 100 percent or 1.0E+9 parls per bilkor (ppbj.
{00} = Hazardous subatance causes developmenlal effecls. Resderfial direcl contact crlena are proteciive of both prenatal and postnatal expooure.  Meonresidential dire! conlact cena are protechve for a pregrand adult receptor
{G} = Groundwaler surace water interfacs {G5¥) criterion depends on the pH or water handsess, or both, of the recefning surface waler. The final cheonic valus {FOV) for the proteclion of agualic ffe shall be ealculsied hased on the pH or hardness of the neceving suriece waler. Whers waler hardness sxceeds 400 mg CaCO3L, use 400 mg CaCOaA for the FCV catculstion. The FCV formuls provides values inwnils of ugl or ppb. The

genenc GSI oriterion 1 the lesser of the calculated FCV, the wildlife value (AW, and the surface water uman non-dnnking weter value (HNDY). The sail GSi protechion crfena for these harardous substences are the greater of the 20 Smes the GSi entenion or the G5! sod-water parifinon valiees using the G51 oriteria developed with the procedire described 1 this fostnote. A spreadsheet that may be used fo calmidale GSE and G5 protection
erlesia for {G)-ooincded hazardous subatanoes is avadlable on the Depariment of Environmental Cuality (DEQ) intemed web site. A hardress valus of 47.5 CaCONL and pH of 7, darived from the MDEQ Orafl Site Inapeciion Reperd for Lake Linden Operations dated Y2913 was used in the footnole G caleulation spreadahesl

{H} = Valence-specific chromium data {Cr Hll and Gr Vi) shall be compased to the comesponding valence-spacilic cleanup criteris. If both Cr Hi and Gr Vi are present i groundwaier, the total concentrafion of both cannot expeed the drirking watler crilerion of 100 ug/t.  If analylical data are provided for total chromim only, thay shak be compared da the cleanup aiteria for CrVl Crill sedl cleanup crfericn for prodechion of drinking waler can
oy be used atsites whane groundweter is prevented from being used as a public water supply, curtently end in the future, thowgh an epproved lard o resounce use restriction.

{1} = Hazardows subslance may exhibi the characteristic of ignilabiity as defined in 40 C.F.R. §261.21 {rovised as of July 1, 2004}, which is adopted by refererice in fhese rules and is evailable for inapection ot the DEQ, 525 West Allegan Street, Lansing, Mchigan. Gopies of the regulation may be mchased, at a cost as of the fime of adopdon of these ruies of 48, from the Supernintendent of documenis, Government Primting Office,
Washinglon, DT 20401 {slock number 869-044-00155-%}, or from the DEQ), Remediation and Redevelopmeni Drvision (RRD), 525 Wesl Allegan Skee!, Lansmg, Michigan 48333, at cosl.

{J} = Hazardous subslance may be prosent in several isomer forms. Isomer-specific concentrations shall be added together for campanson o endena.
{M} = Calculated oriterion s below the analybical lange! detecton hmit, therefore, e criteron defaults b the larget defecton imi

P} = Amenable cyaride methods or methed OIA-16TT shall be used o quanlily cyanide concerirabions for compliance with all groundwater arderiz.  Total ayanide methods or methed OlA-1677 shall be used in quantify cysride concenlrations for compliance wilh: soit critena. Monresidential direct conlact criteria may not be prefective of the polential for release of hydrogen cyanide gas. Addibional land o resource use restrictions
may be necessary bo profect for the anite mhalalon concems assoctated with hydrogen cyamde gas.

{Q} = Criteria for parcinagenic polyeyclic aromafic hydrocarbons were developed using relafive poleniial potencies b benzofajpyrene.

{R} = Harardous substance may exhibit the characlenstic of reactivity as defined in 40 C.F.R. §261.23 {rovised a8 of July 1, 2804}, winch is adopled by roderence in these rules and is evailable for inspection at the GEQ, 525 West Allegan Street, Lansing, Michigan. Copies of the regulation may be purchased, at a cost as of the fime of adopdon of these ruiss of $45, from fhe Superntendent of Documenis, Govemment Printing Office,
Washingion, BC 20401 {stock number 859-044-00155-4), or from the DEQ, RRD, 520 Wesl Allagan Sireat, Lansing, Michigen 48333, af cost.

{T) = Refer tp the federal Toxic Substancas Conirol Act {TSCA}, 40 C.F.R_§761, Subpart C and 40 C.F.R_§761, Subper G, ta delemine the appiicabiily of TSCA cleanup stendards. Subpadd D and Subpart G of 4 C.F.R. §761 {uly 4, 2001] are adopled by rolarencs in ese mles and are svailable for inspection &t the OEQ, 525 Wasi Allsgan Sirest, Lansing, Michigan. Copies of the regulalions may be purchased, 2t & cost a9 of the 8me of
adoption of these ades of §55, from the Supenntendent of Documents, Governmert Prinkng Office, Washinglon, OC 20401, or from the DEQ, RRD, 525 West Allegan Street, Lansing, Michigan 48533, at coal  Allematives b compliance with the TSCA slandards baled bolow are poassble under 40 C.F R. §761 Subparl 0. New releases may be subject (o lhe slandards ienttied n 40 CF R §76%, Subpart G Use Parl Z01 s diect
cordect deenup critena in the published table I TSCA slenderda are not applicable.

£X} = The G5 crilerion showrn in the genaric cleanup criteria tables is nol proteciive for surface water that is used as a drinking water sourca. [See R 29849 Foolnoles for generic deanup criteria lables for addifional information }

3= Mercury ia lypically measured as Iolel marcry. The generic deanup enferia, however, are based on dele for differant species of mercury. Specifically, date for slemenlal merciry, chemical absiracl senvics {CAS) rumber 7433976, sonwe aa the hasis for the s0f volatifization to indoor air ertenia, groundwater volatifizalion fo indoor air, and soil ichalation crterda. Dala for melbsd mercury, GAS number 228675826, serve a3 the basis for the
351 criferon; and dafa for merainc chloride, CAS number 7487547, serve as the baws for the dnnking water, groundwaler contacl, s direct coatact, and Lhe groundwaler profection crtena. Comparnson o cntena shall be based on species-specific analyical date onty # sufficient facibly characlenzabon has been conductad to rule out the presence of other species of mercury.

Laboratory Footnotes

= The reault is an estimated quanlty HD = Nt Detecled
J# = The result is an estimated quantiy, bui the result may bo biesed high R = The data are unusabla. The anahyle may or may not be present in the sample.
& = The romt m en esimated quaniity, i fe rost may be biased low U = Analyle analyzed for but nof deledied above the reporied sample reporting imé.

Tabie 5-4

Table 5-4 QMCM Soit.xisx Page 67 of 67 17462019
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The Mannik & Smith Group, inc. Abandoned Mining Wasles - Torch Lake Man-Superfund Sife

GROUNDWATER ANALYTICAL SUMMARY
TABLE 5-5

Sample Analytical Summary - Groundwater
Quincy Mining Company Mason Operations Area
Abandoned Mining Wastes - Torch Lake Non-Superfund Site

Gmoundwafer Tahle Foatnates:
-MDEQ Part 201 residential and nonresidential generic cleanup criteria and screening fevels critesia were onginadly psomulgaied December 24, 2002 within the Adméniskative Ruées for Part 201, Environmental Remediation, of the Naturai Rescurces and  Environmental Prafection Act, $984 PA 451, as amended. This tahie refledts revisions to the criteria
pursuant to the December 2010 Part 201 amendments and new criteria consistent with the provisions of R258.5706a.Remediation, of the Naturat Resources and Environmentai Protection Act, 1654 PA 451, as amended. Release Date: December 30, 2013.
- Oniy detected analytes are Bsted - Gray rows indicate requested anafyses. if no anaiytes are listed below a gray row then all anaiyies of that group were efther not anafyzed or not detected. ND indicates fhat one or more analyle of that group was fested and nof detected and a - indicates not anaiyzed.
- Bold vaiues are concenfralions detected above the laberatory reporting fimit.
- Bald/Shaded cells indicate anafyte concentration exceeded appéicable criteria. MDEQ Part 201 critesia exceeded is indicated by the foatnote in [brackels] foliowing the resui value and defined below:

{11 - Residentiat Drinking \Water Criteria

{21 - Nonresidential Drinking Weater Crderia

[31 - Groundwater Surface Waler interface Criteria

[4] - Weter Sclubility

{5 - Residential Groundwater Ydlat#zation fo Indoor Ak Inhalation Crilefia

{61 - Nonresidential Groundwaier Volatifization fo Indoor Alr Inhafation Griteria

[7] - Fiammabiiity and Expiosivily Screening Level

Evaluation based on MDEQ Criteria at time of Project campietion.

- = Nof analyzed/Not reported ug#l = Micrograms per fifer

bgs = Below ground surface VOC = Voiatile organic compound

ft = Feet *C = Degrees Celsius

PCBs = Polychlorinated hiphenyls mS/cm = MilliSiemens per centimeter
SVOC = Semi-volatile organic compound % = Percentage

Groundwafer Table Foolnofes:

iD = insufficient data to develop criterion.

NA = A crifefion or value is not available

NLV = Hezardous substance is not likely {o volatiize under most conditions.

{A} = Criterion is the state of Michigan drinking water standard estab#ished pursuant to Section 5 of 1978 PA 355, MCL 325.1005.

{Dj = Caicuiated criterion exceeds 100 percent, hence it is reduced fo 100 percent or 1.0E+8 parls per hiition {ppb).

{E} = Criterion is the aesthetic drinking water vaiue, as required by Section 20120ai5) of the Nafural Resources and Environmental Protection Act, 1534 PA 451, as amended {NREPA}. A notice of aesthetic impact may be employed as an institional  control mechanism # groundwater concentrations exceed the aesthetic drinking water criferion, but da not exceed the applicable heaith-
based drinking water value pravided in a table avaitable on the Department of Environmental Quality {DEC intermet web site. {See R 299.48 Footnotes for generic cieanup criteria tables for additional information}

{G} = Graundwater surface water interface {G51] criterion depends on the pH or water hardness, or both, of the receiving surface water. The final chronic value {FCV) for the protection of aquatic #fe shall be calculated based on the pH or hardness of the receiving surface water. YWhere water hardness exceeds 400 mg CaCOJL, use 400 mg CaCOSL for the FCV calculation. The FCV formula
provides vaiues in units of ug/L or ppb. The generic GSI criterion is the lesser of the calculated FCV, the witdlife value (W}, and the surface water human ron-drinking water value {HNGV}. The soil G5! protection critenia for these hazardous substances are the greater of the 20 times the GS! criterion or the GSi sofi-water partition values using the G5! criteria developed with the pracedure
described in this fooinole. A spreadsheet that may be used fo caicuiate GS! and GS! protection criteria for (Gj-footnoted hazardous substances is available on the Department of Environmental Cuatity {DEQ) internet web site. A hardress value of 47.5 CaGO3/L and pH of 7, derived fram the MDEQ Draft Site inspection Repart for Lake Linden Operations dated 3/28/13, was used in the footnote G
calculation spreadshest.

{H} = Valence-specific chromium data {(Cr iil and Cr Wi} shall be compared to the comesponding valence-specific cleanup criteria. if both Cr il and Cr Vi are present in groundwater, the total cancentration of both cannot exceed the drinking water criterion of 100 ug/L. If anahytical deta are provided for fotal chromium oniy, ihey shall be compared to the cleanup criterfa for Cr VI, Cr i s0il cleanup
criterion for pratection of drinking water can only be used af sites where groundweder is prevented fom being used as a public water supply, currendly and in the future, through an appreved fand or resource use resiriction.

{HHj = The residential criterion for sodium is 230,000 ugl in accardance with the Sodium Advisory Gounce recommendation and revised Groundwater Discharge Standards.

{{) = Hazardous substzance may exhibit the charactenistic of ignitability as defined in 40 C.F.R. §261.21 (revised as of July 1, 2001}, which is adopted by reference in these rules and is avaiable for inspection at the DEQ, 525 West Allegan Sireei, Lansing, Michigan. Cepies of the regulation may be purchased, at a cost as of the time of adopiicn of these rules of 345, from the Supesintendent ¢f
documents, Government Printing Office, Washington, DG 20401 {stock number 868-044-00%55-1), or from the DEQ, Remediation and Redevelopment Division {RRD}, 525 West Allegan Street, Lansing, Michigan 48833, at cost.

{Ji = Hazardous substance may be present in several isomer forms. tsemer-specific concentrations sha# be added fegether for comparison io criteria.

{L} = Criteria for lead are derived using a biologically based model, as allowed for under Section 20120a¢S) of the NREPA, and are not calcuiated using the algorithms and assumptions specified in pathway-specific rules.  The generic residendial drinking water criterion of 4 ugiL is lirked to the generic residential scil direct cantact critenion of 400 mg'kg. A higher concentration in the drinking water,
up to the state action level of 15 ug/L, may be allowed as a site-specific remedy and still allow for drinking water use, under Section 20120a{2} and 20%20b of the NREFA if soil concenirations are appsopriately fower than 400 mgikg. f a s#e-specific criterion is approved based an this subdivision, a notice shali e filed on the deed for 28 property where the groundwater concentrations will
exceed 4 ug/L to provide notice of the poiential for unacceptabie risk if soil or groundwater concentrations increase. Acceptable combinations of site-specific soil and drinking water concentrations are presented in a tahie available on the Depariment of Environmental Quality {DEQ} inlemet web site {See R 288.49 Footnotes for genenic cleanup criteria tables for addifional information).

{M) = Caiculated criterien is below the anaiytical target detection limit, therefore, the criterion defaults to the tanget detection imit.

{P} = Amenabie cyanide methods or method OIA-1677 shall be used to quamiify cyanide concentrations for compiiance with all groundwater criteria. Total cyanide methods or method DIA-1677 shal be used {o quantify cyanide concenirations for campliance with soif criteria. Nonresidential direct contact critersa may nof be protective of the potential for refease of hydregen cyanide gas.
Additionai land or resource use restrictions may be necessary to protect for the acute inhalation concems associated with hydrogen cyanide gas.

{R} = Hazardous substance may exhibit the characteristic of reactivity as defined in 40 C.F.R. §261.23 {revised as of July 1, 2001}, which is adopted by reference in these rules and is ava#ahie for inspection at the DEQ, 525 West Allegan Sireet, Lansing, Michigan. Copies of the regulation may be purchased, at a cost as of the ime of adoption of these rules of $45, from the Superintendent of
Documents, Govemment Printing Office, Washington, DC 20401 {stock number 868-044-00155-1}, or from the DEQ, RRE, 525 West Allegan Street, Lansing, Michigan 48933, af cost.

(S} = Criterion defaults o the hazardous substance-specific waler solubdity limit.

{T} = Refer to the federal Toxic Subsiances Control Act (TSCA), 40 CF.R. 5761, Subpant D and 40 C.F.R. §761, Subpart G, to determine the appicability of TSCA cleanup standards. Subpart D and Subpan G of 40 C.F.R. §761 £July 1, 2001) are adepted by reference in these nules and are avaffiable for inspection a¢ the DEQ, 525 West Allegan Street, Lansing, Michigan. Copies of the regulations
may be purchased, af a cost as of the time of adoption of these nuies of $55, from the Superinterident of Documents, Government Printing Office, Washington, DT 20401, or from the DEQ, RRD, 525 West Allegan Street, Lansing, Michigan 48933, at cost. Alternafives [o compiiance with the TSCA standards listed below are poasible under 40 C.F.R. §761 Subpart D. New reieases may be
subject fo the standards identified in40 C.F.R. §761, Subpart G. Use Pant 201 sof direct contact cleanup crileria in the publishedtable  TSCA standards are notappiicable.

{V] = Criterion is the aesthetic drinking weter vaiue as required by Section 20120¢a}{3) of the NREPA. Concendrafions up fo 200 ug/L. may be acceptable, and «till aliow for drinking water use, as part of a sile-specific cleanup under Section 20120a(2) and 20120k of the NREPA.
{X} = The G5i criterion shown in the generic dleanup criteria tables is not protective for surface water that is used as a drinking water source. {See R 229.49 Footnotes for generic cleanup criteria tahies for additional information.}

Laboratory Foofnotes:
J = The resuit is an esiimaied quaniity

J+ = The result is an estimated quanbity, but the resut may be biased high

J-=The resuif is an estimated quanitly, tut the result may be biased low

ND = Not Detected

U = Analyte anaiyzed for but not detected above the reported sampie reporting limit. Tabie 5-5
Table 5-5 QMCM Groundwater xisx Page 13 of 13 1/46/2019






























S#e Investigation Report
The Mannik & Smith Group, inc. Abandoned Mining Wasles - Torch Lake Mon-Superfund Sife

SEDIMENT ANALYTICAL SUMMARY
TABLE 5-6

Sample Analytical Summary - Sediment
Quincy Mining Company Mason Operations Area
Abandoned Mining Wastes - Torch Lake Non-Superfund Site

Sediment Table Footnotes:

- ESLs, TECs, and PECs are adapted from Appendix A and Appendix B of Michigan Department of Environmental Quality - Remediation and Redevelepment Division Operational Memorandum No. 4 Attachment 3, Inferim Final August 2, 2008.

- Only defected analyles are fisted - Gray rows indicate requested analyses. If no analytes are listed below a gray row then alt analytes of that group were either not analyzed or not defected. ND indicates that one or more analyte of that group was tested and not detected and a -- indicates not amalyzed.

- Bold values are concentrations detecled above the abaratory reporting limit.
- Bold/Shaded ceils indicate anaiyte concentralion exceeded applicable criteria. Criteria exceeded is indicated by the footnote in [brackets] fofiowing the result value and defined below:
[1] - EPA Region 5 RCRA ESLs dated August 22, 2003
[2] - TECs from MacDenaid ef &/, 2000
[3] - PECs from MacDonald et ai. 2000
Evaluation based on MDEQ Criteria at ime of Project completion.
Sampies described in this evaiuation may actuaily refer to stamp sands or o other mining waste from the historic mining and reclamation pracesses conducted in the area.
-- = Not anaiyzed/Not Reported
bgs = Below ground surface
ESL = Ecological Screening Level
ft = Feet
in=Inches
mg/kg = Milligrams per kilogram.
PCBs = Polychlorinated biphenyls
PEC = Probable Effect Concenfration
RCRA = Resource Conservation and Recovery Act
5V0OCs = Semi-volatile onganic compounds
TEC = Threshold Effect Concertration
ug/kg = Micrograms per kiiogram

VOCs = Volatile organic compounds

Criteria Fooinofes:

NA = A cnterion or vaiue is not available

Laboratory Footnotes:
J = The resuit is an estimated quantity
J+ = The result is an estimated quantity, but the resuit may be biased high

J- = The result is an estimated quantity, but the resulf may be biased low

ND = Not Detected
U = Analyte analyzed for but nof defected above the reparted sample reporting fimit.

Table 5-6
Table 5-6 QMCM Sediment. xisx Fage 100f10 1/46/2019
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SURFACE WATER AND SPMD ANALYTICAL SUMMARY
TABLE 5-7

Sample Analytical Summary - Surface Water and SPMD
Quincy Mining Company Mason Operations Area
Abandoned Mining Wastes - Torch Lake Non-Superfund Site

Surface Water Tabie Footnotes:

- MDEQ Rule 57 values derived from the Michigan Department of Environmental Quality, Water Bureau, Water Resources Protection, filed with the Secretary of State on January 13, 2006. Part 4 Water Quality Standards, Rule 323.1057 Toxic Substances, as amended. Updated on
February 27, 2014.

- ESLs are adapted from Appendix A and Appendix B of Michigan Department of Environmental Quality - Remediation and Redevelopment Division Operational Memorandum No. 4 Attachment 3, Interim Final August 2, 2006.

- Only detected analytes are listed - Gray rows indicate requested analyses. ¥ no analytes are kisted below a gray row then ali analytes of that group were either notf analyzed or not detected. ND indicates that one or more analyte of that group was tested and not defected and a --

indicates not analyzed.

- SPMD results are not compared to surface water criteria.

- Bold values are concentrations detected above the laboratory reporting limit.

- Bold/Shaded cells indicate analyte concentrafion exceeded applicable criteria. Criteria exceeded is indicated by the footnote in [brackets] foliowing the result value and defined below:
{4] - EPA Region 5 RCRA ESLs dated August 22, 2003
{5} - MDEQ Rule 57 Water Quality Value, HNV, drinking water source, dated February 27, 2014
[6] - MDEQ Rule 57 Water Quality Value, HCV, drinking water source, dated February 27, 2014
{71- MDEQ Rule 57 Water Quality Value, WV, dated February 27, 2014

Evaluation based on MDEQ Criteria at ime of Project completion.

- = Not analyzed/Not reported

bgs = below ground suiface

DO = Dissolved Oxygen

EPA = United States Enwvironmentat Protection Agency

ESL = Ecological Screening Level

mSicm = MEkSiemens per centimeter

ft = feet

HCV = Human Cancer Value

HNV = Human Non-Cancer Value

MDEQ = Michigan Department of Environmental Quality

NTU = Nephelometric Turbidity Unit

PCBs = Polychionnated biphenyls

RCRA = Resowce Conservation and Recovery Act

SPMD = Semi-permeable membrane device

ugft = Micrograms per liter

WV = Wildlife Value

°C = Degrees Celsius

% = Percentage

Criferia Fooinotes:

NA = a cnienon or value is not available
NLS = no literature search has been conducied

Laborafory Footnofes:

J = The result is an estimated quantity

J+ = The result is an estimated quanfity, but the result may be biased high

J- =The result is an estimated quantity, but the result may be biased low

ND = Not Detected

U = Analyte analyzed for but not detected above the reported sample reporting limst.

Tahie 5-7 QMCH Surface Waier.xlsx Page 3 of 3
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Introduction

Phase 3 - Quincy Mining Company Facilities at Mason/Torch Lake

This document encompasses the materials collected by Michigan
Technological University (MTU) Social Science staff in support of Phase 3, Task 3 of
the Michigan Department of Environmental Quality project to study and sample
“Abandoned Mining Wastes of the Torch Lake Non-Superfund Site, Contract No.
Y14110.”

Divided intc two parts, this report documents the facilities present along the
southern and western end of the Torch Lake industrial milling and reclamation
district that supported the Quincy Mining Company (QMC). Part 1 covers the
historical and archival research completed on Quincy milling and reclamation
activity. Part 2 provides the geo-referenced Google and GIS maps and the historical
maps and blueprints that document and geo-reference the location of each facility.

Part 2 will be delivered as a second document to DEQ.

Completed during Fall 2014, research draws upon the business archives,
photos, maps, blueprints, and drawings of the Quincy Mining Company at Michigan
Technological University (MTU) Archives and the Keweenaw National Historical Park
(KNHP) Archives. This landscape and its waterfront facilities supported QMC
operations that beginning with milling in the 1880s and continued with reclamation
of copper from stamp sands deposited in Torch Lake beginning in the 1940s. All

facilities ceased operation by 1970.

These documents (Part 1 and 2) complete the third and final phase of Task 3
(Building Narratives, Maps, and Documentation of the Torch Lake Industrial District)
for the Michigan Department of Environmental Quality and its sampling project in
Torch Lake. Phase 1 and 2 covered the Lake Linden, Hubbell, and Tamarack areas and
resident C&H Mining Company facilities on the Torch Lake industrial waterfront.

Phase 3 covers the shoreline in Osceola Township from the southern end of Torch



Lake, along both sides of Highway M-26, northward for nearly two miles. It

encompasses the small unincorporated community of Mason. This section also marks

the extent of stamp sand deposit (both before and after reclamation of the sands by

QMC) in Torch Lake.

The December 2014 Statement of Work (SOW, Appendix A) specifies the

following 8 tasks that were to be accomplished by the Social Sciences Department in

order to support DEQ, Weston, and MTU in identification of on-water and on-land

sampling sites for Phase 3:

Fall 2014: Phase 3

Mason/Quincy Property to Torch Lake Scuth End (Quincy historic properties)

1.

Identify major contaminants and waste streams of concern from industrial
buildings and likely locations: PCBs (completed through Sea Grant
Michigan); chemicals in reclamation processes; sludge from reclamation;
slag from smelting; coal-related products such as fly-ash; leaching reagents
from stamp mills and reclamation (ammonia, xanthates); others identified
in archives.

Investigate MTU Quincy Mining Co. archives on building function,
production processes, chemical processes, and waste streams by building
location.

Produce Building Narratives for 6 buildings (in order of location from
north to south).! Building narratives will be prioritized according to
potential to produce significant contaminated wastes to optimize
information necessary for soil and sediment sampling in late spring-
summer season. Narratives of buildings deemed insignificant for
contaminated waste production will be brief, but included in order to
document their elimination.

a. Narratives will detail opening/closing dates; production activities
within individual facilities; major updates in processes;
repurposing of buildings for different production activities;
information on incoming chemical, metal, or other waste and
possible exit sites from buildings. Narratives will draw upon
archival sources, maps, blueprints, and interviews.

! Building names are drawn from official names utilized by Quincy Mining Co. and from Sanborn

Co. maps.



b. 6 buildings: Quincy Mill No. 2; Quincy Boiler No. 2; Quincy Power
House; Quincy Mill No. 1; Quincy Boiler No. 1; Quincy Reclamation
Plant.

4. Collect and scan available Sanborn maps (through 1928) 6 buildings listed
above. Blueprints for Quincy Mining Co. buildings have not been located,
and may not exist in the MTU or KNHP archives, except for possibly the
reclamation plant that was built by C&H.

5. Conduct interviews with knowledgeable individuals about individual plant
operations.?

6. Provide a spreadsheet of sources consulted, relevance for which waste
material or chemical - e.g. Quincy Mining Co. box and files title /# in MTU
and KNHP archives.

7. Provide a bibliography of relevant sources that detail or describe
significant processing methods, chemical usages, and waste collection
strategies for Quincy Mining Co. during period of Torch Lake operations
(1880-1970).

8. Identify, if possible, the footprint for buildings identified with DEQ staff as
critical for soil sampling. This to be done in collaborating with team
member involved with GIS mapping for the project.

We have modified the format of documents presented in the Phase 3 Report
to include more extensive narratives on (1) the two Quincy stamp mills; (2) the
reclamation plant and related facilities; and (3) other buildings such as boilers, pump
house, and coal handling facilities. In addition, instead of the six buildings identified
in the SOW (section 3b above), we have provided short narratives of several
additional facilities. The reclamation plant is broken down into its different operating
components: reclamation plant itself, shore plant, and dredges. Also, the coal docks

and shed have been added, as well as the oil house and pump house.

The GIS maps, Sanborn Maps, and blueprints and drawings are provided in

Part 2 of this report, to be delivered by MITRI as a separate document.

2 KNHP funded oral history interviews during the summer and fall of 2014 with individuals
knowledgeabkle about Quincy facilities on Torch Lake. This was part of a larger project
investigating C&H and QMC milling and reclamation on Torch Lake.



The remainder of this document (Part 1 of the Phase 3 Report) is organized

into the following sections:

Section 2 contains the Narratives and Timelines of the major buildings and
operations at the Quincy Mining Company milling and reclamation site on Torch Lake.
Three substantial narratives on (1) the mills, (2) the reclamation plant, and (3] other
major buildings, detail their histories and uses. Individual information sheets on
thirteen buildings provide a shortened version of important facts for each facility in

a uniform format.

Section 3 provides the supporting documentation acquired and summarized
from the extensive archival and historical research. An annotated list of the blueprints
and drawings acquired from the MTU Archives describes the blueprints and drawings
scanned and provided on CDs delivered to DEQ. Print copies of these drawings are
available in PART 2 (Maps) of the Phase 3 Report. The next several documents
provide a list of the QMC records consulted during the research and the typed notes
from these sources. They are organized by Series Number, Folder Name, and Box
number to make it easy to locate files. This allows DEQ and Weston staff to return to
the original notes and/or documents to pursue additional questions. Other materials
included are: interview summaries from two individuals who provided information
on QMCreclamation plant operation; an annotated bibliography of secondary sources
consulted; and a list of significant individuals from QMC whose names appear
regularly in research notes and scanned documents. The multiple documents scanned
from the Archives are provided in chronological order, and the location information
in the MTU Archives for each is provided in a catalog listing before the scans. Because
of the richness of information contained in these documents, they were
scanned rather than summarized. Finally, C.H. Benedict's 1944 account of
Quincy's copper reclamation operation, from the FEngineering and Mining
Journal, isincluded at the end.

Research during Fall 2014 was conducted by MS graduate student Dan Schneider
Carol MacLennan, Principal Investigator and Professor, supervised and directed the
research effort. Both are members of the Industrial Archaeology and Heritage
Program in the MTU Social Sciences Department.



Section 2: Narratives & Timelines
Reclamation Plant & Mill Works
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Quincy Reclamation Narrative

During the latter part of the 19th century, the two major mining companies of
Michigan’s Lake copper district built mills for processing their ore on the shores of Torch
Lake in Houghton County. The Calumet & Hecla Copper Company built its mills at Lake
Linden, at the very northern end of the lake, in the late 1860s. There, they processed mostly
conglomerate ore from their mines in and around Calumet. Quincy Mining Company built
its mill No. 1 on the Torch Lake shore, at Mason, in 1892, and a second tnill about a decade
later. In these mills, Quincy processed amygdaloid ore from its mines north of Hancock.
Over the course of decades, these mills deposited enough stamp sand,! the waste product of
the milling process, in Torch Lake to radically alter the shape of the lake’s shoreline. Early
milling technologies were inefficient, and significant copper values remained in the stamp
sand. In the early decades of the 20th century, improvements in milling technology, most
significantly the introduction of the flotation process, made it possible to reclaim the
copper that was in the stamp sand. C&H began reclaiming its conglomerate stamp sand in
1918.%2 Quincy’s reclamation plant went into operation in 1943. These reclamation plants’
environmental legacy was millions of tons of post-reclamation tailings — stamp sand
reground to a powder fine consistency and re deposited in Torch Lake. These post-

reclamation tailings, 3 which till ontain opper, blanket elakebed day.

! Note on terminology: In this narrative and elsewhere in this repert, “stamp sand” refers to the coarse waste
sand Quincy’s mills deposited in Torch Lake — the sand the company’s dredge recovered for treatment in the
reclamation planL.

2 Benedict, C. Harry. “Six cent Copper from Calumet & Hecla Tailings.” The Engineering and Mining Journal
117{7).1924. 277 284.

3 Throughout this report, the term “post reclamation tailings” is used te describe waste material redeposited
into Torch Lake after the reclamation process.
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Calumet & Hecla was able to successfully reclaim its tailings much earlier than
Quincy because of its stronger financial condition and also because of the nature of its
stamp sand. The stamp sand C&H began reclaiming in 1918 was conglomerate stamp sand,
containing finer particles of copper than the amygdaloid stamp sand in Quincy’s sand
banks. The finer copper particles made the conglomerate sands more amenable to flotation
treatment using the technology available during the 1920s. Flotation treatment of
amygdaloid stamp sand, with its larger copper particles, required a more aggressive
machine. A.W. Fahrenwald introduced such a machine in the Lake district in 1929. Quincy
would adopt the technology in its No. 1 mill and, eventually, in the reclamation plant.

It took years before Quincy was able to build a reclamation plant to apply the
Fahrenwald technology to its stamp sands. The company was shut down completely from
1932 to 1937, during the depths of the Great Depression. After it resumed operations,
Quincy investigated several options for building a reclamation plant but lacked the capital
to put them into action.* That changed on June 26, 1942, when Quincy Mining Company
signed a contract with the federal Metals Reserve Company (MRC). The MRC was a
subsidiary the federal Reconstruction Finance Corporation formed to secure the nation’s
strategic metals supply during World War 11. The MRC advanced Quincy Mining Company
$1.15 million to build and launch a dredge to retrieve its tailings from Torch Lake, and
erect a state of the-art reclamation plant to process them.? The contract required Quincy to

produce 10 million pounds of copper per year, for three years. The MRC purchased this

% One example is shown in a map post dating 10 December, 1941. The map has three pencilled in proposed
shore plant locations: two tied to Quincy’s No. 1 miil and one tied to its No. 2 mill. Quincy Mining Company
Drawings Collection, Drawer 30 E24 C. Michigan Tech Archives and Copper Country Historical Collections.

5 Copper Sales Contract between Metals Reserve Company and Quincy Mining Company. 26 June, 1942, C&H,
Box 521, Folder 3. Michigan Tech Archives and Copper Country Historical Collections.
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copper at a premium price. C&H, the third party to the contract, built Quincy’s reclamation
plant and oversaw its initial operations. This arrangement was expedient for two reasons:
C&H had extensive experience with stamp sand reclamation; C&H also had on hand much
of the material and equipment necessary to build Quincy’'s reclamation plant, including an
idle regrinding facility, which it would disassemble and re-erect at Quincy’s reclamation
site at Mason.

Construction began in late 1942 and proceeded throughout most of 1943. By early
November of 1943, all six ball mills were in operation in the regrinding plant and Quincy’s
reclamation plant was up and running.® The plant had three principal parts: the dredge, the
shore plant, and the regrinding plant. Machinery in the shore plant served mostly to
remove water from the dredged tailings before they were carried by enclosed conveyor to
the regrinding plant. The shore plant also contained classifying machinery to separate
coarse sands, which required regrinding, from “slimes,”” fine sand which could proceed
directly to flotation.f Much of Quincy’s reclamation facility was salvaged from C&H’s milling
complex at Lake Linden. The American Bridge Company disassembled C&H's No. 1
regrinding plant and re erected it on a new concrete foundation at Mason as Quincy’s

regrinding plant. The same appears to be true for the shore plant and conveyor system.?

6 C. Lawton to W. P. Todd. 8 November, 1943. QMC. Michigan Tech Archives and Copper Country Historical
Collections.

7 Note on terminology: “Slime” is a nonspecific term mill operators use to describe very {ine particles of ore
mixed with water. In Michigan's Lake copper district, slime was composed of particles .25 millimeters and
smaller. Reference: Benedict, C. Harry. “Milling at the Calumet & Hecla Consolidated Copper Company.” The
Mining Congress Journal. 17(1).1931.519 527.

8 C. H. Benedict. “Reclaiming Quincy Tailings from Torch Lake.” The Engineering and Mining Journal 145(4}.
1944.74 78.

®D.E. Faust to E. R. Lovell. 22 August, 1942. C&H, Box 521, Folder 7. Michigan Tech Archives and Copper
Country Historical Collections.
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The regrinding plant is where the core operations of the reclamation process took
place: grinding, classification, and flotation. The conveyor dropped its dewatered stamp
sand into a “surge bin,” which fed the sand into six Hardinge ball mills. Hardinge mills were
horizontally mounted, conical drums filled with hardened steel balls. When the drums
rotated, the balls pulverized the stamp sand into a powder fine enough for treatment by
flotation. The consistency was roughly that of baking flour. From the ball mills, the fine
ground slime was transferred through a series of concentrating and classifying apparatus,
which separated copper-rich material from copper-poor material. Copper-rich material
proceeded to flotation machines. Quincy pumped the copper-poor material back into Torch
Lake.l In 945, Quincy built a 41 foot extension on the south side of the regrinding plant.1?

Oral history narrators have described the flotation process as it took place in the
Fahrenwald flotation machines at Quincy reclamation. In one chamber of the flotation
machine, agitators heat a mixture of water and pine oil into a bubbly froth. In another, the
reagent xanthate was introduced to incoming “pulp” from the ball mills. A chemical
reaction with the xanthate caused the copper particles to adhere to the pine oil bubbles
when the pulp moved into the frothing chamber. The bubbles lifted the copper particles
and a rotating paddle mechanism skimmed the copper bearing froth off the top. The
copper-bearing froth was then pumped through filtration and classifying machinery, then

into a Dorr thickener, which removed water from the mineral.’? Xanthate and pine oil

10 Benedict. 1944. 74 78.

1 Quincy Mining Company Annual Report for 1945.

12 1bid. The circular concrete foundations of the Dorrt thickeners, located on the south side of the Quincy
reclamation plant ruins, are arguably the site’s most distinctive extant features. “Mineral” is the term mill
operators used to describe the concentrated copper product that was sent to the smelter.
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were the only chemicals used in the flotation process as it was originally practiced at the
Quincy reclamation plant.1?

Before the concentrated mineral material left the reclamation plant, it went through
a drier to remove further moisture in preparation for smelting. This drier may have been
fuel oil fired.1* At all stages in the regrinding process preceding the Dorr thickeners, waste
material was pumped back into Torch Lake as post-reclamation tailings. Oral history
narrator RK indicated Quincy deposited its post-reclamation tailings to the south of the
reclamation plant.

Oral histories and company correspondence indicate xanthate and pine oil were
the only chemicals used in quantity in the flotation process and the reclamation process,
overall, though it is possible Quincy experimented with other chemicals from time to time,
on a limited basis.’® In 1947, Quincy’s chief purchasing agent ]. Chynocweth sent letters to
various suppliers seeking price quotes for pine oil, stating “we use approximately four
tank cars of Pine Oil (Steam Distilled) a year and are looking for a source of supply.”1 The
reclamation plant consumed xanthate in greater volumes. Quincy purchased almost all of
its xanthate from Dow Chemical Company, ordering between 7,000 and 8,000 pounds,
delivered in 250-pound drums, on a monthly basis. By comparison, monthly orders of pine
oil from the Hercules Powder Company usually totaled between 3,000 and 5,000 pounds.”

Pine oil fed into the flotation process at a rate of 16 to 17.5 cubic centimeters per minute,

13 Oral history narrators corroborate Benedict, and the archival research, on this point.

121 Chynoweth to Moorhead Machinery and Boiler Co. 18 September, 1947. QMC, Box 364, Folder 48.
Michigan Tech Archives and Copper Country Historical Collections.

15 These oral accounts match the general description of flotation given in: Philip Rabone. 1932, Flotation Plant
Practice. London: Mining Publications, Ltd.

16 1. Chynoweth to various. 2 june, 1947. QMC, Box 364, Folder 40. Michigan Tech Archives and Copper
Country Historical Collections.

17 "Reclamation Plant Supplies, 1947 1967." Ledger book. QMC, Box 661, Folder 1. Michigan Tech Archives
and Copper Country Historical Coliections.

15



whereas xanthate was fed in at rates ranging from 64 to 69 cubic centimeters per
minute.1® After plant operations ceased in late May of 1967, Quincy sold its remaining stock
of xanthate, totaling 10,250 pounds, to C&H. Quincy experimented with a sand treatment
process involving sodium sulphide in 1945. The process, intended to improve copper
recovery from oxidized stamp sands, was not successful and, it appears, was never
implemented at full production scale.? While C&H made extensive use of ammonia
leaching to recover copper from conglomerate stamp sand in its reclamation plants at Lake
Linden and Tamarack City, Quincy did not implement leaching in its reclamation of
amygdaloid stamp sand at Mason. Informant EK said amygdaloid stamp sand was far less
amenable to the leaching process because it contained numercus impurities that dissolved
in the ammonia solution along with copper. In addition to generating mineral containing an
unacceptable level of impurities, treatment of amygdaloid stamp sand by leaching was
inefficient because the impurities in the amygdaloid stamp sand “used up” the leaching
solution’s capacity to dissolve copper to no productive effect.20

In contrast to the eight stamp heads in Quincy’s mills, which were steam powered,
most of the machinery in the reclamation plant, including the Hardinge ball mills in the
regrinding plant, were powered by electricity. Quincy purchased most of this power from
Calumet & Hecla. Power lines running parallel to the Mineral Range Railroad line carried
this electricity, which was generated at C&H’s power plant in Lake Linden, from the

Tamarack reclamation plant to Mason. The power entered Quincy’s reclamation plant

18 This information was found handwritten in pencil on the back of a blank ledger sheet filed with Quincy
assay reports [rom the late 19405 and early 1250s. QMC, Box 791, Folder 5. Michigan Tech Archives and
Copper Country Historical Collections.

1?7 .. Koepel to C. Lawton. 14 November, 1345. QMC, Box 347. Michigan Tech Archives and Copper Country
Historical Collections.

20 Interview with informant EK. October 25, 2014.
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through a substation located at the northwest corner of the plant. Part of the substation —
including its switchgear and circuit breakers — was located inside the plant itself. There
were three large, oil-filled transformers located just outside the plant, also at the northwest
corner. There were at least three oil-filled transformers on the dredge in addition to a
circuit breaker that held six gallons of cil. The shore plant’s electrical requirements appear
to have been small in comparison to the regrinding plant’s. There were three small
transformers associated with the shore plant; it is not clear whether these transformers
were ry r il filled.2

With its own smelter out of commission since 1931, Quincy made arrangements
with the district’s other copper companies to refine the mineral produced at the
reclamation plant. The first mineral produced at Quincy reclamation was sent to the
Copper Range Company’s Michigan smelter located two miles west of Houghton. Later
records indicate Quincy transported this mineral via both rail and truck. At other times,
Quincy shipped its mineral by rail to Calumet & Hecla's smelting works at Hubbell. When C
& H had need of its full smelter capacity in late 1948, Quincy put one of the furnaces at its
own smelter, at Ripiey, back in working order.22

Quincy’s reclamation plant was in near-continuous operation from November of
1943 to June of 1967, though the plant experienced intermittent shutdowns at various
times during its operational life. In total, Quincy’s reclamation plant treated 21,096,460
tons of stamp sand from Torch Lake, recovering 101,082,596 pounds of refined copper.

Even with better grinding equipment and flotation technology, Quincy’s reclamation plant

21 "Reclamation Plant Inventory.” May, 1944. QMC, Box 791, Folder 6. Michigan Tech Archives and Copper
Country Historical Collections.
22 Quincy Mining Company Annual Report for 1948.
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was not able to recover 100 percent of the copper present in its mill sands. Between 1943
and 1967, the reclamation plant re-deposited approximately 43,880,777 pounds of copper
into Torch Lake in its post-reclamation tailings.?® The reclamation plant’s longevity far
exceeded Quincy management’s expectations. In the first years of the 1950s Quincy’s then
General Manager C. |. McKie and President Todd thought they were already seecing the
writing on the wall for the reclamation operation. “During the year 1950 the Reclamation
Plant treated 1,006,355 tons of sand,” McKie wrote. “We expect to finish treating all
commercial sand in our #1 Pile before the end of 1951. The outlook for successfully
treating #2 Pile is not too bright. A large portion of the pile is above water level and is
oxidized and cannot be reclaimed.”%%

Quincy’s numerous attempts to reclaim oxidized stamp sands in the coming years
were mostly frustrated, but this did not stop the reclamation operation. McKie expected
Quincy would transition completely to reclaiming the stamp sand deposit from the No. 2
mill in the spring of 1953.25 This stamp sand deposit was located farther north of the
reclamation plant, and dredging it required the installation of a booster pump to forward
the stamp sands the additional distance. Operating the booster pump required additional
electric power, which Quincy would generate using a diesel engine salvaged from a ship.

Quincy’s cost reports for the years following the diesel generator’s installation indicate

23 Production data were collected, and copper redeposition data calculated, from metallurgical reports on
Quincy’s annual cost sheets. QMC, Boxes 472 474. Michigan Tech Archives and Copper Country Historical
Collections.

24 C. J. McKie to W. P. Todd. 12 june, 1951. QMC. Michigan Tech Archives and Copper Country Historical
Collections.

25 C. |. McKie to H. . Hardenburg. 5 November, 1952. QMC, Box 372, Folder 4. Michigan Tech Archives and
Copper Country Historical Collections.
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diesel fuel accounted for only a small portion of the company’s electrical energy expenses
at the mill. Most of the reclamation plant’s electricity continued to come from C&H.26

After the diesel engine and booster pump installation, the plant ran without major
incident until January 14, 1956, when Quincy’s reclamation dredge sunk in 55 feet of water
on January 14, 1956. Fortunately for Quincy, the company had purchased a used dredge
from C&H only months earlier.?” The original dredge would stay at the bottom of Torch
Lake, where it stili sits today marked by a red buoy.

As late as 1969, two years after the reclamation plant shut down for good, Quincy
investigated other productive uses for its reclamation plant building, including a rod and
wire manufacturing plant. However, none of these plans came to fruition.2® Informant EK
indicated the plant stood idle for several years after its closure before a scrap metal
company dismantled the regrinding plant, shore plant, and conveyor apparatus. Most of the
plant’s serviceable equipment had already been sold by that time, much of it to mine
operators in South America.

Extant ruins at the Quincy reclamation plant site at Mason clearly articulate the
spatial relationships and equipment arrangements among and within the buildings that
comprised the facility. Of the four major structures that were part of the facility, only the
enclosed conveyor system that carried stamp sand from the shore plant to the regrinding
plant is absent from the landscape. Quincy’s second dredge, visible from State Highway 26,

rests on the bed of Torch Lake, close to shore. The dredge lists westward, but is remarkably

26 Quincy Mining Company Cost Reports, 1953 to 1970. QMC, Boxes 472, 473, and 474. Michigan Tech
Archives and Copper Country Historical Coliections.

27 C. J. McKie to W. P. Todd. 24 January, 1956. QMC, Box 372, Folder 5. Michigan Tech Archives and Copper
Country Historical Collections.

28 |. Chynoweth to W.P. Todd. 14 February, 1969. QMC, Box 377, Folder B. Michigan Tech Archives and Copper
Country Historical Collections.
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intact, structurally, and most of it is visible above the water. The shore plant’s foundation
and pilings still stand on the shore and in Torch Lake, respectively. These are located
northeast of the regrinding plant’s foundation. The regrinding plant foundation is almost
completely intact. Machine foundations remain present throughout the plant floor. Spatial
aspects of the regrinding and flotation processes can be read in their arrangement.
Foundations of substation equipment remain in the northwest corner of the plant ruins,
though the equipment itself is ahsent with the exception of a few power poles and

insulators.
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Quincy Reclamation Plant Timeline

1921
This is the earliest year for which evidence was found of Quincy Mining Company looking
seriously at the idea of reclaiming its Torch Lake stamp sands at Mason.

June 1 Quincy General Manager Charles Lawton writes company president W. Parsons
Todd “Re: Cost of Re-treating Stamp Sands.” The letter estimates the cost of constructing
and equipping a new mill building at $750,000 and a dredging plant to deliver sands to it at
$300,000.

1928
Quincy continues speculation and planning related to construction of its own reclamation
plant at Mason, but lacks the capital to act on these plans.

July 21 This is the date stamped on a very thorough report Quincy prepared of the
equipment and power requirements, and costs thercof, for the construction of a
reclamation plant.

1935

By this time, the Calumet & Hecla Mining Company had been successfully operating a
reclamation plant farther north on Torch Lake for 17 years. Quincy had apparently been
looking into the possibility of reclaiming its stamp sands for some time by this point.

July 17 Michigan College of Mining & Technology wrote Quincy General Manager saying
students and faculty at the college had “spent a considerable amount of time on research
with regard to the sands.” A profitable reclamation operation was possible, Hotchkiss said,
advising Quincy to keep an eye out for new reclamation processes developing elsewhere.

1942

This was a year of rapid developments for the Quincy reclamation plant. Early on, the
company was making serious plans to build a reclamation plant independently. Wartime
federal investment would make the reclamation plant a reality by the end of the year.

1943
Correspondence among company officials and contractors shows effects of wartime shortages
on construction effort.

January 11 Letter from Calumet & Hecla’s chief draftsman H. E. Williams to D.E. Faust of
the American Bridge Company indicates dismantling of the C & H No. 1 regrinding plant
was under way and perhaps far along by this time (Williams is taking back steel frame
members for C & H; he directs the contractors re-erecting the plant to substitute timber for
the reclaimed steel).
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1945
June 26 & July 23 Credit memos from the J. H. Green Company indicate unspecified scrap
was inghauled out of the Quincy mill in semi truckloads.

1946

A coal miners’ strike cuts off Quincy’s fuel supply, idling the plant during May and June of
this year. W. Parsons Todd reports to shareholders that the reclamation operation is
already beginning to exhaust the older stamp sand deposits (the older, pre 1908, deposits
were more copper-rich, since they had originally been milled with less sophisticated
technology).

1947

January 8 - Wrecking crew dismantles the unloading towers at Quincy’s coal dock for scrap.
December 13 One of few direct, if nonspecific, references to waste disposal related to the
reclamation plant: An invoice charging Cook & Riley Inc. of Chicago for freight on 675
pounds “colored waste.”

1948

Quincy built a small, new furnace at its smelter in Ripley, putting the facility back into
operation for the first time since 1931. Quincy had been smelting its mineral on a toll basis
atthe C smelter, but C needed the capacity for its own operations.

1952

Quincy is reclaiming sand containing oxidized copper from above the waterline. It is more
challenging to recover copper from this sand, likely resulting in higher levels of copper
redeposition.

Quincy also installed a 1,000 horsepower diesel engine at the reclamation plant in order to
run a booster pump that had been installed to help move tailings the now greater distance
from the dredge to the shore.

1956

January Quincy’s dredge sunk. This was Quincy’s original dredge, which still sits at the
bottom of Torch Lake, marked with a buoy, off the Mason shore. Archival records indicate
there were transformers on this dredge. It is unclear whether they contained oil
Serendipitously, Quincy had recently purchased a used dredge from C & H at the time when
their redge unk.

1958
The plant was idle most of this year but maintained in operable condition.

1959
Todd reported to sharcholders this year that the depth of remaining stamp sands was
beginning to complicate their removal.
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1962
May 31 The sand storage bin in the reclamation plant, also known as the “surge bin,”
collapsed, killing two employees.

1967
May 27 Reclamation plant shuts down. The plant would stand idle for next several years.
Various plans were floated for putting the facility into another use, but none were acted
upon.
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Quincy Mills Narrative

The Quincy Mining Company’s first milling facility was built between 1858 and 1860
on the shore of Portage Lake in Hancock, Michigan, approximately 800 feet west of the
north abutment of the Portage Lake Lift Bridge, as the bridge exists today.! Quincy used a
gravity tram to transport copper ore the relatively short distance from the company’s mine
shafts at the top of Quincy Hill down to the mill at the edge of the lake. This original mill
was equipped with several batteries of gravity stamps, which relied largely on the weight
of their iron stamp shoes to provide the force necessary to crush mine rock. Quincy
deposited waste sand from the mill in Portage Lake for nearly three decades, and over time
this submerged waste sand pile became an impediment to commercial navigation on the
waterway. With the passage of the federal River and Harbor Act of 1886, Quincy was forced
to relocate its milling operations, and chose a site about six miles north of Hancock, on the
shore of Torch Lake.? The collection of ore processing facilities and company owned
houses Quincy developed at this site would come to be known as Mason.

Construction of the stamp mill at Mason began in the spring of 1888. The original
mill building was 120 feet wide by 200 feet long and of wooden construction. While work
was under way on the stamp mill itself, Quincy was also laying track for the Quincy & Torch
Lake Railroad, which would carry ore from the mines above Hancock to the new stamp
mill. At Mason, in addition to the mill itself, Quincy built a boiler house; a pump house; a

boarding house, which was “designed for future use as a blacksmith, carpenter, and cooper

1 Hancock, Michigan [perspective view|. 1881. Beck and Pauli, Lithographers: Milwaukee. Historic American

Frnainearinag Rernrd Mallartinn Tihrarv nf Coanorece

“ U LULILELL, WAL LES Ty |1, WQUILGY WHILLLE GUIIPATLYT S MILS 6 Mg 1esunuugies, . 1860 1931," in

HAER No. MI 2, Historic American Engineering Record. 1979. Washington, D.C.: National Park Service, B.
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shop”; and a dock, 32 feet wide, stretching along 200 feet of the Torch Lake shoreline. All of
these structures are shown on the Sanborn fire maps dating from 1907 to 1949. Boiler
house No. 1 was located about 250 feet directly east of the mill. The coal dock, with a
capacity of 50,000 tons was located about 450 feet east of the mill. Its footprint was
approximately 350 feet, north to south, by 275 feet.® Site preparations in 1888 also
included digging a 600 foot-long adit from Torch Lake to the mill’s pump house to provide
the needed water for the ore dressing process.* Launders connected the mill’s boiler house
to two small creeks that ran just to the north of mill No. 1. These creeks provided water for
the mill’s boilers. A “covered bridge” connected the boiler house and the mill. This carried
steam pipes over the Quincy & Torch Lake Railroad.®* The mill's launder originated at the
midpoint of the mill's eastern elevation, extending southeast from there at an
approximately 45 degree angle.6

According to 0’Connel}, the historian who worked on the Quincy mills report for the
Historic American Engineering Record, federal waterways legisiation was not the only
factor driving Quincy’s need to relocate its milling works. The Portage Lake mill’s stamping
technology was well out of date hy the time of the move, and that milling facility was not
structurally capable of accommodating the more modern steam stamps, which used steam
cylinders to augment the force of gravity in crushing copper ore. Quincy’s Portage Lake mill
was also too small to allow Quincy to expand its mining operations.” When it went into

operation in March of 1890, Quincy’s first mill on Torch Lake had two heads of steam

3 Hancock, Michigan [map]. 1917. New York: Sanborn Map & Publishing Company.

4 Quincy Mining Company Annual Report for 1388.

50’Connell, 36 38. The watercourses of the creeks most closely associated with the miil site, as shown on the
1948 U.S. Geological Survey map, do not conform to McConnell’s description. The map shows a Quincy Creek
which ran just to the north of mill No. 1 and a second, unnamed creek which ran to the south of the mill site.
& Hancoclk, Michigan [map]. 1907. New York: Sanborn Map & Publishing Company.

/ McConnell, 25 38.
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stamps and room for a third, which Quincy would install and put into operation by 1892.8
Lankton gives this account of the mine shafts above Hancock that supplied the mill with
ore:

From the 1870s to 1891, Quincy hoisted from two shafts, Nos. 2 and 4, which

stood six hundred feet apart. By 1900, Quincy pulled copper rock from five

shafts. It opened No. 7 shaft on the southern end of its original works. It

hoisted from a rehabilitated Pewabic mine shaft, called Quincy No. 6, an from

a No. 8 shaft on teh old Mesnard property. The distance between Quincy’s

southernmost shaft, No. 7, and its northernmost, No. 8, was 7,500 feet. In

1909, Quincy finally closed the No. 4 shaft, one of its earliest, because the

ground tributary to that shaft could be exploited by neighboring shafts. At

the same time, Quincy opened a No. 9 shaft to the north, beyond the No. 8

shaft, on the site of the old Pontiac mine.?

All of these shafts worked amygdaloid ore.

Additional construction at the mill works site was under way within a year after the
original mill went into operation: a 40-foot expansion of the boiler house to make room for
two additional boilers. The 1917 Sanborn map shows 12 boilers in the original boiler house
building and two larger ilers thin e Xpansion.

Construction work on Quincy’s No. 2 mill at Mason began in 1898, though
preliminary work had been in progress since four years earlier. Mill No. 2 had three heads
of steam stamps, which were in operation by 1901. The new boiler house, located east of
the mill, was a steel structure with a footprint 56 feet by 90 feet. This second mill’s boiler
house’s coal requirements were smaller than those of the No. 1 boiler house. While the

earlier boiler house provided steam for heating the mill works’ office, assay office, and

carpenter shop in addition to powering the mill’s five stamp heads, the boiler for mill No. 2

 1bid., 39.
¢ Larry Lankton. 2010. Hollowed Ground: Copper Mining and Community Building on Lake Superior, 1840s-
1990s. Detroit: Wayne State University Press. 114 115.
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only had to power three heads of stamps. Mill No. 2’s pump house was built from brick and
steel, its footprint 54 feet square.? All of these buildings are depicted on Sanborn maps.

Mill No. 2 shut down on January 4, 1921, and never reopened.!? The U.S. copper
market was weak during this time, saturated with copper stockpiled during World War L
Calumet & Hecla Consolidated Copper Company also suspended its mining operations and
closed its Hecla mill in 1921.12 It, too, never re-opened. Presumably, Quincy kept its older
mill (mill No. 1] in operation because that mill had five stamp heads while mil} No. 2 had
only three. According to informant EK, Quincy continued to provide the mill with limited
steam for heat and electricity for lighting into the 1940s to help preserve the building for
possible future use. However, the building’s structural steel was scrapped by the late
1940s. Arnold Klatzky, whose scrap yard was located on Canal Road about a mile west of
Houghton, was the contractor who dismantled mill No. 2, which is no longer shown on the
1949 Sanborn map. Pump house No. 2 was still present at that time, but the No. 2 boiler
house is also gone from the 1949 Sanborn mabp.

General Manager C.]. McKie summarized periodic equipment upgrades made at the
mills during the early 1900s in a 1953 report to company treasurer A.M. Mansfield. Quincy
built a new coal dock and coal handling facility in 1902 (See “Other Structures”
narrative).!? The mills’ first ball mill unit was installed in 1916. By 1921, ball mills had been

installed downstream from all eight steam stamping units at the mills (the three ball mills

10 1bid., pages 42 44.

1 Quincy Mining Company Annual Report for 1921.

12 Calumet & Hecla Consolidated Copper Company Annual Report for 1921.
13 Ihid., page 51.
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in Quincy’s mill No. 2 must have operated only for a short time). Flotation equipment was
in operation at mill No. 1 by the end of 1929.1%

Mill No. 1, along with Quincy’s mining and smelting operations, shut down from
1932 to 1937, during the depths of the Great Depression. Quincy’s mines and milling
works, though not the smelter, resumed operations in 1937. It would take five years of
continual, but incremental, repairs and upgrades to bring the mill back to full scale
operation.!s

A report from the federal Bureau of Mines describes Quincy’s milling works as it
existed 1942. The wartime report was primarily concerned with its vulnerability to
espionage and sabotage, but it makes reference to a transformer station the location of
which, unfortunately, is not clearly described. The report states only “the transformer
station is located about 100 feet from the nearest building and is enclosed in a small
wooden structure. No provision has been made to catch oil in an emergency.” The report
stated Quincy bought power from the county electrical utility on Sundays, holidays, and at
other times when its own generating equipment was idle.16

Mill No. 1 shut down permanently in 1945. Boiler inspection reports from the
following year indicate the mill’s boilers had been “out of service for some time” as of May,
1946.17 In July of 1947, Quincy president William Parsons Todd gave General Manager C. J.
McKie permission to have the mill's twe launders, which crossed State Highway 26,

removed. This was in response to a request from the Michigan state highway department. It

14 C.J. McKie to A.M. Mansfield, 23 September 1953. Quincy Mining Company Collection (QMC), Box 748,
Folder 4, Michigan Tech Archives and Copper Country Historical Collections.

15 Quincy Mining Company Annual Reports for 1937 1942,

16 Bureau of Mines Report: “Vulnerability of Quincy to Sabotage.” Unpublished ms. Sept. 7, 1942. QMC, Box
784, Folder 4.

17 Boiler Inspection Report. May 4, 1946. QMC, Box 364, Folder 72.
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is not clear when the launders’ removal was actually carried out.1® According to informant
EK, the mill had a machine shop attached to it, which remained in use into the 1950s. The
mill building itself remained standing until the early 1960s, when fire destroyed much of it.

Today, the ruins of both of Quincy’s mills still stand on the west side of State
Highway 26, six miles north of Hancock. There is more standing of mill No. 1. The
easternmost portion of the building, which housed the stamp heads, and the central part,
which housed roughing jigs, have no roof or walls. A roof and walls, both precarious, still
cover the lower portion of the mill, where mineral concentration took place. On the south
side of the building there is a walled in depression, with no roof, which contains the
foundation for a large thickening tank. Mill No. 1’s still standing walls and roof are easily
visible from the highway. The ruin of mill No. 2 is harder to see from the highway. It is
deeper in the woods than the No. 1 mill. Mill No. 2's walls are completely leveled, but the
mill’s layout is more clearly visible than that of mill No. 1: stamp foundations at the west
end and three distinct floors with the remains of the separating and concentrating
equipment’s concrete foundations. The concrete turbine building structure standing
between the two mill buildings, and the smokestack for the No. 1 boiler house located
directly across State Highway 26 from the ruins of mill No. 1, are the most readily visible
remnants elsewhere on the site. These ruins are described in more detail in the “Other

Structures” narrative.

18 W.P.Todd to C.]. McKie. July 31,1947. QMC, Box 372 Folder 1.
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Quincy Mill No. 1 Timeline

1888

Quincy Mining Company began construction of its first milling facility at Mason in August of
this year. The building would hold two heads of steam stamps initially, with room for a
third head to be added later. Construction of the Quincy & Torch Lake Railroad, which
would carry ore from Quincy’s mines above Hancock to this new stamp mill in Mason, were
also underway n 888.

1890
Quincy completed construction of Mill No. 1.

1901
Wilfley tables were instalied at Mill No. 1, bringing the mill up to date in its fine-materials
separation technology.

1904
Quincy built a mineral house at the west end of the mill to stockpile the mill’s product
before it was loaded on trains and taken to Quincy’s smelter in Ripley.

1910
Quincy uilt a new launder for the mill

1915

Quincy ordered two Hardinge ball mills, installing one in each of its mills. These conical ball
mills, used to grind ore into fine-grained sand, would later be the central component of the
Quincy reclamation plant’s equipment.

1918
Quincy built an extension to the mill, 215 feet long and 123 feet wide, with red brick and
reinforced concrete walls

1920

Two heads of steam stamps were added to Mill No. 1, bringing the total number of stamp
heads to five (No. 2 had three heads, so the total number of heads for the mill works was
eight at this time). By the end of this year, all of the mill's stamp heads had been equipped
with either Hardinge or Marcy ball mills for fine grinding of stamped ore.

1929
Flotation units were installed for three of the mill's five stamp heads. Flotation equipment
was added to a fourth stamp head’s processing apparatus the following year.

1937

After sitting idle for five years because of the Great Depression, Quincy puts the mill back
into operation. Repairs and equipment upgrades would be made on a continual basis over
the ourse f e xt ive ears.
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1945
The stamp mill closed down permanently. Some of the equipment from the mill was moved

to the reclamation plant or sold. Boiler inspection reports dating to May and September of
1946 state the mill’s boilers had been “out of service for some time” as of that date.
Informant EK indicated a machine shop that was attached to the mill continued in use into

the 950s.
1960s

The stamp mill was still standing up until the early 1960s, when much of it was destroyed
in a fire, according to informant EK.
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Quincy Mill No. 2 Timeline

1898

Quincy selected a site for a second mill building at Mason. Mill No. 2 would be located 630
feet north of mill No. 1. The building would be of steel construction, 132 feet wide by 216
feet long, and would hold three heads of steam stamps.

1900
By the end of this year, two of the three stamp heads were in operation in the No. 2 mill
The third stamp head would be operating by the end of January, 1901.

1918
An addition, 91 feet wide and 132 feet long and constructed from brick, steel, and
reinforced concrete was made to the east side of the mill

1921

The No. 2 mill closed down permanently, though Quincy continued to provide the mill with
limited steam for heat and electricity for lighting to help preserve the facility for possible
future use into the 1940s.

Late 1940s

The No. 2 Mill's structural steel was scrapped by local scrap metal contractor Arnold
Klotzke.
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Other Structures: Boiler & Pump Houses, Coal Facilities,

Turbine House {Power House)

Boiler Houses and Pumping Houses

Each of the two mills at Quincy’s works at Mason had its own boiler house to
provide steam power to pump water and drive stamp heads and other machinery. The
boiler houses went into operation at the same time as their respective mills. Each mill had
its own pumping engines that pumped water from Torch Lake inte the mills, to supply
water for stamping and ancillary processes. The pumping engines for mill No. 1 were
housed in the same building as that mill’s boilers, while mill No. 2 had separate buildings
for its boilers and pumping engines. The boiler houses are of interest as facilities that
burned significant amounts of coal. The operations that took place in the pump houses
were purely mechanical, and did not likely cause environmental impact.

Quincy built its first boiler house at Mason concurrently with the No. 1 mill
construction, completing the work in 1890.1 The boilers in this house generated steam to
drive the mill’s stamp heads and the pumping engines that supplied water to the mill. The
boiler house contained 12 steam boilers, initially, and two more were added in 1891.2
Quincy’s boiler water supply was a pair of creeks that ran through the mill site. One of
these creeks, Quincy Creek, still runs through the site. The 1917 Sanborn map shows three
smokestacks associated with the building. On the north side of the building there was a
round, concrete chimney 150 feet tall which still stands at the site and a square, iron

chimney 100 feet tall and built on a stone base. There was a round, iron chimney 50 feet tall

1 Quincy Mining Company Annual Report for 1890.
» Hancock, Michigan [map]. 1907. New York: Sanborn Map & Publishing Company; Quincy Mining Company
Annual Report for 1891.
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on the boiler house’s south side. The Sanborn map also shows a “concrete coal bin,” 60 feet
in diameter, built against the north side of the building’s east elevation. The pump house
portion of the boiler house contained three pumps with a combined capacity of 13,300
gallons per minute.3

A new boiler house and pump house were built to serve the No. 2 mill. The No. 2
mill’s boiler house did not generate steam at the same scale as the boiler house for the No.
1 mill. While the No. 2 boiler house only had to provide steam to power the three heads of
stamps on the No. 2 mill, the No. 1 boiler house powered five stamp heads in the original
mill and provided steam to heat other buildings on the mill property.*

Quincy’s No. 1 boiler house went out of operation in early October of 1945, along
with the No. 1 stamp mill.5 Traces of the No. 1 boiler house’s foundation still remain on the
landscape. The facility’s most clearly visible remains are the concrete smokestack, the
stone bhase of the 100-foot-tall iron smokestack, and the concrete coal bin labelled on the
1917 Sanborn map. Of the No. 2 boiler house and pump house, far less remains. The most
visible extant structural element is a red-brick foundation that was part of the No. 2 pump

house. This is located just to the north of Quincy Creek, east of the railroad grade.

Coal Dock/Coal Shed
A map of the Quincy milling works dated 25 September, 1902 shows two docks on
the Torch Lake shore at Mason. The first dock runs along approximately 500 feet of

shoreline at the southern end of the property. Railroad tracks ran down the middle of this

3 Hancock, Michigan [map]. 1917. New York: Sanborn Map & Publishing Company.
4 C.L. Lawton to W.R. Todd. Dec. 2, 1920. QMC, Box 358 Folder 27. MTU.
5W.P. Todd to €. |. McKie. Feb. 2, 1946. QMC, Box 364 Folder 82. MTU.
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dock. The second dock built at the works was approximately 175 feet long and built almost
entirely atop pilings extending into Torch Lake. The map shows what appears to be coal
conveying machinery connecting the dock to a wooden structure labelled “coal hoist.” The
coal hoist is located about 175 feet in from the shore, and 90 feet north of Boiler House No.
2.

A dock was among the first structures Quincy built at Mason in 1888. The initial
dock was 200 feet long and 32 feet wide, stretching along the southern shoreline of the mill
works property.® Quincy extended the dock 100 feet in 1890, and again in 1891, this time
adding 200 feet to bring the dock’s total length to approximately 500 feet. In 1901, Quincy
contracted with American Bridge Company to build a coal unloading and storage plant at
the dock. This consisted of three steel coal unloading towers and a sprawling steel coal
storage shed 385 feet long and 301 feet wide. This coal shed had a capacity of 4,000 tons.”

Quincy built a second dock at Mason in 1899 “together with trestles, coal yard, and
the necessary appliances for unloading and handling coal.”® This equipment presumably
allowed Quincy to convey coal from this second dock directly to the boilers in the No. 2
boiler house.

In 1917, Quincy installed equipment that transported coal to both the No. 1 and No.
2 boiler houses. In that year’s report to the company shareholders, Lawton reported the
machinery “now conveys coal to the crushers and elevates it to a large storage bin from

which it is fed to the Taylor stokers. The installation also handles the coal from the No. 2

6 O’Connell, Charles F,, Jr., “Quincy Mining Company: Stamp Mills & Milling Technologies, c. 1860-1931," in
HAER No. MI-2, Historic American Engineering Record. 1979. Washington, D.C.: National Park Service, 36.
7 Quincy Mining Company Annual Report for 1901.
8 Quincy Mining Company Annual Report for 1899.
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boiler plant, and is doing this work satisfactorily.”? In 1919, Quincy was consuming about
240 tons of coal per day, among its various operations.!? The overall impression from the
documentary record is that Quincy received all of its coal at Mason and distributed it
among its mining, milling, and smelting operations by rail. Quincy used anthracite coal at
its smelteril, and most likely to fuel the boilers at the stamp mills. Bituminous coal was
used for domestic heating purposes in Quincy’'s company-owned housing at Mason.

In 1948, Quincy scrapped the coal towers associated with the first dock and its coal
shed. The J.H. Green Company was the scrap company that did this work.!? It is not clear
whether the coal shed was also dismantled at this time. There are no remains of the docks

or coal handling equipment visible on the landscape today.

Turbine House (Power House)

Located between the No. 1 mill and the No. 2 mill, the turbine/power house at
Mason is of interest as a building where electricity was produced. Its construction began in
1919 and the facility was in operation from 1922 until the late 1940s. The turbine/power
house’s footprint was a square, 48 feet on each side, and the building was approximately 46
feet tall.

Steam provided power for the heavy operations in Quincy’s stamp mills, such as
stamping ore and pumping water. Steam also drove a generator to provide electricity for

motors that powered some of the equipment, such as jigs and Wilfley tables, in the No. 1

9 Quincy Mining Company Annual Report for 1917,

10 C. L. Lawton to W. P. Todd. Aug. 14, 1922. QMC, Box 358, Folder 17. MTU.
11 Ibid.

12 McKie to W.P. Todd. 8 January, 1947. QMC, Box 364, Folder 31. MTU.
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stamp mill. Quincy purchased electricity for the motors in mill No. 2 and other needs from
the Houghton County Electric Light Company, an expense the company sought to eliminate.

Company correspondence shows Quincy was investigating the use of a steam
turbine to harness exhaust steam from its stamp heads, and use it to generate electricity, as
early as 1910. Nothing came of those explorations at that time.13 Ground preparation for
the turbine house began in August of 1919.14 Correspondence between general manager
Charles Lawton and company president W. Parson Todd mentions this excavation included
“filling in the creek between the two mills.”'5 He may have meant simply rerouting Quincy
Creek, which still flows just to the north of mill No. 1. Actual construction of the
turbine/power house would not begin for another two years and by the end of December,
1921, the work was progressing slowly, the mill’s concrete walls having just been poured.16

Quincy purchased the turbine/power house’s 2,000-kilowatt turbine and generator
from General Electric in June of 1922, The "mixed pressure” steam turbine generated 1,500
kilowatts from low pressure exhaust steam from the mill's stamp heads and 500 kilowatts
of high pressure steam directly from the mill’s boilers. When the generator plant went into
operation in 1923, it resulted in lowered coal consumption at the Mason mill site.1?

The turbine generator, which depended on exhaust steam from the mill’s steam
stamps to operate, would have gone out of operation with the closing of the No. 1 mill in
the mid- to late 1940s. The turbine/power house building still stands at the site, though

none of its equipment remains inside. Though electricity was produced in this building,

13 MC. Box 354, Folder 23. MTU.

14 C. M. Lawton to W.P. Todd. 16 September, 1919. QMC, Box 344, Folder 24. MTU.
15 Aug. 21, 1919. QMC, Box 344, Folder 24. MTU.

16 W.P. Todd to C. M. Lawton. Dec. 21, 1922.QMC, Box 358, Folder 38. MTU.

17 Quincy Mining Company annual reports for 1922 and 1923.
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there is no indication transformers were associated with it. PCBs were not likely used at

this site.
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Turbine House {Power House) Timeline

1919
Site preparation for the installation of a mixed-pressure steam turbine began in September.
This included grading the site and filling in a creek that ran between the No. 1 and No. 2
mills.

1922
Quincy began construction of the turbine house late in the year. Work proceeded slowly
because of inclement weather.

1923

Quincy completed construction of the turbine house. The building had nearly a square
footprint, being 36 feet wide by 38 feet long. The two story building was 45 feet high, its
walls made from reinforced concrete and faced with brick. The building housed a 2,000
kilowatt “mixed pressure” steam turbine and generator.

1940s

The turbine building went out of operation in the 1940s with the closing of Quincy’s No. 1
mill. The turbine building is still standing, empty of equipment, between the ruins of the
No. 1 and No. 2 mills.
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Building Information Sheets
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1. Quincy Reclamation Dredge
See Reclamation Plant Narrative and Timeline

Significant: Yes, e redge ad il-filled transformers and circuit breakers on board
Alternative (common) names for building: “The redge”

Dates:

1. Built: 943 Original redge); 956 (Second Dredge was bought used from C&H)

2. Modified: nknown

3. Ceased operation: 1956 (Original Dredge sunk}); 1967 (Dredge bought from C&H).

4. Structure removed: Original Dredge remains at the bottom of Torch Lake; Second
Dredge is still standing

Maps/Plans available:

1. Dredge locations are not generally shown on maps, most likely because the dredge was
mobile.

2. There is a collection of Bucyrus Erie dredge blueprints (for the original dredge, which
now at the bottom of Torch Lake), bound together into a booklet, n e Quincy ning
Company Drawings Collection (MS-012), Drawer 32-B-24, Michigan Tech Archives and
Copper Country Historical Collections. The last drawing in this packet shows the location
of three transformers that were on board the dredge.

Building narrative:

While construction was under way on Quincy’s reclamation plant at Mason, the
Bucyrus Erie Company in Milwaukee was assembling the mechanical apparatus for the
dredge that would recover stamp sand from Quincy’s Torch Lake sand banks for treatment
in the new reclamation plant. Roland C. Buck Contractors, based in northern Wisconsin,
built the dredge’s floating hull and the superstructure surrounding the dredging apparatus.
This dredge was very similar in its design and construction to the dredges C&H had used
successfully to reclaim its stamp sands at Lake Linden.

The dredge went into operation with the rest of the reclamation plant in November
of 194 3. During its first decade of operation, the dredge mostly worked on the stamp sand
bank left by Quincy’s mill No. 1. This deposit was located just to the south of mill No. 1. The
dredge was mobile, and Quincy towed it from place to place, in a systematic movement
pattern, to recover sands from different parts of the bank. By the early 1950s, the dredge
was beginning to work the sand bank from Quincy’s mill No. 2. A substantial portion of this
bank protruded above the water, and the copper remaining in this sand oxidized, which
made this copper difficult to reclaim.

In January of 1956, Quincy's dredge sunk to the bottom of Torch Lake, where it still
sits today, marked buy a buoy (divers had investigated the sunk dredge, and determined it
was t rth e ost ecover t).

Supporting documents:
1. Quincy Mining Company Annual Reports.
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2. Letter from 1952 describing moving dredge to No. 2 mill’s tailings pile.?

3. May, 1944 reclamation plant electrical inventory. This document gives a list of electrical
equipment on board the dredge. It lists five different transformers and a “0il Blast
Circuit Breaker,” which contained 6 gallons of oil.2

4. Letter from 1956 describing dredge sinking.?

Potential Waste and Pollution Concerns:

The dredge was electrically powered and generated no waste of its own. There were
transformers and an oil filled circuit breaker on the dredge that sunk to the bottom of
Torch Lake. It is likely the dredge currently seen east of State Highway 26 in Mason had
similar electrical equipment.

1 C.J. McKie to HJ. Hardenberg. 5 November, 1952. Quincy Mining Company Collection (QMC], Box 372, Folder
5. Michigan Tech Archives and Copper Country Historical Collections (MTU).

2(QMC Box 791, Folder 6, MTU.

3 C.J. McKie to H.J. Hardenberg. 24 January, 1956. QMC, Box 372, Folder 5. MTU.
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2. Shore Plant

See Reclamation Plant Narrative and Timeline

Significant: No
Alternative (common) names for building: None

Dates:

1. Built: 1943

2. Modified: 944

3. Ceased operation: 1967

4, Structure removed: 1970s

Maps/Plans available:

1. C&H Drawing No. 10500. 24 October, 1942. “Shore Plant General Arrangement.”*

2. C&H Drawing Nos. 10492 & 10493. Map last revised 19 May, 1943 showing complete
overview of reclamation plant site.’

Building narrative:

The shore plant was built in 1942 and 1943, along with the rest of the reclamation
plant at Mason. This structure had belonged to C&H and was disassembled, moved by rail,
and e erected t ason.

The shore plant’s machinery included a pump for pulling in tailings from the dredge.
Its structure included a radial bridge, which carried the dredge pump pipe, and pivoted on
a rcular et f ailroad acks n rder ollow the dredge’s movement from place to
place on the sand banks. A “rubbish screen” prevented detritus the dredge sucked up from
entering he shore plant.

The shore plant building itself contained classifying equipment that separated
coarse stamp sand from fine slimes. The coarse sand was conveyed to the ball mills in the
regrinding plant, while the fine slimes were conveyed separately, directly to the regrinding
plant’s lotation loor. Quincy built an expansion to the shore plant in late 1944 to
accommodate -foot diameter settling tank.

The shore plant’s operating life coincided with that of the reclamation plant, in
general. The facility was in continuous use except for a few intermittent interruptions
when the reclamation operation, as a whole, was idle. The shore plant shut down in 1967
with the rest of the Quincy reclamation plant.

Supporting documents:

1. A package of American Bridge Company blueprints includes a list of materials used in
building the Quincy shore plant. C&H dismantled its own shore plant at Lake Linden, and
rebuilt it at Mason. A few new materials were necessary, but the building erected at Lake
Linden was mostly a reconstruction of C&H’s building.t

4 Calumet and Hecla Mining Companies Drawings Collection {MS 005), Drawer 32 B 23 (Drawer 349, Folder
B by C&H’s numbering system}. MTU.

5MS 005, Drawer 32 B 23 (Drawer 349, Folder B by C&H'’s numbering system). MTU.

6§ MS 005. Drawer 32 B 24 (C&H Drawer 352). MTU.

47



2. Letter describing addition to the shore plant.”

3. Inventory of electrical equipment from May, 1944.%

4. Handwritten note describing three transformers “on a 2 Pole Tower near shore plant.”?

5. C. . Benedict’s article on the Quincy reclamation plant Engineering and Mining
Journall?

6. Photos showing shore plant construction: pile driving and foundation.11

Potential Waste and Pollution Concerns:

There are no pollution concerns directly associated with the activities that took
place within the shore plant. Copper bearing sands were transported through this building
en route to the regrinding plant. The rubbish screen, located on the lake side of the plant
may have served to concentrate detritus the dredge pulled up from the bottom of Torch
Lake at this location. There are also three small transformers associated with the shore
plant. They were located on an electrical tower outside the buiiding. Archival materials
which efer is wer o t escribe ts cation.

7 C.L. Lawton to W.P. Todd. 30 November, 1944. QMC, Box 347. MTU.

8 QMC Box 791, Folder 6, MTU.

9 No Date. alumet ecla ining ompanies ollection C&H), ox 22, older . TU

10 C.H. Benedict. “Reclaiming Quincy Tailings from Torch Lake.” The Engineering and Mining journal 45(4).
April, 1944.74 785

11 "Reclamation Plant Construction” photos in Louis Koepell Collection. Catalog No. KEWE 1. Keweenaw
National Historical Park Archives. KNHP.
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3. Regrinding Plant

See Reclamation Plant Narrative and Timeline

Significant: Yes, e ecgrinding plant had a substation th PCB il-filled transformers in
its northwest corner; the regrinding plant ground stamp sand recovered from Torch Lake
into fine particles, generating copper bearing, st-reclamation tailings that were re-
deposited in Torch Lake; chemicals xanthate and pine oil were ed xtensively n is
plant

Alternative (common) names for building: None

Dates:

1. Built: 1943

5. Modified: 944

6. Ceased operation: 1967

7. Structure removed: 1970s

Maps/Plans available:

1. C&H Drawing No. 10500. 24 October, 194 2. “Shore Plant General Arrangement.”12

2. C&H Drawing Nos. 10492 & 10493. Map last revised 19 May, 1943 showing complete
overview of reclamation plant site.13

3. C&H Drawing No. T5265296. No date. “Outline: Transformers.” Illustrates large ocutdoor
transformers that were part of the regrinding plant’s substation.1*

4. C&H Drawing No. 10528. Nov. 4, 1943. “Quincy Regrinding Plant: Wiring Diagram.”
Shows wiring scheme for the regrinding plant’s electrical system.'®

5. C&H Drawing 10517. April 5, 1943. “Quincy Regrinding Plant Substation: Floor and
Transformer Piers.” Shows foundations for substation at the regrinding plant; the
structures depicted are still mostly visible on the landscape.16

6. Quincy racing o. 0491. uly 1, 942“Quincy grinding Plant: Plant and
Longitudinal Sections.” Shows floor plan and arrangement of equipment in regrinding
plant; location of power ubstation  hown.l”

Building narrative:

The regrinding plant was built in 1942 and 1943, along with the rest of the
reclamation plant at Mason. Like the shore plant, this structure had belonged to C&H and
was disassembled, moved by rail, and re-erected t ason.

The regrinding facility was the central component of Quincy’s reclamation plant.
The core operations of reclamation took place within. Reclaimed stamp sand carried by
conveyor belt from the shore plant fed from a large “surge” bin at the north end of the

12 Calumet and Hecla Mining Companies Drawings Collection {MS 005), Drawer 32 B 23 {Drawer 349, Folder
B by C&H’s numbering system}. MTU.

B MS 005, Drawer 32 B 23 (Drawer 349, Folder B by C&H's numbering system). MTU.

14 MS 005 Drawer 32 B 24 (C & H Drawer 352). MTU.

15 MS 005 Drawer 32 B 23 (C&H Drawer 349, Folder B). MTU.

16 MS 005 Drawer 32 B 23 (C&H Drawer 349, Folder B). MTU.

17 MS 005 Drawer 32-B-23 (C&H Drawer 349, Folder B). MTU.
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building into a series of Hardinge ball mills which ground the sand into particles fine
enough for treatment by flotation (see Reclamation Plant Narrative for full description of
the stamp sand reclamation process). Copper mineral generated in the regrinding plant
was transported by rail to Quincy’s smelter in Hancock, or to other smelter’s in the Lake
copper district, which melted Quincy’s copper on a contract basis. Launders carried the
finely ground waste material from the foot of the regrinding plant out into Torch Lake.
Quincy re deposited these post-reclamation tailings to the north of the reclamation plant,
while continuing to dredge its old stamp sand from the sand banks outh f ¢ acility.

This reclamation operation was essential to Quincy’s economic viability in the
company’s later years. This is shown in the fact that after the federal government withdrew
price supports after the end of World War 1I, Quincy shuttered its mining operations
permanently. The reclamation plant was the company’s sole source of smeltable mineral
for the last 25 years of Quincy operations.

The regrinding plant’s operating iife coincided with that of the reclamation plant, in
general. The facility was in continuous use except for a few intermittent interruptions
when the reclamation operation, as a whole, was idle. The regrinding plant shut down in
1967 with the rest of the Quincy reclamation plant.

Supporting documents:

1. Copper Sales ontract between Metals Reserve Company and Quincy Mining Company.
26 June, 1942.18

2. C. Lawton to W. P. Todd. 8 November, 1943. Letter describing reclamation plant going
into operation.1?

3. C. . Benedict. “Reclaiming Quincy Tailings from Torch Lake.” Article giving  depth
description of the reclamation plant, with focus on regrinding plant.20

4, D. E. Faust to E. R. Lovell. 22 August, 1942. Letter describing disassembly and re-
erection of regrinding plant.21

5. ]. Chynoweth to various. 2 June, 1947. Letter describing Quincy’s consumption rate for
pine oil.22

6. “Reclamation Plant Supplies, 1947-1967.” Ledger book containing data related to
xanthate consumption.?3

Potential Waste and Pollution Concerns:

Flotation consumed large amounts of the chemicals xanthate and pine oil, but the
chief environmental detriment attributed to the regrinding plant was the fact that it
generated millions of tons of tailings (called “post reclamation tailings” in the Reclamation
Plant Narrative). This finely ground material still contained significant amounts of copper.
The tailings’ fine consistently facilitated their spread across the Torch Lake lakebed, and
made the copper they contained more bioavailable. The regrinding plant also had a sizeable
substation at its northwest corner, with transformers containing PCB laden il

18 C&H Box 521, Folder 3. MTU.

1% Quincy Mining Company Records (QMC). MTU.

20 The Engineering and Mining fournal 145(4).1944. 74 78.
21 C&H, Box 521, Folder 7. MTU.

22 QMC, Box 364, Folder 40. MTU.

23 OMC, Box 661, Folder 1. MTU.
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4. Mill No. 1

See Mills Narrative and mill No. 1 Timeline
Significant: Yes, deposited stamp sands bearing copper and heavy metals in Torch Lake

Alternative (common) names for building: None

Dates:

1. Built: 1889

2. Modified: 1904 - mineral house built at southwest end; 1910 - new launder built; 1918
building xtended astward

3. Ceased operation: 1945

4. Structure removed: Still partially standing, western three quarters are a ruin

5. Last time seen on map/aerial photo: 1949 (Sanborn Map)

Maps/Plans available:

Sanborn ire Insurance Maps: 1907, 1917, 1928, 1949 (Update of 1928 Map). MTU.
1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

1922 Quincy Mills Map (2818 B). 012, Drawer E 21-A. MTU.

1942 Oxidized Sand Test Map. MS 012, Drawer E 21 B. U.

1953 Mill Sands Map. MS 012, Drawer E 21 B. U.

1954 Mill Sands Cross Sections. MS 012, Drawer E 21 B.  U.

oW e

Building narrative:

Construction of mill No. 1 began in 1888 and was competed in 1890. The mill went into
operation with two stamp heads running; a third stamp head went into operation in 1892.
The primary environmental concern with this facility is its output of copper-laden stamp
sand into Torch Lake. Ore treatment by flotation was practiced in this facility, using the
chemical reagent xanthate beginning in 1930. The mill shut down in 1945 and its ruins are
still partially standing at Mason.

Supporting documents:

1. Quincy Mining Company Annual Reports, 1889-1947

2. Historic American Engineering Record report on Quincy Mining Company.24
3. Letter describing flotation equipment installation.25

4. Letter summarizing equipment upgrades at mill.2é

Potential Waste and Pollution Concerns:
Over the course of its operational life, Quincy’s mill No. 1 deposited millions of tons
of stamp sands into Torch Lake. This material contained copper and heavy metals.

24 0'Connell, Charles F., jr,, “Quincy Mining Company: Stamp Mills & Milling Technologies, ¢. 1860 1931," in
HAER No. M1 2, Historic American Engineering Record. 1979. Washington, D.C.: National Park Service.

25 C. M. Lawton to W.P. Todd. 24 November, 1930. QMC, Box 360, Folder 60. MTU.

26 C.]. McKie to A.M. Mansfield. 23 September 1953. QMC, Box 748, Folder 4. MTU.
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5. Boiler House No. 1/Pump House No. 1

See Other Structures Narrative

Significant: Yes, al was burned
Alternative (common) names for building: None

Dates:

1. Built: 1889

2. Modified: rly 1890s addition nstructed n ast ide f e outh levation ouse
two more steam boilers

3. Ceased operation: 1945

4. Structure removed: Unknown

5. Last time seen on map/aerial photo: 1949 (Sanborn Map)

Maps/Plans available:

. Sanborn ire Insurance Maps: 907, 917, 928, 949 Update f 928 Map). U.
. 1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

. 1922 Quincy Mills Map (2818 B). 012, Drawer E 21-A. MTU.

. 1942 Oxidized Sand Test Map. MS 012, Drawer E 21 B. U.

. 1953 Mill Sands Map. 012, Drawer E 21 B. U.

. 1954 Mill Sands Cross Sections. MS 012, Drawer E 21 B. U.

Oy LN W DN =

Building narrative:

Quincy built its first boiler house at Mason concurrently with the No. 1 mill
construction, completing the work in 1890. The boilers in this house generated steam to
drive the mill's stamp heads and the pumping engine that supplied water to the mill. This
pumping engine was located in its own building. The boiler house contained 12 steam
boilers, initially, and two more were added in 1891. Quincy’s boiler water supply was a pair
of creeks that ran through the mill site. One of these creeks, Quincy Creek, still runs through
the site. Boiler house No. 1 was the most active of the two boiler houses at the mill site. It
supplied steam to power stamps in mill No. 1, and for heating anciliary buildings on the site
such as the mill office and carpenter shop. The boiler house ceased operation in 1945,
along with Quincy’s No. 1 mill.

At the western end of boiler house No. 1, with a wall separating them from the
boilers, were the pumping engines that provided water necessary for ore milling in
Quincy’s No. 1 mill. These pumps were powered by steam from the boilers.

Supporting documents:
1. Quincy Mining Company Annual Reports.
2. Internal report on coal consumption at mill boiler houses.?”

Potential Waste and Pollution Concerns:

The chief environmental concern associated with boiler house No. 1 is that large
amounts of coal were burned there for decades.

27 QMC, Box 358, Folder 37. MTU.
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6. Mill No. 2
See Mills Narrative and Mill No. 2 Timeline

Significant: Yes, as source of stamp sand deposition into Torch Lake
Alternative (common) names for building: None

Dates:

1. Built: 1898 1900

2. Modified: 1918 (addition built on east side of mili)
3. Ceased operation: 1921

4. Structure removed: Late 1940s

Maps/Plans available:

1. Sanborn ire Insurance Maps: 1907, 1917, 1928, 1949 (Update of 1928 Map). MTU.
2. 1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

3. 1922 Quincy Mills Map (2818 B). 012, Drawer E 21-A. MTU.

4. 1942 Oxidized Sand Test Map. MS 012, Drawer 21 B. U.

Building narrative:

Quincy’s mill No. 2 went into operation in 1900. The mill contained three heads of
steam stamps and had its own boiler and pump houses. This mill deposited stamp sands
north of the Quincy mill No. 1 stamp sand deposit. Quincy began reclaiming the No. 2 stamp
sand deposits in the 1950s, having first focused its attention on the stamp sand deposits
from its older mill. The No. 2 mill shut down permanently in 1921, though Quincy still
serviced the building wit limited steam for heat and electricity for limited lighting for at
least two decades following the closure. Presumably, Quincy kept its older mill in
operation, as opposed to the No. 2 mill, because the old mill had five heads of stamps while
the No. 2 mill had only three.

Supporting documents:
1. Quincy Mining Company Annual Reports, 1898-1947.
2. Historic American Engineering Record report on Quincy Mining Company.2®

Potential Waste and Pollution Concerns:
Over the course of its operational life, Quincy’s mill No. 2 deposited millions of tons
of stamp sands into Torch Lake. This material contained copper and heavy metals.

28 0'Connell, Charles F,, jr., “Quincy Mining Company: Stamp Mills & Milling Technologies, c. 1860 1931," in
HAER No. MI 2, Historic American Engineering Record. 1979. Washington, D.C.: National Park Service.
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7. Boiler House No. 2

See Other Structures Narrative

Significant: Yes, as a facility where coal was burned in large amounts
Alternative (common) names for building: None

Dates:

1. Built: 1898 1900

2. Modified: nknown

3. Ceased operation: 1921

4. Structure removed: Late 1940s

Maps/Plans available:

1. Sanborn ire Insurance Maps: 1907, 1917, 1928, 1949 (Update of 1928 Map). MTU.
2. 1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

3. 1953 Mill Sands Map. MS 012, Drawer E 21 B. U.

4. Historic American Engineering Record report on Quincy Mining Company.2?

Building narrative:

Boiler House No. 2 was built along with Quincy’s mill No. 2 at Mason. This boiler
house contained five Hawley Downdraft Boilers. It's smokestack was 75 feet tall, made of
iron on a stone base. Unlike the boiler house for mill No. 1, which housed pumps in addition
to boilers, mill No. 2 had separate buildings for its pumps and boilers. Boiler house No. 2
operated on a smaller scale in comparison with boiler house No. 1. it's primary role was
supplying steam to power the three heads of stamps in mill No. 2.

Supporting documents:
1. Quincy Mining Company Annual Reports.
2. Internal eport on coal consumption at mill boiler houses.30

Potential Waste and Pollution Concerns:
The chief environmental concern associated with boiler house No. 1 is that large
amounts of coal were burned there for decades.

2% 0’Connell, Charles F., jr,, “Quincy Mining Company: Stamp Mills & Milling Technologies, ¢. 1860 1931," in
HAER No. M1 2, Historic American Engineering Record. 1979. Washington, D.C.: National Park Service.
30 QMC, Box 358, Folder 37. MTU.
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8. Pump House No. 2

See Other Structures Narrative

Significant: No
Alternative (common) names for building: None

Dates:

1. Built: 1898 1900

2. Modified: nknown

3. Ceased operation: 1921

4. Structure removed: Unknown

5. Last time seen on map/aerial photo: 1949 Sanborn Map

Maps/Plans available:

1. Sanborn ire Insurance aps:1907,1917,1928, 1949 (Update of 1928 Map). TU.
2. 1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

3. 1942 Oxidized Sand Test Map. MS 012, Drawer E 21 B.  U.

Building narrative:

Pump house No. 2 was built starting in 1898 along with mill No. 2 and its boiler
house. The pumping engines in this pump house pumped water for the milling process in
mill No. 2. This building also housed a small pumping engine that supplied water for fire
suppression. A masonry adit seven feet wide, seven and one half feet deep, and 100 feet
long connected pump house No. 2 to Torch Lake, providing water to feed the pumps.

Supporting documents:
1. Quincy Mining Company Annual Reports.

Potential Waste and Pollution Concerns:
There reno known aste or pollution concerns associated ith his uilding.
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9. Turbine House (Power House)
See Other Structures Narrative

Significant: No
Alternative (common) names for building: None

Dates:

1. Built: 1921

2. Modified: nknown

3. Ceased operation: Late 1940s

4. Structure removed: Still anding

Maps/Plans available:
1. Sanborn ire Insurance Maps: 1928, 1949 (Update of 1928 Map). MTU.
2. 1922 Quincy Mills Map (2818 B). 012, Drawer E 21-A. MTU.

Building narrative:

In an effort to reduce its reliance on the Houghton County Electric Company for
power at its mills, Quincy built the turbine house in 1921 to house a 2,000KW mixed
pressure steam turbine. Most of the steam that powered the generator was exhaust steam
from the No. 1 stamp mill, though some steam from the No. 1 boiler house was alsc used.
This turbine would provide for most of the electrical needs at the mill. While it operated
concurrently with the reclamation plant for a time, the reclamation plant got its electricity
from &H and not from the turbine house.

Supporting documents:

1. Quincy Mining Company Annual Reports.

2. “Report on Exhaust Steam Turbine for Quincy Mills,” internal company document.3!
3. Correspondence describing site preparation for turbine generating facility. 32

Potential Waste and Pollution Concerns:
Despite the fact that electricity was produced in this facility, there is non indication
transformers or other oil-filled electrical equipment was present.

31 28 November, 1921. QMC, Box 354, Folder 37. MTU
32 C. L. Lawton to W.P. Todd. 16 September, 1919. QMC Box 344, Folder 24. MTU.
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10. Coal Shed

See Other Structures Narrative

Significant: Yes, cause alwas tored ere nalarge cale
Alternative (common) names for building: None

Dates:

1. Built: 1901

2. Modified: 917

3. Ceased operation: Unknown
4., Structure removed: Unknown

Maps/Plans available:

1. Sanborn ire Insurance Maps: 1928, 1949 (Update of 1928 Map). MTU.
2. 1953 Mill Sands Map. MS 012, Drawer E 21 B. U.

3. 1942 Oxidized Sand Test Map. MS 012, Drawer E 21 B. U.

4. 1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

Building narrative:

American Bridge Company built the coal dock in 1901 for Quincy Mining Company.
The structure was 385 feet long and 301 feet wide. Its storage capacity was 4,000 tons.
Associated with the coal shed were three steel coal unloading towers, which unloaded coal
from ships docked at the first Quincy dock. In 1917, Quincy added conveying machinery to
the mill which distributed coal to both the No. 1 and No. 2 boiler houses. Quincy received
all of its coal at Mason and distributed it by rail to its mines and smelter. In 1948, the ].H.
Green Company scrapped the three steel coal loading towers associated with the coal dock
and shed. There is a structure having the same approximate dimensions as the coal shed on
a 1953 map of the Mason shoreline, but it is labelled “coal dock.”

Supporting documents:

1. Quincy Mining Company Annual Reports.

2. Letter describing coal consumption.33

3. Letter describing scrapping of coal unloading towers.3*

Potential Waste and Pollution Concerns:

Pollution concerns related to this facility are chiefly related to the large amounts of
coal hat ere ored ithin

33 C. L. Lawton to W. P. Todd. Aug. 14, 1922. QMC, Box 358, Folder 17. MTU.
3% McKie to W.P. Todd. B January, 1947. QMC, Bax 364, Folder 31. MTU.

57



11. Dock No. 1

See Other Structures Narrative
Significant: No

Alternative {common) names for building: None

Dates:

1. Built: 1888

2. Modified: 891, 901

3. Ceased operation: Unknown
4. Structure removed: Unknown

Maps/Plans available:

1. Sanborn ire Insurance Maps: 1928, 1949 (Update of 1928 Map). TU.
2. 1953 Mill Sands Map. MS 012, Drawer E 21 B. U.

3. 1942 Oxidized Sand Test Map. MS 012, Drawer E 21 B. U.

4. 1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

Building narrative:

Dock No. 1 was the first structure Quincy built at Mason, prior to commencing
construction of its milling works there. The initial dock was 200 feet long. By end of 1891
Quincy had expanded the dock twice, bringing its length to 500 feet. This dock ran parallel
to e horeand ts oundations, n e stern ide, were on land.

Supporting documents:
Quincy Mining Company annual reports.

Potential Waste and Pollution Concerns:
There re no known aste or pollution concerns associated ith his ructure.
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12. Dock No. 2

See Other Structures Narrative
Significant: No

Alternative {common) names for building: None

Dates:

1. Built: 1899

2. Modified: nknown

3. Ceased operation: Unknown, most likely prior to 1953
4. Structure removed: Unknown, most likely prior to 1953

Maps/Plans available:

1. Sanborn ire Insurance Maps: 1928, 1949 (Update of 1928 Map). TU.
2. 1953 Mill Sands Map. MS 012, Drawer E 21 B. U.

3. 1942 Oxidized Sand Test Map. MS 012, Drawer E 21 B. U.

4. 1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

Building narrative:

Quincy built this dock in 1899 to serve mill No. 2, particularly its boiler house. In
contrast to dock No. 1, which had its shore side foundations built on land, this second dock
at Mason was built almost entirely on pilings in Torch Lake. From the start, this dock was
equipped with equipment to convey coal directly to the No. 2 boiler house. A map dated 15
December, 1953, shows stamp sand deposits where this dock had stood.

Supporting documents:
1. Quincy Mining Company annual reports.

Potential Waste and Pollution Concerns:
There reno known waste r llution oncerns sociated th is tructure.
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13. 0il House

Significant: No
Alternative (common) names for building: None

Dates:

1. Built: Unknown

2. Modified: nknown

3. Ceased operation: Unknown

4. Structure removed: Unknown

5. Last time seen on map/aerial photo: 949

Maps/Plans available:

1. Sanborn ire Insurance Maps: 1907, 1917, 1928, 1949 (Update of 1928 Map). MTU.

2. 1902 Quincy Mason Map (QD0092). MS 012, Drawer E 24 C. MTU.

Building narrative:

According to informant EK, this small structure was used to house oil for lubricating
machinery. Maps indicate the structure was built into the hillside and was mostly
underground.

Supporting documents:
Interview with EK, 14 November, 2014,

Potential Waste and Pollution Concerns:
This uilding contained Is for lubricating machinery and may have contained other
chemicals used in the maintenance of machines.
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Section 3: Supporting Documentation
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Annotated List of Drawings and Blueprints at
Michigan Tech Archives & Copper Country Historical Collectionsl

MS-012: Quincy Drawings Collection

Drawer 30-E15-A

This drawer contains blueprints for misc. castings at the Quincy mill and elsewhere
{pipe fittings, etc.) There are also blueprints and a tracing showing different types of
machinery, such as a jigging machine and a “mechanical device for removing jig
concentrates”

1.

N

July 17, 1912. Drawing showing “proposed Turbine Building” There is also a
tracing with a floor plan and front elevation.

{Scanned with File Name MS012-30-E15-A-QD2762}

Aug. 16, 1922, Blueprint showing “Exhaust Steam Piping No. 1 Mill”

Aug. 19, 1922, American Bridge Company blueprint showing turbine building, no
longer labeled as “proposed.” Building’s dimensions are 40 feet, north to south,
38 feet east to west, and 48 feet tall.

May 9, 1922. Blueprint for a “Truscon Standard Steel Building,” a prefabricated
building from the Truscon Steel Company in Detroit. It is not clear whether
Quincy ever erected such a building and if they did, where they putit up.

Drawer 30-E21-A
This drawer contains numerous maps of Quincy’s works at Mason, mostly predating
erection of the reclamation plant.

1.

Undated. Map on heavy card stock (indicating it was intended for frequent use in
the field) shows Coal Dock and No. 1 mill as well as the advancement of the stamp
sand shoreline into Torch Lake (latest date added is Sept., 1917). This map is
heavily marked with faint, inscrutable pencil notations.

. Undated. Map showing buildings and shoreline at Mason works, including the No.

2 Mill. Shorelines shown for years 1902, 1910, 1914, 1916, 1917, 1919. There is
also a tracing of this map, but without the No. 2 Mill

. Undated. Blueprint map showing all buildings at Mason works. The buildings are

labeled in red pencil.

. March 21, 1922, Tracing shows No. 1 and No. 2 mill. An odd circular structure,

possibly a smokestack, was noted to the south of the No. 2 mill.
{Scanned with File Name MS012-30-E21-A-QD0173edited}

1 This is a list of all relevant drawings and blueprints found during the course of archival research
for the project. Those drawings, maps, and blueprints that will be delivered to the DEQ as digital
scans are annotated with the name of the digital file.



Drawer 30-E21-B
This drawer contains a collection of drawings showing the Quincy shoreline. These are
interesting because they post-date the construction of the reclamation plant. Many of
these drawings appear to be representations of dredging activities on the stamp sand
banks. It would be possible to recreate the movements of the dredge based on this
spatial data.
1. Undated. Tracing of map predating reclamation plant showing development of
stamp sand deposits/evolution of shoreline with tonnages of stamp sand given.
2. Approx. Oct. 1952. This map demarcates portions of the stamp sand bank No. 1
the dredge worked from 1946 to 1952. The last date given is Oct. 1952.
{Scanned with File Name MS012-30-E21-B-QD1712}
3. Dec. 13, 1954. Map of sand bank development, with cross sections. This is a pretty
fascinating drawing, as it shows the sand banks in three dimensions.
{Scanned with File Name MS012-30-E21-B-QD1729}
4. Dec. 15, 1953. This is a working map of sand bank No. 2, similar to #2 above. Its
latest date is May, 1959.
{Scanned with File Name MS012-30-E21-B-QD0911}

Drawer 30-E23-A

Drawer contains maps mostly relating to Quincy’s mine properties. There is one

tracing showing sand depositions:

1. March 7, 1940. Drawing No. 2979F. This tracing shows the Mason shoreline and
sand deposits. It gives water depths for various locations, including depth of
water above submerged stamp sand banks.

Drawer 30-E23-A

This drawer contains various maps of the Mason mills location, especially focusing on

railroad tracks. Buildings are mapped in various levels of detail, though usually not

greatly detailed,

1. June 17, 1904. This is a tracing of a map showing Quincy’s railroad tracks used for
carrying mineral to the smelter.

2. Aug. 1, 1888. This tracing of a survey/plat map shows probably the original route
of the Torch Lake Railroad company’s lines through the Mason location. This map
is in two parts.

. Undated. Drawing of No. 2 mill and surrcundings.

4. Undated. Map L-13-B-1. Shows No. 2 Mill and some surrounding structures,
including ratlroad tracks, launders, steam pipes, possibly electrical lines.(Detail;
note symbol marked “2,300 volts” just left of center)

5. April 24, 1930. Blueprint relating to highway routing. From the state highway
department? Shows mills and railroad lines, power house and roads, pipes and
launders.

6. Aug. 4, 1902. Plan of coal track to boiler house, Mill No. 2.(Detail)

. Oct. 15, 1902. Tracing showing Mill Complex and coal shed/dock. Includes more

detail of coal shed than most drawings.
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Drawer 30-E24-C
More maps about shorelines and mills (Torch Lake at Mason).

1.

Dec. 10, 1941. Map dated by K. Spiroff shows evolution of shoreline at Mason
through years of stamp sand deposition. Dates are given for each period of
deposition, along with tonnages of stamp sand deposited (figures presumably
gleaned from Quincy’s own records). This map also shows the arrangement of a
series of test holes that were drilled into the sands in order to assess their copper
content. A table is provided, showing the copper densities for each test hole.
{Scanned with File Name MS012-30-E21-B-QD1735}

. Dec. 10, 1941. Another map showing shoreline evolution.
. Sept. 25, 1902. Tracing showing mill works. Coal hoist, “0il House” labeled. Map

indicates coal shed was a steel structure as was the “New Mill,” its boiler house,
and its pumphouse; the old boiler house and oil house were stone; the “0ld Mill”
(Miil No. 1), the coal hoist, and the blacksmith shop were wooden.

{Scanned with File Name MS012-30-E24C-QD0092}

. A second map dated 12/10/1941 by “W.E.B. - K.5.” shows mills, coal dock, boiler

house, etc. This map has penciled-in sketches of proposed locations for the
reclamation operation’s shore plant. All are located to the southeast of the mills,
on the south side of the stamp sand peninsula.
Two options are given for plants tying into the company’s No. 1 Mill (the older of
the two mills):
* Plan A (southernmost) — requires 1,150 feet of conveyor belt some on
trestles or in tunnels; site elevation is 7 feet above lake level; “next
costliest”
s Plan B — Requires 700 feet of conveyor belt; site elevation is 20 feet above
lake, “costliest”
One option is given for a plant tying into the Company’s No. 2 Mill (the newer of
the two mills)
» Plan C (Northernmost) — requires 1,400 feet of conveyor belt; site
elevation is 15 feet above lake level; notations: “Advantages of #2 Mill:
Can be installed without any (illegibie) by present work. Tailings wili not be
run around. Besides when through will have large dump grounds. Will
have to elevate tailings in near future.”

. Another version of the map described above has the proposed locations drawn

more carefully with colored pencil.

Drawer 30-F13-A
This drawer contains numerous blueprints for Quincy’s No. 1 Mill and a few for the No.

2.

2 Mill.
1.

Undated. No. 2714-17. Tracing of foundations for rock bins, three stamp heads,
and the jigging and washing floor for an addition to Quincy’s No. 1 Mill.

1897. No. 2714-17. Plan and elevations for addition to Quincy stamp mill, wood
frame construction with a stone foundation.



3. Undated. Blueprint plan view for Stamp Mill No. 2 by F. M. Schubert. Shows three
stamp heads and placement of jigs and classifiers (“washing” machinery). The
building’s dimensions were 132-by-217 feet.

{Scanned with File Name MS012-F-13A-QD2670}

4. Undated. Torn lower fragment of a drawing showing a sectional elevation of one
of the Quincy Mills, showing drive belting and arrangement of machinery.

5. June 29, 1909(7) (Date is very faint, year is either 1904 or 1909, probably 1909).
Blueprint showing sectional elevation for an addition to Quincy’s No. 1 Mill “Wash
Dept.” (This refers to the mineral concentration equipment at the end of the
milling process, post-stamping and post-jigging).

MS-005: C & H Drawings Collection

Drawer 32-B-23 (C&H Drawer 349, Folder A): More Quincy Reclamation
Drawings

This folder contains drawings of pump foundations and of equipment. The following
may be of interest:

1. Dec. 12,1942, No. 10508. Regrinding Plant Floor

2. Aug. 7,1942. No. 10497. Regrinding Plant Foundation

3. Oct. 24, 1942. No. 10500. Shore Plant General Arrangement

4. Alarge pack of Bucyrus Erie dredge drawings

Drawer 32-B-23 (C&H Drawer 349, Folder B): More Quincy Reclamation

Drawings

This folder contains the following drawings of interest:

1. “Soundings and Dredge Operation” map

2. June 26, 1942 (Revised May 19, 1943) No. 10492. Map showing full Reclamation
works (Including “rubbish platform” and “rubbish screen box” to the northeast of
the Shore Plant). The piant does not seem to make any use of the No. 1 Mill that is
discernibie from this map.

3. Oct. 20, 1942. No. 15122. “Quincy Reclamation Plant Electric Circuits One Line
Diagram.

4. Nov. 4, 1943. No. 10528. Regrinding Plant Wiring Diagram. There were two
transformers on the exterior of the building at the west side of the north
elevation. A third transformer was located inside the plant, in the center of the
plant’s northernmost portion.

{Scanned With File Name MS005-349-B-23-10528)}

5. No. 10508. Good drawing of the regrinding plant floor. This drawing is
reproduced as C & H Tracing No. 10491, and the tracing is a lot more legible than
this drawing.

6. June 30, 1942. No. 10493. General Arrangement of Reclamation Plant. Shows
Regrinding Plant, Conveyor System, Shore Plant. Indicates Electrical Substation
was located within the Regrinding plant, in the northwest corner of the building,



7. July 21,1942. No. 10494, Cross-sections of the regrinding plant showing details of
equipment placement and orientation.

8. July 21, 1942. No. 10491. Floor plan of Regrinding Plant. Shows location of
substation.

{Scanned With File Name MS005-31-B22-10491}

9. April 15, 1943. No. 10517. Quincy Regrinding Plant Substation. Shows floor plan
of substation and transformers’ foundation piers (along with elevations of same).
Shows Substation in the northwest corner of the Regrinding Plant, Shows cross
sections of foundations for substation, Shows floor plan of substation, Shows
footprints of the outdoor transformers’ foundations, their spatial relationship to
the building. Refers to General Electric Drawing T-5265296.

{Scanned With File Name MS005-349-B-23-10517}

Drawer 32-B-23 (C&H Drawer 350)

This folder contains a few maps, including one that his hand drawn in pencil, showing

the Mason works and stamp sand banks. There are also some construction plans and

machinery drawings.

Map showing the Quincy dredging grid dated Dec. 29, 1942

Another 1941 map of stamp sand drill tests and their assay data

Map dated Dec. 10, 1941 showing the whole site, pre-reclamation plant: Coal Dock,
No. 1 & No. 2 Mill, Boiler House, Offices, Railroad tracks, unmarked buildings

Drawing of Reclamation Plant heating layout

Machinery Drawings: Crane Trolley and tracks, Sand Pumps

Plans for launching the dredge hull

Drawing of the Reclamation Plant “Conveyor Gallery”

Drawer 32-B-24 (C & H Number 351) Quincy Reclamation Plant
This drawer contains packets of blueprints relating to the Quincy Reclamation Plant.
Many of these are for plant machinery:

Denver “Sub-A” Flotation Machine

10x4-foot Dorrco Filter

24-foot Dorr Thickener

35-foot Dorr Slime Thickener

66-foot Akins Classifiers

Westinghouse electric motors

Centrifugal Pumps (Ingersoli-Rand)

Allis Chalmers Conical Mill



Drawer 32-B-24 (C & H Drawer 352) “Dredge”

1.

Oct. 28, 1942. No. T-5265296. (General Electric) Shows overhead elevation views
of the outdoor transformer. The main body of the transformer was 11 feet, 7.5
inches tall. It was rectangular in profile and footprint. Contained 12,500 lbs of oil.
Drawing does not indicate how many of these transformers were
ordered/installed. Handwriting on the blueprint reads “Quincy Reclamation Plant
Substation — Transfoermers” (note plural).

{Scanned With File Name MS005-352-32-B-24-T5265296)

. Oct. 30, 1942. No. PP-6228847 (General Electric). “Metal Clad Switchgear.” Shows

switchgear layout for Substation switches. Refers to contract for list of materials.

. No. 237072. Last page of Bucyrus Erie Drawings Package shows locations of

transformers on the dredge.

. A package of American Bridge Co. drawings has a materials list showing what

materials were reclaimed from C & H for the construction of the shore plant.



Lists of Archival Records Consulted

69



70



CALUMET & HECLA FILES, SEFTEMBER - DECEMBER , 2014

Michigan Tech Archives & Copper Ccuntry Historical Collections, MS-002, Calumet & Hecla Collection

§eriesIDescription

Box Folder Year(s)
4.4.38 (4.3.30) President’s Office Alphabetical, A-Z, 1910-19639
Quincy Mining Co.-Power Contracts 84 9 1946-1966
8.2.5 (B.2.5} Quincy Reclamation Project, 18940-1849 (2 cu.ft.}
Letter Book-C&H Cons. Co.-Shop Requisitions 128 6 1942-1943
Miscellaneous Data 521 1 1942-1943
Miscellaneous Data 521 2 1942
Proposals, Contracts, etc. 521 3 1942-1949
Miscellaneous Correspondence, etc. 521 004-005 1941-1945
Miscellaneous Company Files, etc. 521 006-008 1942-1949
Government 521 9 1942-1945
Government 522 1 1942-1945
Michigan College of Mining and Technology 522 2 1940 & 1942
Quincy Mining Co. (Engineering Dept.)-Addresses Index 522 3 ?
Dredge 522 4 1942-1943
Coal Scow Repairs 522 5 1943
Reports from Hermann Hardware Co. 522 6 1943
Proposals, Blueprints, Corr. 522 007-008 1942-1945
Corr., Blueprints 523 001-008
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QUINCY FILES, SEPTEMBER - DECEMBER, 2014

Michigan Tech Archives & Copper Country Historical Collections, MS-001, Quincy Mining Company Collection

§eriesIDescripti0n Box Folder Year(s)

Subseries 2.6 - Correspondence of Lawton Era (27 cu.ft.)
2.6.3 Lawton Correspondence with New York Office, 1919 - 1922

re: MaclLean Construction Co. and Stamp Mill 344 11 1919

Between Pres (WR Todd), VP (WP Todd) and Lawton re: Stamp Mill 344 13 1920

Between Pres (WR Todd) and Lawton re: Stamp Mill 344 18 1921

Between Pres (WR Todd), VP (WP Todd) and Lawton re: Stamp Mill 344 20 1921

Between Pres (WR Todd), VP (WP Todd) and Lawton re: Stamp Mill 344 24 1919-1922
SubSubSeries 2.6.4 Lawton Correspondence with New York Office, 1926 - 1944

Between Pres (WR Todd) and Lawton re: Stamp Mill 345 18 1935

2.6.5 Lawton Correspondence with New York Office and other Businesses, 1939 - 1946

President (WP Todd), Lawton & Businesses 347 1 Feb 1942 - Apr 1942
President (WP Todd), Lawton & Businesses 347 2 May 1942 - Jul 1942
President (WP Todd), Lawton & Businesses 347 3 Aug 1942 - Oct 1942
President (WP Todd), Lawton & Businesses 347 4 Nov 1942 - Mar 1943
President (WP Todd), Lawton & Businesses 347 5 Apr 1943 - Jun 1943
President (WP Todd), Lawton & Businesses 347 6 Jul 1943 - Sep 1943
President (WP Todd), Lawton & Businesses 347 7 Oct 1943 - Dec 1943
President (WP Todd) and Lawton 347 8 Jan 1944 - Mar 1944
President (WP Todd), Lawton & Businesses 347 9 Apr 1944 - Jun 1944
President (WP Todd), Lawton & Businesses 347 10 Jul 1944 - Oct 1944
President (WP Todd), Lawton & Businesses 347 11 Nov 1944 - Dec 1945
President (WP Todd), Lawton & Businesses 347 12 Jan 1945 - Feb 1945
President (WP Todd), Lawton & Businesses 347 13 Mar 1945 - May 1945
President (WP Todd), Lawton & Businesses 347 14 Jun 1945 - Aug 1945
President (WP Todd), Lawton & Businesses 347 15 Sep 1945 - Dec 1945
President (WP Todd), Lawton & Businesses Jan 1 347 16 946 - Jul 1946

2.6.6 Correspondence of Treasurers and Assistant Treasurers, 1905 - 1921

Coal & Supply 348 7 1918 - 1918

Coal & Supply 348 8 1919 - 1923

Coal & Supply 348 9 1922 - 1924
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2.6.9 Lawton Office Files, 1922 - 1938

Quincy Stamp Sands 363 4 1932

2.6.12 Subject Files, 1904 - 1917

Boilers 353 7 1905 - 1916
Coal Dock 353 13 1910 - 1916
Correspondence—Pulverizers w/ Supt. Lawton, 1906-1912 353 18

Turbines 354 21 1909 - 1910
Turbines 354 22 1906 - 1913
Turbines 354 23 1913 - 1915
Waste Sands Contract 355 24 1909 - 1912
Coal 353 30 1906 - 1911
Coal 353 31 1911 - 1916
Coal Supplies 354 37 1921

2.6.14 Subject Files, 1918 - 1925

Coal and Supplies 358 3 1918 - 1918
Coal and Supplies 358 4 1918 - 1918
Coal and Supplies - Machinery 358 17 1919

Coal, Supplies, and Machinery 358 27 1920

Coal, Powder Supplies 358 37 1922
Electric Power Turbine 358 38 1907, 1921 - 1922
2.6.15 Subject Files, 1926 - 1931

Coal 360 1 1926

Stamp Mill 360 13 1927

Coal 360 22 1927

Stamp Mill 360 27 1928
Flotation, Stamp Sands, Etc. 360 29

Coal 360 31 1928

Stamp Mill 360 39 1929

Coal 360 43 1929

Stamp Mill 360 o8 1930

Coal 360 62 1930

Stamp Mill 360 78 1931
Coal/Electric Power, 1931 360 82

Coal/ Electric Power 360 82 1931
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2.6.15 Subject Files, 1926 - 1931, Continued

Stamp Mill: Between Supt (Hayden) and Lawfon 363 7 1928 - 1931

2.6.18 Subject Files, 1945 - 1947

Alphabetical Subjects 364 1-102 1942-1947, some later
Real Estate Taxes- -Reclamation 364 47 1944 - 1947
Statistics- -Reclamation Plant 364 57 1944

Sprinkler System- - Reclamation Plant 364 59 1945

Coal 364 75 1944

Coal 364 76 1945

2.6.15 Subject Files, 1926 - 1931

Flotation, Stamp Sands 360 29 1928

Flotation, Stamp Sands, Silver 360 41 1929

Flotation, Stamp Sands, Silver 360 60 1230

Flotation, Stamp Sands, Silver 360 80 1931

Flotation, Stamp Sands, Silver 360 96 1932 - 1933

2.6.18 Subject Files, 1945 - 1947

Ball Mill Lose Time 364 4 1946 - 1947
Electrical Equipment 364 91 1946

Grinding Balls 364 20 1945 - 1946
Subseries 2.7 - Correspondence of McKie and Subsequent Eras

2.7.1 McKie with New York Office, 1947 — 1957

President (WP Todd), Gen. Manager (CJ McKie) and Businesses 372 1 Jan 1947 - Dec 1947
President (WP Todd), Gen. Manager (CJ McKie) and Businesses 372 2 Jan 1948 - May 1949
President (WP Todd), Gen. Manager {CJ McKie) and Businesses 372 3 Jun 1949 - Dec 1950
President (WP Todd), Gen Manager (CJ McKie) and Businesses 372 4 Jan 1951 - Dec 1952
President (WP Todd), Gen. Manager (CJ McKie) and Businesses 372 5 Jan 1953 - Aug 1957
2.7.2 Subject Files, 1948-1949

Insurance -- Reclamation Plant 372 58 1948-1949
Reclamation Inventory Sales 372 59 1948 - 1949
Miscellaneous R 373 75 1950 - 1951

2.7.2 Subject Files, 1948 - 1949

Grinding Balls 372 55 1948 - 1949

Pine Qil 372 67 1948 - 1949
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2.7.3 Subject Files, 1950 - 1951

Grinding Balls 373 66 1950 - 1951
Coal 373 38 1950 - 1951
2.7.4 Subject Files, 1952 - 1971

Power 374 20 1954 - 1957
2.7.5 Subiject Files, 1950 - 1972

Coal 375 4 1961 - 1965
Invoices - Portage Coal & Dock Co. 375 69 1970 - 1971
Subseries 3.3 - General Accounting Ledgers, 1852-1971 (16 cu.ft.}

3.3.2 Michigan Office Records

Mine Ledger - Reclamation Plant 629 1943 - 1970
Subseries 3.5 - Cost Sheets and Other Cost Data, 1893-1983

Cost Sheets - Mine, Reclamation 472 8 1943

Cost Sheets - Mine, Reclamation, Smelter 472 a 1944

Cost Sheets - Mine, Reclamation, Smelter 472 10 1945

Cost Sheets - Mine, Reclamation 472 1 1946

Cost Sheets - Mine 472 12 1947

Cost Sheets - Mine, Reclamation, Smelter 472 13 1948

Cost Sheets - Mine, Rec.amation, Smelter 472 14 1949

Cost Sheets - Mine, Reclamation, Smelter 472 15 1950

Cost Sheets - Mine, Reclamation, Smelter 472 16 1951

Cost Sheets - Mine, Reclamation, Smelter 472 17 1952

Cost Sheets - Mine, Reclamation, Smelter 473 1 1953

Cost Sheets - Mine, Reclamation, Smelter 473 2 1954

Cost Sheets - Mine, Reclamation, Smelter 473 3 1955

Cost Sheets - Mine, Reclamation, Smelter 473 4 1956

Cost Sheets - Mine, Reclamation, Smelter 473 5 1957

Cost Sheets - Mine, Reclamation, Smelter 473 6 1958

Cost Sheets - Mine, Reclamation, Smelter 473 7 1959

Cost Sheets - Mine, Reclamation, Smelter 473 8 1960

Cost Sheets - Mine, Reclamation, Smelter 473 9 1961

Cost Sheets - Mine, Reclamation, Smelter 473 10 1962

Cost Sheets - Mine, Reclamation, Smelter 473 1M 1963
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Subseries 3.5 - Cost Sheets and Other Cost Data, 1893-1983, Continued

Cost Sheets - Mine, Reclamation, Smelter 473 12 1964

Cost Sheets - Mine, Reclamation, Smelter 474 1 1965

Cost Sheets - Mine, Reclamation, Smeiter 474 2 1966

Cost Sheets - Mine, Reclamation, Smelter 474 3 1967

Cost Sheets - Mine, Reclamation, Smelter 474 4 1968

Cost Sheets - Mine, Reclamation, Smelter 474 5 1969 - 1970
Subseries 3.6 - Taxes, Legal Documents, and Insurance Records, 1861-1987

3.6.1 - Taxes

State Tax Commission, Reclamation Plant 714 4 1944 - 1946
State Tax Commission, Reclamation Plant 714 5 1947 - 1950
State Tax Commission, Reclamation Plant 714 6 1951 - 1954
State Tax Commission, Reclamation Plant 714 7 1956 - 1966
Subseries 3.7 - Inventory Records, 1888-1943 (2 cu.ft.)

Mine & Mill Electrical Inventory 676 1924

Coal Book o77 4 1899-1908
Coal 677 5 1906

Coal Analyses 677 6

[nventory-Quincy Mill Torch Lake 677 7 1890
lnventory-Quincy Stamp Mill 677 8 1899 - 1902
Subseries 3.8 - Supply Records, 1866-1967 (12 cu.ft.)

Supplies Purchased - Reclamation Plant 661 2 1947 - 1967
Reclamation Plant Inventory 667 3 1943 - 1945
Reclamation Plant Inventory 667 4 1946
Subseries 4.1 - Surface Records, 1862-1945 (4 cu.ft.)

Quincy dock 743 4 1862 - 1864
Trucking/Shipping Invoices 746 3 Jan 1943 - Aug 1943
Trucking/Shipping Invoices 746 4 Sep 1943 - Oct 1943
Reports - - Installation costs of Steam turbine equipment 747 5 1921 - 1922
Mill Reports from J Hayden to C Lawton 748 1 1919 - 1921
Vulnerability of Quincy Mill to Sabotage and Subversive Activity 748 4 1942
Tonnage and Tailings Reports 748 6 1954
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Subseries 4.3 - Stamp Mill Records, 1860-1945 (5.5 cu.ft.)

Mineral Repotts

Mineral Reports

Mass Copper Shipments and Records of Mineral Shipped from Stamp Mill
Mass Copper Shipments and Records of Mineral Shipped from Stamp Mill
Mass Copper Shipments and Records of Mineral Shipped from Stamp Mill
Mass Copper Shipments and Records of Mineral Shipped from Stamp Mill
Mineral Shipment Records

Mineral Shipment Records

Mineral Shipment Records

Mass Copper Shipments

Mineral Shipment Records (duplicates)

Mineral Shipment Records (duplicates)

Mineral Shipments and Smelter Returns

Mineral Shipments - Mine

Mineral Shipment Records

Mineral Shipments - Mine

Mill Reports

Stamp Sands Data

Stamp Mill Reports - Milling, Shipments, Returns

Monthly & Weekly Mill Reports

Ore Dressing Reports

Weekly & Monthly Mill Data

Weekly & Monthly Mill Data

Weekly Mill Data

Weekly Report of Waste Sands

Reclamation Plant Journal

Reclamation Plant Production - - Includes Smelter Figures Jan 1948 - Dec 1965
Mineral Shipments - Reclamation Plant

Daily Reclamation Statistics

Daily Reclamation Statistics

Daily Reclamation Statistics

Daily Reclamation Statistics

Daily Reclamation Statistics

773
773
773
773
773
773
773
773
773
773
773
773
773
773
773
773
774
774
774
774
774
774
774
774
786
788
789
790
790
790
790
790
790
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1907 - 1913
1905 - 1909
1916 - 1917
1917 - 1918
1919 - 1920
1921 - 1922
1915-1919
1919-1922
1923-1927
1919-1931
1918-1925
1926-1931
1937 - 1942
1943

1944 - 1945
1945

1919

1940 - 1943
1941 - 1942
1922 - 1923
1911, 1913
1923

1924

1927 - 1928
1909 - 1913
Nov 1943 - Dec 1946

1944
1961
1962
1963
1964
1966
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Subseries 4.3 - Stamp Mill Records, 1860-1945 (5.5 cu.ft.), Continued

Daily Reclamation Statistics 790 6 1967

Mineral Shipments - Reclamation Plant 790 7 1943

Mineral Shipments - Reclamation Plant 790 9 1945

Mineral Shipments - Reclamation Plant 790 10 1946

Subseries 4.5 - Reclamation Plant Records, 1940-1968, Continued

Mineral Shipments - Reclamation Plant 791 1 1947

Transfers - Reclamation Plant to Smelter 791 2 1989 - 1968
Estimates for Reclamation Work incl. Stamp Sand Assays 1940 - 1944 791 3

Reclamation Pfant File 791 4 1943

Assays - Reclamation 791 5 1944 - 1947, 1954
Reclamation - Electrical Inventory 791 6 May-44

Reclamation Plant Insurance 791 7 1947

Reclamation Plant Insurance 791 8 Oct 1943 - Jan 1945
Invoices - Reclamation Plant 792 1940 - 1948

Index to Orders - Construction of Reclamation Plant 813 1 Aug 1942 - Mar 1944
Orders - Construction of Reclamation Plant (Folios 1-15) Aug 1942 - Mar 1944 813 2

Crders - Construction of Reclamation Plant (Folios 16-30) Aug 1942 - Mar 1944 813 3

Orders - Construction of Reclamation Plant (Folios 31-45) Aug 1942 - Mar 1944 813 4

Crders - Construction of Reclamation Plant (Folios 48-60) Aug 1942 - Mar 1944 813 5

Orders - Construction of Reclamation Plant (Folios 61-92) Aug 1942 - Mar 1944 813 6

Orders - Construction of Reclamation Plant (Unnumbered Folios) Aug 1942 - Mar 1944 813 7

Reclamation Cost Sheet 814 1 1943

Reclamation Cost Sheets 814 2 1945

Reclamation Cost Sheets 814 3 1946

Reclamation Cost Sheets 814 4 1947

Reclamation Plant Estimated Costs 814 5 1946 - 1947
Subseries 6.2 - Distribution of Labor Records, 1915-1971 (8 cu.ft.)

Distribution of Labor Summaries- -Reclamation 186 Nov 1943 - Dec 1950
Distribution of Labor Summaries- - Reclamation 187 1951 - 1955
Distribution of Labor Summaries- - Reclamation 188 1956 - 1960
Distribution of Labor Summaries- - Reclamation 189 1961 - 1965
Distribution of Labor Summaries- - Reclamation 190 Jan 1966 - Oct 1971
Daily Labor Distribution--Reclamation 191 Jan 1964 - Dec 1965
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Subseries 6.5 - Employee Cards, 1860-1972 (13 cu.ft.)
6.5.3 Employee Cards -- Later Sets, 1936-1972
Employee Cards - - Reclamation Plant Workers

313

2

1943 - 1967
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Archival Notes
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Archival Notes Compilation
From sessions spanning 9/3/2014to 12/5/2014

NOTES ON QUINCY MINING COMPANY’S RECLAMATION OPERATION

Michigan Tech Archives & Copper Country Historical Collections
MS-001 Quincy Mining Company Records

SubSubSeries 2.6.3 Lawton Correspondence with New York Office, 1919 - 1922

Box 344

Folder 344 /011: Correspondence with MacLean Construction re. Stamp Mill, 1919

This folder contains various letters mostly relating to administrative aspects of the

construction of an expansion to the mill. There is little of interest here, though the

correspondence does corroborate Lawton’s brief description of the mill addition given in the

1919 Annual Report.

1. March 1, 919. .L.Lawton to W.P. Todd. Re. Pelleted Concentrate opper ompany.
“Inclosed [sic] please find letter under date of the 29th instant, from J. M. Longyear,
relative to the copper that was extracted during 1918 from our stamp sands by the
Pelleted Concentrate opper ompany.”

2. March 0, 919. odd awton. : ovett rocess.“We ave ours [ e th nstant
enclosing letter from Mr. Lee asking for permission to renew operations on the sands
next year.” Permission granted.

Box 344

Folder 344/013: Correspondence related to Stamp Mill, 1920

This folder contains more correspondence related to the stamp mill expansion. Again, mostly
administrative minutia.

« The expansion brought the number of stamp heads in the mills to 8.

Box 344
Folders 344/018 and 344 /020: Correspondence related to Stamp Mill, 1921
These folders contain nothing of interest.

Box 344

Folder 344 /024: Correspondence related to Stamp Mill, 1922

This folder contains more administrative minutia relating to the mill’s operation in the early

20s. Seems like it was tough going at that time, with a soft market for copper and low tenor in

the mine rock. Little of interest. Much of the correspondence in this folder is actually from

1919. Some references to the turbine house are included,

1. Sept. 16, 1919. Lawton to Todd. Re. Turbine. “The fill and grading for the site of the
mixed steam turbine are about completed; so also the road, or driveway, up to it. The fill
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under the trestle will be filled with ashes and crushed rock from the mine, as the cheaper
of the two methods.

2. Aug. 21,1919. Lawton to Todd. Re. Mixed Pressure Turbine. “Filling in the creek between
the two mills is going along rapidly and fairly satisfactorily; but the amount of sandstone
ledge at s ing ncountered,[fear s ing event the erection this fall of the
turbine ouse.”

3. March 1, 1912. “Preliminary Report on Exhaust Steam Turbine-Plant for No. 1 Mill.” This
report contains a variety of technical minutia related to the then-proposed installation
an lectrical nerating rbine to run off the exhaust steam of the stamps in the No. 1
Mill. At the time of this report, there were five stamps operating at the No. 1 mill. It was
expected hese could drive a urbine proeducing 830 horsepower.

SubSubSeries 2.6.4 Lawton Correspondence with New York Office, 1926 - 1944

Box 345

Folder 345/018: Correspondence Re: Stamp Sands, 1935

This correspondence between Lawton and Todd, written during a time when the whole Quincy

operation was shut down from the Great Depression, discusses {albeit somewhat tangentially)

the possibility of leasing the Quincy stamp sands to a few different firms.

1. July 10, 1935, Lawton to Todd. Letter indicates C & H was one of the parties interested in
leasing the Quincy stamp sands. In the letter, Lawton also states Quincy’s mill had “high
tension power lines connected right up to the Victoria Dam,” which is interesting and
curious.

SubSubseries 2.6.5 Lawton Correspondence with New York Office and other
Businesses, 1939 - 1946

Box 347

Folders 347 /001 through 347/016: Correspondence, W.P. Todd with Gen. Manager

C.L. Lawton, Feb. 1942 - July 1946

These folders contain correspondence which is mostly related to stamp sands. Letters indicate

Quincy was undergoing some kind of discussions with the federal government, related to a

reclamation plant, as early as February, 1942, Continuing correspondence chronicles the

early years of Reclamation Plant operations.

» Assay tests of stamp sands took place in March of 1942.

« Quincy planning to install regrinding equipment in its No. 1 mill on its own (though with
the benefit of government wartime price supports) as late as April 3, 1942.

» 1942 correspondence related to the reclamation plant reflects reticence to get involved
with a federal contract for reclaiming stamp sands. Quincy management is concerned that
the government contract will destroy its stamp sand assets without sufficiently
reimbursing the company, leaving the company with a shaky post-war uture.

» Correspondence from July, 1942 and later comprises discussions of administrative
matters related to setting up the reclamation plant.

1. March 1, 942. odd awton. iscusses plan to onsolidate egrindingunits n e

No. 1 mill for the purpose of stamp sand reclamation. Todd does not anticipate Quincy
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will  able n mining profitably after the war and federal price subsidies are over.
“If the low price for copper should force the closing of all or most of the Lake Mines it
would obably ssible ecure labor or e peration f ur egrinding units at
much ess han he present age scale.”

2. April 13,1942, Lawton to Todd. “For your information I would observe that Mr. Benedict
of seems to be unduly interested in what we are planning for the reclamation plant
and 1 am at a loss to understand why his keen interest. Therefore, this etter o you, ina
measure, put you on your guard and see if you know, at least be alert, to learn why.”

3. {PDF18} June 23, 1942. Qverseas Metal & Ore Corporation to Quincy Mining Company.
Inquiry intoc whether Quincy “collect(s) e fumes from your operations,” asks for
samples and analysis and quantity estimates of fumes and/or flue dust, which they want
to purchase.

4. Aug. 3,1942. Todd to Lawton. “We have a letter from Mr. John M. Wagner, Assistant
treasurer f e opper Range ompany vising having forwarded eed to Lot ,
Section 55 33 to you Saturday. Kindly arrange to have this recorded as the right to
dump wast tailings upon and in the Lake opposite this piece as included in our recent
deed to the Calumet ecla onsolidated opper ompany as trustees.”

5. Aug. 5,1942. Lawton to Todd. Lawton advises against listing any more equipment for
war scrap. Company had listed the following: the old No. 2 hoist; the No. 2 stamp mill
building and equipment, together with the old 8,000,000 galion No. 1 pump.

6. April 19,1943. Todd to Lawton. “I have your letter of the 17th instant regarding
salamanders at the smelter.” Salamanders were apparently some kind of crucible used in
smelting. This letter concerns the advisability of trying to recover copper from these
salamanders. “l remember very clearly your efforts many years ago to recover the
salamanders that were thrown into the lake during Mr. Cooper’s time at the Smelter.”
This referred to Portage Lake and the Quincy smelter at Ripley, but it is at least
somewhat a reflection of Quincy’s attitudes toward waste disposal.

7. April 26, 1943. Lawton to Todd. Re: Coal. etter indicates Quincy rented out its dock
space to coal vendors. Up to he date of the etter, hey had beenrenting o a company
called William Jochnson & Sons, but were considering leasing it out to a different
company amar Quandt). Quincy by this time owned the scale house at the coal dock.
This is the coal dock at Mason.

8. July 6, 1943. Ritter Products Corporation to Lawton. Proposes implementing the
“Johnson Process” for separating copper out of the Quincy stamp sands. Later
correspondence indicates his as a process to high-grade stamp sand before bringing it
into the regrinding mill.

9. July 26, 194 3. Lawton to Todd. Repair work being done on the Quincy stamp mill.

10. July 23, 1943. Todd to Lawton. References remodeling work being done on the
company houses in Mason. This is one of several letters on this subject. The houses were
being efurbished or e rkers atthe eclamation plant once it opened.

11. Nov. 8, 1943. Lawton to Todd. All six ball mills in the reclamation plant were up and
running by this date.

12. October 18, 1943. Todd to Lawton. Re. Reclamation Plant Mineral. “I have your
letter of the 15th instant, and am sorry hat e ve iled o dvise you definitely hat
the copper Range Smelter is to handle our reclamation mineral. Therefore, have
telegraphed ou day n cordance th opy nclosed.”
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13. October 28, 1945. Lawton to Allis Chalmers Mfg. Co. Lawton inquires into
equipment implications of possible future transition to 60-cycle power from Houghton
County Electric Light.

14. Oct. 12, 1943, Five of the regrinding mills six ball mills are operational at least on a
trial basis.

15. Oct. , 943. awton odd. “Mr. oepel reports hatone ofthe ig  inch
horizontal -beams at the reclamation plant buckled yesterday and although not serious
it could easily have become so. It will have to be remedied at once.”

16. Dec. 4, 1943. Lawton to Todd. No. 1 Head in Mill No. 1 still own.

17. Dec. 10, 1943. Todd to Lawton. Post-reclamation slimes are getting into Quincy’s
electric pump for the reclamation plant (water pump?), the pump having been located
too close to the end of the reclamation plant’s slime launder.

18. March , 944.Lawton to General Electric Company. Further inquiries relating to
measures necessary for transitioning to 60-cycie power at the reciamation piant.

19. May , 944. awton odd. “Your uggestion at ou uld ke ave ¢
reclamation plant produce 500,000 pounds of copper each month is back again to your
old “wishful thinking”. As your old dad would say, “all pretty”, but does not always be in
the cards.” Copper production from reclamation plant only sporadically hitting targets.

20. Aug. 28, 1944. Todd to Lawton. Re. Pewabic Stamp Sands. In which Todd advises
Lawton to have assay tests performed on the “Franklin-Pewabic” stamp sands for
consideration of their possible future reclamation.

21. Aug. 8, 1944. Lawton to Todd. Discussing possible expansion of reclamation plant.

22, Oct. 28, 1944, Lawton to Todd (two letters with same date). Quincy appears to be
pursuing plans to add “efficiency equipment” at the reclamation plant, also an addition to
the Shore Plant. This includes purchasing some equipment from C . Nothing definite.

23. Oct. 3, 944. awton odd. Inability ecure labor olding back plans  nstall
concrete foundations, presumably for an expansion of the shore plant.

24. Oct. 3, 1944. Lawton to Todd. Reclamation plant produced 450,000 lbs copper in
month of September.

25. Nov. 30,1944. L to T. Consideration continues on Franklin sands.

26. Nov. 30, 1944. L to T. Expansion of Shore Plant and Reclamation Plant are ongoing.

“Mr. Koepel advises this morning that the steel frames to the addition to the shore
plant e all in place and the girts e all in, and they are now putting up the 1 3/4 inch
matched siding.

“The utside rks 1In and ough lowed own ing andicapped e
weather, which is of the good solid winter time — snowing, blowing, and better than 6
inches of snow on the ground.

“Inside the main plant the excavation has been finished for the big 35 foot surge
tankand ey e w Xxcavating or ¢ ootings e tanks rected thin e
plant.

“The rk n e it swell along and should be completed within a reasonable
time in the near future.”

Note here “adit” probably does not refer to a mine adit, but something to do with the
reclamation plant. An “adit” had been referenced in previous letters discussing slime intrusion
into the reclamation plant water pump.
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27. Nov. 27,1944. T to L. Re: Franklin Sands. More discussion of assay tests on Franklin
and Pewabic sands, this time of results. There was a Franklin mill and its stamp sands
are e ubject f ese iscussions.

28.  Jan. 10, 1945.L to T. Letter giving “resume” report of new installations at
reclamation plant. Gives outline of equipment installations, building expansions, and
costs associated therewith. “Adit” is defined here as the water intake for the main
pumping plant, which was extended 300 feet, presumably to eliminate unintended slime
intake into the pumps. {PDF20}

29. Jan. 19, 1945. T to L. Re: Silver. In which Todd inquires into the profitability of silver
“picking” at the stamp mill, a practice Quincy had apparently been engaged in for some
time. “As you know our mill wages have advanced $2.59 per shift without any advance in
the price of silver; therefore, possibly the men are not making their wages from this
operation.”

30. Feb.1,1945. L to Franklin G. Pardee, State Appraiser of Mines. Letter sent with
another “resume” statement of the reclamation plant and mill. Contains description of
the mill’s equipment and some useful history. {PDF21}

31. Mar. 31, 1945. L to T. With regard to Franklin stamp sands, “there is not encugh
tonnage ere warrant rking.”

32. April 18, 1945. L to T. Remaining stamp sands deposits estimated to contain 50
million Ibs of recoverable copper.

33. May 31, 1945. Morris Machine Works to Lawton. Letter proposing method for
increasing pacity of dredge.

34. May 31, 1945. L to T. “The new additional equipment that has been in process of
installation since the beginning of the year is almost completed and is largely in
operation nd now getting into  rides.”

35. Aug. 10, 1945. L to T. Discussing shutdown of Quincy mine. Lawton advocates
leaving the mine equipment in a condition conducive to resuming operations at a later
date.

36. July 31, 1945. R. C. Buck to Lawton. Relates to Quincy’s desire to build a lean to
addition at the south end of the reclamation ant. uck yshedoesnot ve crew
free to do the work. Previous letter from Lawton indicates this addition would house
increased machine shop, blacksmith shop, and carpenter shop.

37. General Observation: As 1945 wears on and WWI winds down, Quincy is becoming
increasingly cautious in expectation that the government will not renew its copper
contract with the company. Todd advises against new equipment acquisitions, etc.
Advises “scramming” from the Quincy Mines quickly, while the Metals Reserve Company
contract is still in place.

38. Nov. 21, 1945. L. Koepel to Lawton. Letter accompanying metallurgical data relating
to reclamation plant operations. His conclusion from the data: “The production of copper
depends on the following factors: Amount of slime onnage; Copper content of fee;
Copper content of tailings. All three factors dependent on where the dredge is located in
the tailings bank.” Koepel ndicates opper oduction s igher thahigher oportion
of slimes coming into the plant, since slimes require less processing.

39. Nov. 14, 1945. L. G. Koepel to Lawton. Reports dredge has moved to a different
portion the sand bank where there was a lot of and above water. The sand was
therefore oxidized. Oxidized copper was more challenging for Quincy o process in the
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reclamation plant. Koepel reports on a new method being tried: “In November a new
reagent (Sodium Sulphide) recommended by the Mining School and used by the
copper Range Co. was tried in the number three flotation machine, but to date not
improvement has been noticed. This reagent is being used to sulphidize the oxide
copper and then float same with the usual reagents, Xanthate and pine oil. urther
testing s one th Sodium Sulphide.

40. Sept. 15, 1945. Lawton to Todd. Quincy selling equipment from its mine operations.
Has already sold underground power shovels to Copper Range Copper ompany.

SubSubSeries2.6.6 Correspondence of Treasurers and Assistant Treasurers, 1905 -
1921

Box 348

Folders 348/007 - 348/009: Coal and Supply, 1918 - 1924

These folders contain mostly clerical correspondence related to coal purchasing: requests for
checks for payment, bills of lading, etc. Several short pieces of correspondence reference
Anthracite Coal. On the whole, the folders are not especially illuminating.

SubSubSeries 2.6.9 Lawton Office Files, 1922 - 1938

Box 363

Folder 363 /004: Quincy Stamp Sands

This folder contains only some limited correspondence related to an inquiry to lease Quincy’s
stamp sands. Reference is made to new technological developments, or at least the
development of a new machine.

SubSubSeries 2.6.12 Subject Files, 1904 - 1917

Box 353
Folder 353/007: Boilers, 1905-1916
This folder contains nothing of interest (Correspondence with minutia related to boilers).

Box 353

Folder 353/013: Coal Dock, 1910-1913

This folder contains correspondence related to the coal dock, mostly between managers and
outside companies relating to dump buckets and other equipment for the coal loading tower
at the coal dock. Not of much use.

Box 353

Folder 353 /018: Correspondence—Pulverizers w/ Supt. Lawton, 1906-1912
This folder contains correspondence relating to ore pulverizers.
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Box 354

Folders 354/021-354/023: Turbines, 1909-1915

Folders contain correspondence indicating Quincy was investigating steam turbine electrical
generators for its mills as early as 1910. No action seems to have been taken as of 1915.

Box 354

Folder 354/037: Coal Supplies, 1921

This folder contains the usual correspondence with coal companies, etc, related to coal

supply. There is also correspondence relating to a then-proposed turbine plant at the mill,

1. Nov. 28, 1921. Report on “Exhaust Steam Turbine for Quincy Stamp Mills. Quincy
investigating possibility of installing  urbine power generator. ill No.1isin
operation. No. 2 is idle. No. 1 Mill has four 20"x24" simple stamps and one 24"x24"
simple stamp generating exhaust steam. There are three stamp heads in the No. 2 Mill,
but ese e dle, [ ourse.

Box 355

Folder 355/024

This folder contains an extended exchange of correspondence internal and external to the
Quincy Mining Company relating to the leasing of stamp sands at Quincy’s former Franklin
Mill site, as well as its stamp sands in Torch Lake, to outside interests. The last letter in the
series:

1. Nov. 20, 1912, C. Lawton to W.P. Todd. “Answering your favor of the 16th inst., with
regard to renewing the lease on our tailing sands to Mr. Livingstone Whitney: I would
advise at stpone ecision orawhile.ldo t lieve at . itney, r
whomever he represents, can handle our tailings to advantage, unless he should again
represent the Peck Concentrator ompany.” So it appears Quincy had leased its stamp
sands to an outside concern, but no reclamation activity resulted in this instance.

SubSubSeries 2.6.14: Subject Files, 1918-1925

Box 358

Folder 358/017: Coal and Supplies — Machinery, 1919

This folder contains more correspondence related to coal shipments and coal assays. It seems

the arrival of each steamer occasioned the writing of a letter from Lawton to Todd.

1. Aug. 25,1919, Lawton to Todd. Re. Coal Shed. “The coal shed at the present time has
room to store about four thousand tons. From this you can figure about the quantity that
the coal shed can care for at any time, figuring our consumption roughly on a basis of
240 tons per day, in addition to this four thousand tons capacity.”

Box 358

Folder 358/017: Coal, Supplies & Machinery, 1920

This folder contains more correspondence related to coal supply. Letters indicate Quincy was
using both anthracite and bituminous coal, but no indication is given as to which kind was
used for what purpose.
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1. Dec. 2, 1920. Lawton to Todd. Letter describing steam production and distribution at the
mills complex. {PDF33}

Box 358

Folder 358/037: Coal, Powder Supplies, 1922

Maore correspondence about coal supply.

1. Aug. 14, 1922. Lawton to Todd. Re. Anthracite coal. Letter indicates smelter used
anthracite al.

2. Aug. 14,1922, Lawton to Todd. Re. Bituminous coal. This letter deals with domestic coal
supply, indicating bituminous coal may have been burned in Quincy’'s company-owned
houses.

Coal Consumption, 1922

Stamp Mill
Boiler House No. 1 No. 2
January 2359 441
February 2326 422
March 2399 428
April 2173 386
May 2010 312
June 1858 288
July 1582 260
August 1686 299
September 1595 258

Box 358
Folder 358/38: Electric Power Turbine, 1907, 1921-1922
The turbine building is under construction. Progress is slow because the construction got
started late in the year.
1. Dec. 21, 1922. Todd to Lawton. “In some way we secured the idea from your former
letters atallthe oncrete ad en wured th e xception f e oof and w
regret to note that we were mistaken and that there is still considerable concrete to be
pouted and ust the weather will moderate sufficiently at an early date to allow the
completion of this building.

“We are sorry to note that only a small part of the piping between the Mill and
Turbine Building has been installed and from your letter we would assume that some of the
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material as t et en eceived...we oped at is rk uld oceed 0 e e
turbine uld n peration e nd f ebruary”

2. Undated. Cost estimate for steam turbine generator at stamp mills. Plan calls for 2,000
KW urbine.

SubSubSeries 2.6.15 Subject Files, 1926-1931

Box 360
Folder 360/013: Stamp Mill, 1927
This folder contains nothing of interest.

Box 360
Folder 360/027: Stamp Mill, 1928
This folder contains nothing of interest.

Box 360

Folder 360/027: Stamp Mill, 1928

This folder contains correspondence related to proposed upgrades at the Smelter. Quincy is in
the early stages of equipping the mill with ball mills.

Box 360

Folder 360/029: Flotation, Stamp Sands, Etc.

This folder contains correspondence relating to a test that was done for treating Quincy’s
stamp sands on a Fahrenwald flotation machine. There is correspondence discussing requests
Quincy received from different company’s to lease its stamp sands. It does not appear this was
carried out.

Box 360
Folder 360/039: Stamp Mill, 1929
This folder contains nothing of interest.

Box 360

Folder 360/041: Flotation, Stamp Sands, Etc., 1929

This folder contains correspondence relating to Quincy’s early steps toward outfitting its mill
with flotation equipment.

Box 360
Folder 360/058: Stamp Mill, 1930
This folder contains nothing of interest.

Box 360

Folder 360/060: Flotation, Stamp Sands, Silver, 1930

This folder contains more correspondence relating to Quincy’s outfitting its mill with flotation

equipment.

1. Nov. 24, 1930.C. Lawton W.P. odd. he w 2 ell ahrenwald Spokane lotation
machine was put into commission early last week, and has been shoing up very
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Box 364
Folder 364 /005 Reclamation Plant Boiler Inspection Reports 1945 and 1948
This folder contains reports from the Hartford Steam Boiler Inspection and Insurance
Company for 9/11/1945 and 7/15/1948.
1. 1945 Report: “Heavy adhering scale was observed on the arch tubes. The scale in the
tubes f f uch ickness that it should be removed mechanically be means of a turbine
cleaner.

“The condition outlines was discussed with Mr. Hauswirth, Foreman at the time of
inspection nd e understand ill receive proper attention.”
2. No problems reported in 1948.

Box 364

Folder 364 /007 Misc. B

Folder contains various correspondence. This piece relates to a planned expansion of the
reclamation plant:

1. December 3, 1945, R. C. Buck to C.L. Laughton [sic]. “Not having hear from you since Sept.
21, I assume that you have decided o delay the construction of addition to the Mason plant
for housing shop until later date.” The letter mentions enclosed drawings 1295-1 showing
extension’s foundations.

Box 364
Folder 364 /008 Claims, 1947
This folder contains nothing of interest.

Box 364

Folder 364 /009 Calumet & Hecla Company

This contains correspondence between Quincy and C & H dating to 1946 and 1947. Some of
the letters relate to exchanges of materials between the two companies. Examples:

1. August, 1946. Credit Memo, C 0 uincy. uincy charged for: 165 gal. No. 11 Pine
0il; 501bs “Flg Steel PL.” Credited for 7,260 Ibs Nihard Scrap (likely ball mill liners and
milling balls), 1.88 tons scrap iron, 4.45 tons scrap iron.

2.May 2,1947. G. L. Craig (C & H) to Quincy Mining Company. “During the past six months
we have supplied you with approximately 27,000 pounds of Ni-Hard mill liners having
special design features.” Exact figure given was 26,942 pounds. Letter relates to C& H
finding out the Ni Hard liner design had already been patented by another company, and a
six percent royalty would have to be added to future orders.

Box 364

Folder 364 /010 Estimated Costs, 1943

This folder contains ledger sheets with estimated costs and some actual costs for the
Reclamation Plant during its first months of operation. The reclamation plant went into
operation in November of 1943. Cost estimates are listed for Grinding Balls, Ball Mill Liners,
Reagents, Fuel.
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Box 364
Folder 364 /011 Cost Sheets
This folder contains cover letters sent with the cost sheets mentioned previously.

Box 364
Folder 364 /012 Misc. C, 1944-1947
This folder contains nothing of interest.

Box 364
Folder 364 /013 Dredge Sleeves
This folder was skipped.

Box 364

Folder 364 /014 Misc. D

This folder contains varied correspondence, some referring to expansion of the reclamation

plant.

1. Sept. 29, 1947. C.T. DeHaas to R D. Blackburn. “It occurred to me that in your
contemplated work of enlarging your reclamation plant that you might require some
new second hand or reconditioned motors.”

2. Oct. 5, 944. eHaas Blackburn, eferences rawing 212 8, relating to a 35 foot
diameter tank.

3. April 18, 1947. Credit invoice from E.L. DuPont de Nemours & ompany, Grasselli
Chemicals Department, for return deposit on one “Empty Coml. arboy.” wo arboys
were sent back Aug. 27, 1946.

Box 364
Folder 364 /015 Misc. E
This folder contains nothing of interest.

Box 364

Folder 364 /016 Fire Inspection Report, 1944

Report indicates Quincy has stocks of “Qre bearing sand” and “copper concentrate” on hand.
Nothing else of interest.

Box 364
Folder 364 /017 Fire Protection
This folder contains nothing of interest.

Box 364

Folder 364 /018 Forms

This folder contains mock-ups of book-keeping forms to be sent to a job printing shop for
reproduction.
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Box 364
Folder 364/019 Misc. E
This folder contains nothing of interest.

Box 364
Folder 364/020 Grinding Balls 1945
This folder contains nothing of interest.

Box 364
Folder 364/021 Government Forms
This folder contains nothing of interest.

Box 364
Folder 364 /022 Misc. G
This folder contains nothing of interest.

Box 364

Folder 364/023 Misc. H

This folder contains a few invoices for pine oil purchases from Hercules Powder Company,
which give an indication of the volume of pine oil used. Examples:

On May , 945, 6,8801bs fpine oil was elivered tankcar.

On Oct. 5, 945, 1,4001bs fpine oil was elivered tankcar.

It is not certain whether these deliveries were consecutive.

Box 364
Folder 364/024 Insurance 1945
This folder contains nothing of interest.

Box 364
Folder 364 /025 Insurance 1945
Folder skipped.

Box 364

Folder 364/026 Inventory Sales 1946-1947

This folder contains a few scattershot invoices.

1. Dec. 13, 1947. DuPont invoice indicates car boys, presumably used to purchase
chemicals from that company, were 6.5 gallons in size.

2. Dec. 13, 1947. Invoice charging Cook & Riley Inc. of Chicago for freight on 675 lbs of
“colored waste.” Attached note reads “Shipment was made F.0.B. Houghton ounty.”

Box 364
Folder 364 /027 Misc. ]
This folder contains nothing of interest.
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Box 364
Folder 364/028
This folder contains nothing of interest.

Box 364
Folder 364 /029 Loomis, Suffern, & Fernald
This folder contains nothing of interest.

Box 364

Folder 364 /030 Misc. L

Quincy investigated provisioning some Army surplus raincoats for employees who wanted to
order them.

Box 364

Folder 364/031 C.]. McKie 1946-1949

This folder contains correspondence between CJ. McKie and various including W.P. Todd, C &
H’s E.R. Lovell, and various suppliers/contractors. Some letters bearing on the Reclamation
Plant are outlined below.

1.

Dec. 20, 1946. McKie to A.F. Zalk, Duluth Iron & Metal Co. “We have decided to scrap the
three coal hoisting towers at our Stamp Mill Coal Dock this nter. hese wers e
located at Mason n orch ake. I plad ave ur d.” uture ftters
indicate removal of these towers was desired by February of 1947.

. Jan. 7, 1947. McKie to W.P. Todd. “We are getting plenty of sand to shore plant by

running the dredge three shifts.”

. Jan. 8,1947. McKie to Todd. “Green started a wrecking ew on the unloading towers last

Saturday morning.” Also: “We have been short-sighted at the Reclamation Plant in our
supply of pontoons. This was on account of the uncertainty as to the life of the C& H
Reclamation Operations. It was thought that they would be through long ago and that we
would able t eir ntoons.”

Letters dating Dec. 23, 1946 to April 6, 1948 concern the sale of a 2,000 KW General
Electric Turbine Generator.

Box 364
Folder 364 /032 Mineral Range Railroad
This folder contains nothing of interest.

Box 364
Folder 364 /033 Morris Machine Works
This folder contains nothing of interest.

Box 364
Folder 364/034 Motors
This folder contains nothing of interest.
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Box 364

Folder 364 /035 Mis. M

This folder contains a few items bearing on the Reclamation Plant operations.

1. Aug. 24, 1944, Moloney Electric Company to Quincy. Solicitation to sell Transformers,
specifically “standard oil-immersed, self-cooled transformers.”

2. Aug. 21, 1947. Minnesota and Ontario Paper Company to Quincy. “As per our
communication of July 28, we are forwarding today, by prepaid express, a two-pound
sample of dried sulfite liquor solids.”

Box 364
Folder 364 /036 Notices
This folder contains nothing of interest.

Box 364
Folder 364 /037 Misc N
This folder contains nothing of interest.

Box 364
Folder 364 /038 Misc. O
This folder contains nothing of interest.

Box 364

Folder 364 /040 Pine 0il

This folder contains a letter [. Chynoweth sent to various suppliers, along with their replies.
1.June 2, 1947. ]. Chynoweth to various. “We use approximately four tank cars of Pine Qil
(Steam Distilled) a year and are looking for a source of supply.”

Box 364
Folder 364 /041 Pipes and Pontoons
This folder contains nothing of interest.

Box 364

Folder 364 /042 Power Correspondence

This folder contains a few letters and sales brochures dating from May, 1945 to July, 1947
which indicate Quincy had an interest in increasing its power generating capacity at the
Reclamation Plant. No indication of action taken in this regard.

Box 364
Folder 364 /043 Preference Rating
This folder contains nothing of interest.

Box 364
Folder 364 /044 Pumps
This folder contains nothing of interest.
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Box 364
Folder 364 /045 Misc. P
This folder contains nothing of interest. (Mostly material relating to electrical motors)

Box 364
Folder 364 /046 Quincy Mining Company New York
This folder contains nothing of interest. (Accounting details)

Box 364
Folder 364 /047 Real Estate Taxes, Reclamation
This folder contains nothing of interest.

Box 364

Folder 364 /048 Rotary Dryer

1. Sept. 18,1947.]. hynoweth to Moorhead Machinery and Boiler o.

“We e nterested nan electrically perated tationary ryer ed n rying opper
concentrates before shipment to Smelter. The percentage of moisture from the feed to
dryer will be from ten to twelve percent which we wish to reduce to five or six percent and
with a capacity of at least 1.5 tons of wet material per hour. Screen size of material is minus
200 mesh. The weight of the concentrate as discharged from the filter (feed to dryers)is
85.66 pounds per cubic foot. The type of cur material is native copper, 46 percent. Fuel oil
to urnish eat ryer.”

Box 364
Folder 364 /049 Mis. R
This folder contains nothing of interest.

Box 364
Folder 364 /050 Sales of Material
Most material sales are scrap iron. A lot of the scrap iron is spent ball mill liners.

Box 364
Folder 364 /051 Smelting Returns, 1943
This folder contains nothing of interest.

Box 364
Folder 364 /052 Smelting Returns, 1944
This folder contains nothing of interest.

Box 364
Folder 364 /053 Smelting Returns, 1945
This folder contains nothing of interest.

Box 364

Folder 364 /054 Smelting Returns, 1946
This folder contains nothing of interest.
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1955 | gogo015 | 4727211 | 527 | 185 | 1,661,327.75| 1,647,238.03
9156 | ggg8041 | 4,006,713 | +97 | 1.84 | 1,817,995.44| 1,803,449.76
1957 | 950,873 | 4.499.850 | 473 2.1 | 1,996,833.30| 1,981,608.81
1958 | 165111 | 708,640 | #37 | 236 382,581.96) 379 887 55
1959 | g46.474 | 4,042,542 | 477 | 193 | 1,633,694.82| 1,621,124.76
1960 | g45 465 | 3,247,017 | 385 | 207 | 1,743,902.55| 1,733,070.75
1961 | 901 548 | 3,486,265 | 3-87 | 205 |1848,173.40| 1,836,659.04
1962 | ¢>8639 | 2.478.858 | 3-94 | 2:27 | 1,427,010.53| 1,417,944.80
1963 | goq 555 | 3.840510 | 427 | 2:13 | 1,916,052.15| 1,902,872.80
1964 | 916413 | 3,837,407 | 417 | 237 | 2,179,008.81| 2,164,356.31
1965 | o627 484 | 2,690,119 | 404 | 1.99 |1328,293.16| 1,319,639.48
1966 | 720505 | 3,205,710 | 416 | 241 | 1,856,194.05 1,843,746.99
1967 | 5np 201 | 226 9ong | 163 | 1.74 359,050.74| 4cg 1ne an

L 101,082,59 ‘ ‘ ‘ ‘
OTALS|21,096,460/6 43,880,777/43,542,759

Box 364
Folder 364 /056: Smelter Returns, 1948.
This folder’s contents missing as of April 24, 2013.

Box 364

Folder 364./057: Statistics — Reclamation, 1944-194.6

This folder contains production data related to the Quincy Reclamation Plant. Most of it

repeats data from metallurgical reports found elsewhere and recorded in the table above.

1. Dec. 12, 1944, C. L. Lawton to W.P. Todd. Letter providing further evidence Quincy'’s
initial production was not meeting expectations/projections.
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Box 364

Folder 364 /058: Spraying Machine, 1945

In which Quincy Mining Company attempts to procure a sprayer for painting (presumably the
dredge and other buildings at Reclamation).

Box 364
Folder 364 /059: Sprinkler System — Reclamation, 1945
This folder contains nothing of interest.

Box 364
Folder 364 /060: Misc. S
This folder contains nothing of interest.

Box 364
Folder 364 /061: Social Security
This folder contains nothing of interest (Payroll accounting data).

Box 364
Folder 364 /062: Reclamation Tractor, 1945

Correspondence with War Production Board relating to failed attempt to secure a Caterpillar
D-2 bulldozer.

Box 364
Folder 364/063: Trucks, 1943
This folder contains nothing of interest.

Box 364
Folder 364 /064: Tractors
This folder contains nothing of interest (sales brochures].

Box 364
Folder 364/065: Misc. T
This folder contains nothing of interest.

Box 364
Folder 364 /066: Upper Michigan Broadcasting Company
This folder contains nothing of interest (Corr. regarding lease for broadcasting tower).

Box 364
Folder 364 /067: Valuation Assessed {(Mine & Reclamation), 1945
This folder contains nothing of interest.

Box 364
Folder 364/068: Misc. U,V
This folder contains nothing of interest.
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Box 364

Folder 364 /069: Misc. W

Contains correspondence between Quincy and the Westinghouse Electric & Manufacturing

Company.

1. July 25, 1944. T. T. Bakke (Westinghouse) to R. D. Blackburn. Quincy to send transformer
for repairs. Bakke recommends against Quincy’s plan of “shipping the transformer
without etank.” The ansformer in question is a 150 KVA transformer.

2. Aug. 13, 1946. T. T. Bakke to John Chynoweth. Quote for repairing a 10 KVA (2300-
230/460 volts, style 26425} and a 25 KVA transformer {2300-115/20 volts, Type H,
Form K (General Electric)). “Net price for rewinding, including the oil, will be $135.40.

Box 364
Folder 364 /070: Misc. A, 1946
This folder contains nothing of interest.

Box 364
Folder 364 /071: Atlas Powder Co., 1945
This folder contains nothing of interest (Return slips for fuses and "Giant Gelatin,” 40% and

60%).

Box 364

Folder 364 /072: Boiler Inspection Report, 1945-1946

This folder contains inspection reports for steam boilers, including locomotive steam boilers.

1. May 4, 1946. Report of Inspection for steam boiler at Stamp Mill No. 1 indicates five
boilers at the mill were “out of service for some time.”

2. Sept. 4, 1946. Report of Inspection indicates the same five boilers “are out of service and
may not be used for some time.”

Box 364

Folder 364 /073: Brodeur, 1947

Contains a solicitation from the Brodeur Insurance Agency regarding the sale of Quincy’s
smelter site.

Box 364
Folder 364/074: Misc. B, 1944-1946
This folder contains nothing of interest.

Box 364

Folders 364/075 & 364/076: Coal, 1944-1945

This folder contains correspondence, internal reports, etc. documenting Quincy’s coal

procurement, consumption, etc. Some of these documents, specifically invoices, permit

tracking Quincy’s coal supply to its mines of origin.

1. Jan. 20, 1944. Summary of Steam Coal. Average daily coal consumption estimated at
140 tons.

2. Feb. 23,1944, R. D. Blackburn to W. P. Todd.
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Table

Re. Steam Coal

On hand morning of Feb. 19

Stamp Mill | 2600 tons

Mine 800 tons

Total 3400 tons

3. Feb. 29, 1944, Invoice for coal purchased from and shipped by the Isle Royale Copper
Company: or 80.090 tons bituminous coal hauled in February (200 truckloads).”

4. Coal Analyses dated April 20 and May 10, 1944 (Assay data is also available for several

scattered dates in 1945):

Table
“Assay on Steamer Kickapoo”
4/20/44 5/10/44
Water 9.06% 3.67%

V.M. (Volatile Material?) | 34.53% 37.495%

Fixed C. (Fixed Carbon?) | 52.66% 53.805%

Ash 12.81% 8.7%
Sulphur 1.99% 2.31%
B.T.Us 12,130 13,591 and 13,669

5. Coal deliveries for 1944 and 1945 (Not comprehensive):

Table
Coal tnvoices from the North American Coal Corporation
Date Year Tons Coal
4/12 1944 6798.95
5/28 1944 6867.85
6/21 1944 6820.7
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Coal Invoices from the North American Coal Corporation
714 1944 7038.85
9/28 1944 6900.05
10/18 | 1944 6342.7
11/5 1944 6757 .1
4/25 1945 6471.85
5117 1945 6997.5
8/9 1945 6623.5
Box 364

Folder 364 /077: Copper Costs
This folder contains nothing of interest.

Box 364
Folder 364 /078: Cost Sheet, 1942-1947
This folder contains nothing of interest (Accounting Data).

Box 364

Folder 364 /079: Compensation Insurance Data, 1943-1947

This folder contains nothing of interest.

1. A]. Janis, M.D. to Quincy Mining Company re. substantial facial injuries sustained hy
Peter Vairo while ork on Feh. 13, 1945,

Box 364
Folder 364 /080 & 364 /081: Cash Statements, 1944-1948
These folders contains nothing of interest (Accounting Data ).

Box 364

Folder 364/082: C.1.0,, 1945-1946

This folder contains little of interest to the project. The following letter raises questions about
the disposition of Quincy’s Stamp Mill at this time:

1.Feb. 2,1946. W.P. Todd to C.]. McKie. Thadnot now here asanyunusual
adjustments of labor at the Reclamation Plant during the last half of October, as I had
estimated that all this had been adjusted and out of the way during the early days of the
month, as it is my recollection that the stamp mill boiler plant went out of operation very
early in the month and that the electric pumps were installed at that time.”
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Box 364

Folder 364/083: Misc. C, 1944-1945

This folder contains nothing of interest (Mostly accounting data, some correspondence
indicating speculation about possibility of renewed mining activity.)

Box 364
Folder 364/085: Department of Conservation, 1929-1946
This folder contains nothing of interest.

Box 364
Folder 364 /084
This folder is missing.

Box 364
Folder 364 /086: Dock Rental, 1944
This folder contains nothing of interest (Smelter Dock].

Box 364
Folder 364 /087: D.S.S. & A. Railroad, 1945
This folder contains nothing of interest.

Box 364
Folder 364 /088: No. 6 Drum
This folder contains nothing of interest.

Box 364
Folder 364 /089: Misc.D
This folder contains nothing of interest.

Box 364
Folder 364/090: Diamond Drilling, 1945
This folder contains nothing of interest (Exploratory drilling).

Box 364

Folder 364 /091: Electrical, 1945-1946

This folder contains nothing of interest (Documents relating to sale of electrical motors,
generators, etc. at mine and smelter sites, mostly inquiries from a company looking to buy
equipment).

Box 364

Folder 364 /092: Equipment Sales, 1946-1947

This folder contains correspondence relating to misc. equipment sales.

1. May 9, 1946. C. . McKie to E. E. Cherry. Quincy Mining Company willing to sell one used
8 foot by 36 inch  rdinge Conical all ill ith Scoop Feeder, Hard Iron Liners and
Herringbone gear drive for $5,000. Also a Marcy Mill with manganese liners and a Marcy
Mill  thout ners These latter two ffered May , 946).
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Box 364
Folder 364/093: Misc. E
This folder contains nothing of interest.

Box 364
Folder 364 /094: Misc. F
This folder contains nothing of interest.

Box 364

Folder 364 /095: General Information — Mine, 1944-1945

This folder contains documents indicating scrap being hauled out of mill.

1. June 26,1945.]. H. Green Company redit Memo. 8,210 Ibs unspecified scrap — “SCRAP
FROM MILL” — hauled out of the mill in three ruckioads.

2. July 23,1945.]. H. Green Company redit Memo. 67,130 lbs scrap iron hauled in 11
truckloads from the Quincy Mill.

Box 364
Folder 364 /096: Government Forms, 1943-1945
This folder contains nothing of interest.

Box 364

Folder 364/097: Misc. G, 1945-1947

This folder contains more documentation of scrap iron being hauled away from the mine and
mill.

Box 364
Folder 364 /098: Hancock Fire Department
This folder contains nothing of interest.

Box 364
Folder 364 /099: Houghton County Electrical Company
This folder contains nothing of interest.

Box 364
Folder 364 /100 and 464/101: Sale of Houses, 1945-1947
This folder contains nothing of interest {sale of company houses).

Box 364
Folder 364 /102: Misc. H
This folder contains nothing of interest.

SubSubSeries 2.7.2 Subject Files, 1948 - 1949

Box 372
Folder 372 /058: Insurance - Reclamation Plant, 1948-1949
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This folder contains a ledger sheet dated 3/1 /48 listing average number of employees at
the reclamation plant as 90 for the year 1947. Employees are split into a group of 11 and a
group of 79 (the former presumably management/foremen/etc.) It is not clear from this
document whether the numbers given refer to the reclamation plant only or the entire
facility.

Folder 372 /059: Reclamation Plant Inventories, 1947

1.January 21, 1948. ]J. Chynoweth and L. Koepel to Loomis, Sutton, Fernald (presumably
company accountants). This letter gives inventories of production materials on hand at the
Reclamation Plant on December 31, 1947, as follows:

Table

General Supplies | $ 44,219.40
Grinding Balls $10,306.33
Liners $ 9,735.67
Pine Qil § 2,787.15
Xanthate $ 773.42
Steam Coal $ 2,460.59

2.January 30, 1948. Chynoweth to A. M. Manfred, Quincy Mining Co. Treasurer. This letter
corrects information relating to xanthate and pine oil, giving amounts of each on hand:
4,250 lbs xanthate; 27,200 lbs pine oil.

Folder 372 /55
This folder contains nothing of interest.

Box 373: Grinding Balls, 1949

Folder373/066

The folder contains  wo letter exchange between the Globe Steel Abrasive Company and
Quincy, in which the former offers used grinding balls for sale. ]. Chynoweth replies asking
for a sample. Letters date to April of 1949.SubSeries 2.7 Correspondence of McKie and
Subsequent Eras

Box 372

Folder 372/001: Correspondence between W.P. Todd and C. ]J. McKie

This folder contains various correspondence relating to Quincy matters. Much of it is

concerned with taxes and the like. A few letters of interest:

1. June 2, 1947. C.J. McKie to W.P. Todd. McKie informs Todd about a company, Rock Wool
Co. of St. Paul, making inquiries about purchasing slag for conversion, presumably, to
insulation.

2. July 31, 1947. C.]. McKie to W. P. Todd. McKie and Todd exchange letters regarding a
state highway department request that Quincy remove mill launders crossing M-26 at
Mason (there were two). Todd agrees that they can be removed.

Box 372
Folder 372/002: Todd & McKie, Cont'd,, Jan. 1948 - Dec. 1948
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This folder contains more correspondence of similar nature to that described above.

1. Feb. 2, 1948. McKie to Todd. Quincy is in the process of selling its coal dock and wers
for scrap.

2. Quincy is receiving inquiries from different firms about whether the company would be
willing ell e ails, tc, f eQuincy  orch Lake Railroad for scrap or reuse.

3. Oct. 22, 1948. McKie to Hyman-Michaels Company. Advising that Quincy has “decided to
postpone the scrapping our ailroad until next spring.”

4, Dec. 31, 1948. M to T. Scrapping of coal dock, etc,, still in progress. Apparently
incremental progress.

Box 372

Folder 372/003: Todd & McKie, Jan. 1949 - Dec. 1950

Things seem to be slowing down for Quincy. Letters increasingly relate to lease of property

and potential sale of equipment for scrap or reuse. Some interesting letters, but only

moderately so:

1. Dec. 10, 1949. McKie to State of Michigan Dept. of Conservation. Quincy now employs
129 men between the Reclamation Plant and the Smelter (no breakdown given by
facility).

2. July 7,1950. T to M. Todd states Reclamation Plant operated t ossfora eek, he has
little onfidence n ts ontinued ability  tay ofitable.

3. Nov. 8, 1950. Rock Wool Company to McKie. Rock Wool placed an order for one car per
month of smelter slag.

Box 372

Folder 372/004: Todd & McKie, Jan. 1951 - Dec. 1952

More early ‘50s correspondence. Rate of correspondence is slowing down.

1. June 12, 1951. C.]. McKie to F. G. Pardee. “During the year 1950 the Reclamation Plant
treated 1,006,355 tons of sand. We expect to finish treating all commercial sand in our
#1 Pile before the end of 1951. The outlook for successfully treating #2 Pile is not too
bright. A large portion of the pile is above water level and is oxidized and cannot be
reclaimed. A 1000 H.P. booster pump and new discharge iine must be instalied, and t
now appears there will be a power shortage in the district that may curtail our normal
load and eliminate any possibility of increasing our load.

2. Nov. 5, 1952. C.]. McKie to Harry ]. Hardenberg, Deputy State Geologist. “The #1 sand
pile at the Quincy Reclamation Plant is about exhausted. The dredge was supposed to
move to the #2 sand pile in October, but due to slow delivery of equipment, it will be
next spring before the change over can be made.” Quincy waiting for a 1,000 h.p. booster
pump to move ailings he greater distance.

Box 372

Folder 372/005: Todd & McKie, Jan. 1953 - Aug. 1957

This folder contains more of the same kind of correspondence. Subjects dealt with increasingly

relate to property management and especially labor relations. Surprisingly, no letters were

found referring to the sinking of Quincy’s dredge, aside from the one reproduced, in part, here:

1. Jan. 24, 1956. C. |. McKie to Harry ]. Hardenberg, Deputy State Geologist. “On Jan. 14th
our No. 1 Dredge sank in about 55 feet of water. When purchasing our No. 2 Dredge from
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Calumet ecla last summer it was planed to operate both dredges; cne at No. 1 bank to
recover the fine sands still there and the other at No. 2 bank to recover the coarse sands,
and by mixing sands from both banks in our Reclamation Plant to make it possible for us
to successfully handle the fine sands from our No. 1 bank. Now with our No. 1 Dredge at
the bottom of the lake it may not be possible for us to successfully handle as much of the
sands still remaining in the No. 1 bank. Therefore, the life of our operations may be
reduced.”

Box 372
Folder 372/055: Grinding Balls, 1948 - 1949
This folder contains nothing of interest

Box 372
Folder 372/059: Reclamation Inventory Sales
This folder contains nothing of interest

Box 372
Folder 372/067: Pine 0il, 1948 - 1949

Box 372
Folder 372/069: Power, 1948 - 1949

This folder contains nothing of interest. It does have a copy of the power contract between
Quincy and C & H.

SubSubSeries 2.7.3 Subject Files, 1950-1951

Box 373

Folder 373,/038: Coal, 1950-1951

This folder contains correspondence, assay data, and bills of lading relating to coal and its use

and shipment by and to the Quincy Mining Company.

1. June 27, 1950. C. Lawton to W. P. Tedd. “In connection with coal requirements for No. 5
Furnace and the Reclamation Plant for the period of Sept. 1950 to June 1951. Kindly be
informed that Mr. Koepel called and recommended 1500 tons of stoker coal size 1” to
3/8 or 1/4 an not larger than one inch. This tonnage will take care of the Reclamation
Plant, Mine Office, smelter office and Smelter Laboratory.”

Box 373

Folder 373 /066: Grinding Balls, 1950 - 1951
This folder contains nothing of interest.
SubSubSeries 2.7.4 Subject Files, 1952 - 1971

Box 374

Folder 374/020: Power, 1954 -1957
This folder contains nothing of interest.
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SubSubSeries 2.7.5: Subject Files, 1950-1972

Box 375
Folder 375/004: Coal, 1961-1965
This folder contains nothing of interest.

Box 375
Folder 375/069: Invoices - Portage Coal & Dock Co. 1970-1971
This folder contains nothing of interest.

SubSubSeries 2.7.6 Subject Files, 1940-1971

Box 377

Folder 377/005: Correspondence between W.P. Todd and John Chynoweth, 1962-
1964

Informant EK explained that after C.J. McKie's death John Chynoweth, who was Quincy’s
smelter superintendent (it appears he also continued some clerk duties), assumed McKie’s
managerial duties while remaining smelter super. According to the appendixes to the Tech
Archives’ Quincy Records finding aid, McKie was general manager until 1961, so it is expected
that this is the time that Chynoweth took over management responsibilities. Accordingly,
some of his correspondence from the late Quincy period is reviewed below.

1. April 27, 1963.]. Chynoweth to W. P. Todd. “Kindly be informed that should the
Reclamation Plant maintain the present production we will operate until June 1st. [t may
slow the operation a bit, but I am sure we can produce at a satisfactory cost.

Box 377

Folder 377 /006: Correspondence to and from Superintendent John Chynoweth,

1959-1968

This folder contains miscellaneous scattershot correspondence relating to various Quincy

matters. These documents were reviewed for some perspective on Quincy’s last years, which

has been difficult to achieve from records related more directly to the works at Mason.

1. Oct. 21, 1968. Yalmer Mattila Contracting, Inc. Proposal to move a 40 foot by 40 foot
Butler building from Mason to Ripley, construct a foundation and slab for the building, at
a st f ,928.

Box 377

Folder 377/007: Correspondence to and from Superintendent Chynoweth, 1965-
1967
This folder contains nothing of interest.
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Box 377

Folder 377/008: Correspondence Between President and Smelter Superintendent
John Chynoweth, 1965-1969

This folder contains correspondence relating to the last years of the Quincy smelter. There are
infrequent references to the reclamation plant (rather, there are frequent references but these
are usually in the form of cost summaries, only). These documents were reviewed for some
perspective on Quincy’s last years, which has been difficult to achieve from records related
more directly to the works at Mason.

1. Dec. 22, 1969. . Chynoweth to W.P. Todd. Re. Furnace Repairs. Company still discussing,
perhaps making repairs to the smelter furnace at this late date. hey e parting ut
furnace burners to keep the main ones going. “We are going to have a much better
furnace for smelting scrap and, no doubt, with the raised roof this repair will last much
longer an elast”

2. Feb. 14,1969. W. P. Todd to |. Chynoweth.

“We have your letter of the 11th instant covering memorandum of telephone
charges by Jack Foley amounting to $47.31.

“I am not familiar with the details of any of these charges except the one to
Morristown but I am backing the Foley efforts to build our old reclamation plant building
into arod and wire mill and I assume these charges are in this connection. Therefore kindly
pay them and charge to general expenses.”

3. July 7, 1967.]. Chynoweth to W.P. Todd. “The attached is a report of the Plant Watchman.
It is the first visit at our Plant of the local fire bug, who has caused many fires.”

Box 377

Folders 377/009 - 377/013: Correspondence — Taxes, 1952 - 1971

These folders contain routine correspondence relating to taxes. Nearly all of the
correspondence consists simply of letters which accompanied tax paperwork. None of it is of
interest.

Box 378

Folder 378/006: Letters & Invoices re: Qil Containers, 1953 - 1958

This folder contains invoices and associated letters related to deposits for the return of empty
oil drums to the Standard and Mobilgas oil companies, as well as the return of empty pint-
sized chemical bottles to the Du Pont company. The information contained thereon is not
sufficient to make any strong connections with the Mason operations. Indeed, some
correspondence suggests the chemical bottles are more closely related to smelting activities.

Box 378

Folder 378/007: Correspondence with Miles Metal Corp., 1965 - 1969

Folder contains correspondence with the Miles Metal Corp. having to do with the smelter.
There is material relating to the sale of slag and also some scrap reprocessing operations. It
appears some kind of partnership was formed between Quincy and Miles. The latter company,
at any rate, apparently playved a role in procuring scrap material for Quincy to process atits
smelter.
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1. April 18, 1966. Chynoweth to S. Silver, vice president of Miles Metal Corporation.
“Replying to you letter of Apr. 15, 1966, kindly be informed that the paper covered wire
and ils e till n and. he Laboratory test showed nineteen percent (19%) paper
and one percent (1%) enamel. We are, however, going to burn the bales and will
ascertain e ue rcentage.”

Box 378

Folder 378/008: Correspondence — Aaron Ferrer & Sons Co. (Scrap), 1968 - 1971
During this time period, Quincy appears to have smelted copper scrap for the Aaron Ferrer &
Sons Co. on a contract basis. Documents in this folder concern that operation and business
relationship. They are not of interest.

Box 378
Folder 378/009: Correspondence — Purchase Proposals, 1970
This folder contains nothing of interest.

Box 378
Folder 378/010: Correspondence and Documents re: Mine Operations, 1970 - 1971
This folder contains nothing of interest.

Box 378

Folder 378/011: Ameltco Inc. (Claim for Low Assay), 1970 - 1971

This folder contains correspondence relating to problems with smelted copper assaying to
high in impurities. It is not relevant to the project.

SubSeries 3.3 General Accounting Ledgers

Box 629: Mine Ledger — Reclamation Plant, 1943 - 1970

This folder contains ledger sheets relating to the operation of the Quincy reclamation plant.
All data is given as dollar figures and is not particularly useful. These ledgers may be in
identifying when major purchases were made.

Subseries 3.5 - Cost Sheets and Other Cost Data, 1893-1983

Box 472, Folders 472 /008 through 472 /017; Box 473, Folders 473/001 through
473/012; Box 474, Folders 474-001 through 474/005

These folders contain cost breakdowns and, more usefully, metallurgical analyses for
Mining, Smelting, and Reclamation Plant operations over the full course of the Reclamation
Plant’s existence. The cost breakdowns reflect the operational sequence of the reclamation
operation: DREDGE --> SHORE PLANT --> BELT CONVEYOR/STORAGE BINS/LAUNDERS --
> TAILING PUMP --> PUMPING WATER (pump house?) --> GRINDING --> TABLE
CONCENTRATION --> FLOTATION --> SMELTING. The metallurgical analyses contain
annual tatistics or nnages f and ocessed and esulting pper oduction. hese ¢
reproduced in Table above. Mining and Smelting data shed some light on relevant aspects
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of those operations. Anomalies and information of special interest identified in all three

types f ecords e escribed irectly low.

Notes:

194 3: The Reclamation Plant went into production in November.

1948: Smelter reports indicates Quincy mineral was smelted at both the Quincy and C
smelters. In 1948, C smelted more Quincy mineral (6,103,981 Ibs) than Quincy
did (4,324,218 1bs)

1952: Quincy cast some scrap copper at its smelter in this year. Also, apparently, smelted
some mineral for the Copper Range Mining Company.

1953: ostreports break down Quincy’s power expenditures into electricity bought from C
& , from the Upper Peninsula Power Company, and electricity Quincy produced itself
using diesel generators. In this year, C was the primary source of electrical power,
with lesel adistant econd and PPCo avery istant ird.

1953: “Pounds Mineral Produced (Wet)” numbers are given in truckloads as well as
pounds, indicating Quincy hauled mineral to its smelter via truck. For example, 113
trucks “wet mineral” in May of 1954. Presumably, “wet mineral” refers to post-
tlotation mineral retaining water from the milling process.

1956: The Reclamation Plant apparently processed “barrel work” from Quincy’s No. 5 Adit
from June through December of this year, though why barrel work would have had to
go through the reclamation process is uncertain. “Barrel work” usually refers to
pieces of native copper large and pure enough to be smelted irectly ter eir
recovery from the ground. Maybe this material did go directly to the smelter, but was
recorded with the reclamation data for some reason known only to Quincy
management.

1958: No metallurgical data for February through October, indicating the Reclamation
Plant was idle during this time. Only nine trucks were loaded with mineral in January,
indicating the shutdown likely began in the middle of that month.

1958: No diesel power generation was reported for this year or any year following.

1962: Plant idle from June through August.

1965: Plant idle for month of October.

1967: Plant idle June through December.

1967: Smelting Works idle June through December.

1968: Smelter idle January through May (yet “melting” cost still recorded), smelting nly
secondary copper the rest of the year.

1968-1970: Reclamation plant idle.

1969-1970: Smelting works smelting only secondary copper. No production in December,
1969.

Note on Secondary Copper (Scrap): Smelter data indicate scrap processing was a regular,
but relatively small-scale dimension of the activities at the smelter. This is consistent
with accounts from oral history narrator RK. These data sheets contain more detailed
information about copper production from scrap, it that is of interest.

General note: Documents also have such data as cost per pound for reclamation of copper
and cost per ton of stamp sands treated at the plant.
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SubSubSeries 3.6.1 Taxes

Box 714

Folders 714 /004 - 007 State Tax Commission, Reclamation Plant, 1944-1966

These folders contain Quincy cost sheets and other financial data for the specified dates. These
are not of interest.

Subseries 3.7 - Inventory Records 1888-1943

Box 676
Folder 676/__: Mine & Mill Inventory 1924

Box 677

Folder 677 /004: Coal Book, 1899-1908

This folder contains a ledger sheet documenting consumption of bituminous coal at Quincy’s
Engine House, Assay Office, and Carpenter Shop. It is not clear where these buildings were
located, but “engine house” strongly suggests these facilities were located at a mine and not at
the mills.

Box 677

Folder 677/005: Coal, 1906

This folder contains loose ledger sheets documenting coal distribution to Quincy’s various
facilities. Coal for the mills is shown below:

Mills Coal, 1906

Month Mill No. 1 Boiler Mill No. 2 Boiler

January 1,946 1,287

February 1,537 1,251

March 1,639 1,392

April 407 (“‘B.R."), 127 343 (“B.R.”), 846 (“Lump”)
(“Screng.), 959 (“Lump™)

May -- -

June Boat 1,001; Shed 859 Boat 530; Shed 424

July 1,329 943

August 951 738
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Mills Coal, 1906
September 1,542 1,167
October 1,787 1,270
November 1,895 1,258
December 1,814 1,213
Box 677

Folder 677/005: Coal Analyses, 1918-1931

This folder contains slips with minute data relating to coal assay values. Examples:

No.: 1A
Coal Steamer: Chas. W. Kotcher

Boat Run: Mansfield Lump Shipper: Cleveland & Western.

Moisture: .95%
Volatile Matter: 33.25%
Fixed Carbon: 52.50%
Ash: 12.31%

Sulphur: 2.48%

Date: May , 918

Calorific alue (B.T.U.) Determined: 12,510
by formula:

Coal Steamer: Schneider  Date: June 16th, 1931
No.: _B. Shipper: North American Coal orp.

Field: Red Parrot =~ Sample: Egg.

Moisture: .885%
Volatile Matter: 34.625%
Fixed Carbon: 59.435%
Ash: 4.055%

Sulphur: .96%

Calorific alue (B.T.U.) Determined: 14,407

Box 677

Folders 677/007 and 677/008: Inventory, Stamp Mill, 1890, 1899-1902

These folders contain inventories of mostly consumable materials, hardware, and small tools

for the mills.

Box 677

Folder 677/017: Equipment Inventory, 1945.
This folder contains inventories of equipment at various Quincy facilities, including electrical

inventories for the mill by Robert Jarvis. Nearly all of the listings for the mill are electrical
motors. For instance, each ball mill and flotation machine in the mill had its own electrical

115



motor. It is not clegr whether this eguinment was in active use at the time this inventory was
taken. See {PDF34} for examples.

Box 677

Folder 677 /016: Inventory Sales, 1945-1947

This folder contains sales slips and reports related to Quincy selling sundry pieces of

equipment etc. from its different facilities, including a few scrap metal sales to Klatzky and

other scrap contractors.

1. June 24, 1947. “Sale of Old Material” reported the sale of “Mill dock towers” in April and
May oratotal f 2,365.83.

Subseries 3.8 - Supply Records, 1866-1967

Box 661

Folder 661/001: Reclamation Plant Supplies, 1947-1967

This folder is a ledger book showing expendable supplies acquired for the reclamation plant.

Most of the subject headings within the book deal with replacement parts for plant

equipment, such as ball mill liners, filters, screens, bushings, etc. There are also several sundry

items such as brooms, manila rope, shovels, and the like. Some items of interest to the project

are outlined below.

Coal

« Quincy purchased and eceived shipments of coal from steam freighters “A.E. Cornelius,”
“Robert obson,” and adillac.”

s Coalis described s Stoker Coal”

« The bookkeeping method for this coal is relatively inscrutable, ut ppears uincy
received the following shipments of coal:

Table
Year Date Ship Quantity
1962 9/23 Cadillac 1,070.60 tons
1963 9/25 Robert Hobson 1,200.250 tons
1965 6/4 A E. Cornelius 1,588.4 tons
Xanthate
« Quincy ordered almost all its xanthate from Dow Chemical ompany, with a few
purchases from C and a few purchases from American Cyanamid

« This product as isted s Name: Xanthate Z-11; Description: Sodium Isopropyl”

« Almost without exception, xanthate was ordered on a monthly basis

» Quantities fxanthate ordered varied to some degree, but were usually between 7,000
and ,0001bs, elivered n 50-1b drums

» On May 25, 1967, Quincy sold its remaining stock of xanthate, 10,250 lbs worth, to C
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Box 748

Folder 748/004: Bureau of Mines Report: Vulnerability of Quincy to Sabotage, 1942

This folder contains limited correspondence as well as a report related to national security

concerns surrounding the Quincy as part of a vital national defense industry.

» Quincy Mill was visited September 7, 1942

« With egard isk f Sabotage and Subversive Activities,” the report stated: “No
indications of sabotage or subversive activities have been noticed by the management. No
subversive groups are known to live near the property. Local law enforcement officers
feel the Axis powers must be defeated and are exercising extra vigilance n an endeavor
prevent abotage.”

« With egard e plant’s lectric wer: ,300 olt, O-cycle, is purchased from the
Houghton ounty Electric Light Company on Sundays and holidays, also during
emergencies due to shut down of miil electric generator. The transmission line is of
wooden-pole construction. The transformer station is located about 100 feet from the
nearest building and is enclosed in a small wooden structure. No provision has been made
to catch oil in an emergency.”

e General servations: “The inhabitants in the general mill area and in towns where
employees live are believed loyal.”

» The inspector made several recommendations for improving plant security, including
fences, lighting, and 24-hour security patrol as well as requiring employees to wear name
badges. .H. awton’s esponse in tter ated an. 5, 943):“We ink t saan
excellent report and would be pleased to comply with many of the recommendations
would e ice f opper nlywarrant t.”

« The report also notes “About 0 gallons mnaphthais oredina non fireproof building.
Coal, amounting to some 30,000 tons at the start of the winter season, is stored in an
open pile. No difficulty has ever ben experienced from fires in the coal pile.”

Box 748

Folder 748/004: Tonnage and Tailings Reports, 1954

This folder contains correspondence and an assemblage of documents related to an IRS

examination of Quincy’s tax records related to losses claimed on sales of property. The IRS was

seeking information related to tonnages of ore milled at Quincy’s mills, “tonnages of copper
concentrate recovered, and tonnages and assay of tailings deposited in Torch Lake.”

1. May 31, 1921. “Exhibit #1: Stamp Sands Deposited in Portage and Torch Lakes.” This is a
table howing 2,911,000 ns of stamp sand was deposited in Torch Lake from 1890
through 916.

2. June 1,1921. C. Lawton to W, Todd. “Re: Cost of Re-treating Stamp Sands.” This letter is
the earliest reference to a reclamation plant found so far. In it, Lawton states:

“To eat e amp Sandsand extractthe recoverable copper they contain,
the construction of a mill of 10,000 tons daily capacity, together with power
and water plants would cost, approximately, $750,000.

A dredging plant to deliver the sands to the Mill would cost approximately
$300,000.

TOTAL: $1,050,000.

119



3. Sept. 23, 1953. C]. McKie to A.M. Mansfield. Timelines attached to this letter gives tons of
rock stamped, copper content, and tenor of rock (Cu. Recovered per Ton) for 1889 1940
as 1l say values fwaste ands deposited from 1902 to 1940 (Average 4.61 lbs
Cu. per ton of ore). The timelines also include the following equipment upgrades:

Table

Year Equipment

1903 “First Coarse System Installed”
1916 First Ball Mill Installed

1921 Ball Mill on Each Unit

1922 Automatic Sampler on each Unit
1929 Flotation on each Unit
1932-1936 Mine Closed

Subseries 4.3 - Stamp Mill Records, 1860-1945

Box 773

Folders 773 /001 to 773/016: Mass Copper and Mineral Shipments Reports, 1907-
1945

This folder contains reports in various forms of mass copper and mineral shipped from the
mill to the smelter. It appears to be fairly comprehensive coverage of the years given, and this
data could be used to chart mill production rates over time, but this is the only foreseeable
utility for these reports.

Box 774

Folder 774 /002: Stamp Sands Data, 1940-1943

This folder contains reports from stamp sand assay tests conducted in 1940. Also a blank
application for a Reconstruction Finance Corporation mining loan. As well as cost estimates
for the reclamation plant operations dated Sept. 15, 1943 (The reclamation plant went into
production in November ) and another, more detailed cost of operations estimate that is
undated. See {PDE35}.

Box 774

Folder 774/002: Stamp Sands Data, 1940-1943

This folder contains preliminary reports and test results relating to a reclamation plant for

Quincy, pre federal intervention. These reports were found in numerous other locations in the

archives, and are described and summarized elsewhere in these notes. One document of note:

1. {PDE36} This report on stamp sand tests provides a numerical history of stamp sand
deposition into Torch Lake from mills No. 1 and No. 2.
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Box 774

Folders 774/003,774/004 and 774/006 to 774/008: Stamp Mill Reports -
Shipments, Returns, 1922-1924,1927-1928, and 1941-1942

These folders contain monthly reports of copper content per ton of rock stamped. This data
duplicates data aggregated in Table B.

Box 774

Folder 774 /005: Ore Dressing Reports, 1911, 1913

This folder contains blueprint reproductions of reports from lab tests of various milling
operations. This is very minute, technical data. It does not necessarily reflect methodologies
that were put into practice at the mill.

Box 774

Folder 774 /010: Assay Book, 1899-1900

This folder contains a lab technician’s notebook from the time given. This includes tailings
assays from Mill No. 1, but within a very narrow timeframe. Most of the data is technical
minutia.

Subseries 4.4 Assay Records

Box 786

Folder 786/001: Weekly Report of Waste Sands, 1909-1913

This folder is missing. Other folders in the box contain minute operational details pertaining
to the mill and smelter, such as assay reports on waste sand samples taken from the mill’s
launders, as well as assay reports on mineral and milled material taken from jigs and other
steps in the milling process.

Subseries 4.5: Reclamation Plant Records, 1940-1968

Box 788
Folder 788/ :Reclamation Plant Journal, 1943-1946
This is an accounting journal in one volume. Its handwriting is difficult to comprehend.

Box 789

Folder 789/ : Reclamation Plant Production — Includes Smelter Figures, 1948-1965
This journal in one large volume contains daily production data for the Quincy Reclamation
Plant for the years specified. Monthly totals are tallied on each page along with smelting data
{mineral smelted and copper content). Pages from December, 1951, onward often contain
laboratory reports on mineral, including water content, percent copper, etc. Last entry is for
December, 1965.

1. Dec. 1951. Report curiously lists “Quincy Mineral Smelted As Copper Range.”

Box 790
Box 790 Folders 790/001 to 790/006: Daily Reclamation Statistics, 1961-1967
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These folders contain printed tickets (similar to receipts} with daily Reclamation production

data. An example:

Table
Sept. 20, 1961
Reclamation
Daily Tons 2123
* Trucks Mineral 2
Total Tons to Date 46827
“  Trucks Mineral to Date 41
Daily Copper 9573
Total Copper to Date 201251
Time lost on 6 Ball Mills
Repair 14hrs.

The tickets remain in identical format in 1967. 1965 is missing.

Box 790

Box 790 Folders 790/007 to 790/010: Mineral Shipments, Reclamation Plant, 1943-

1946

These folders contain weekly reports of mineral shipped from the Reclamation Plant to the
smelter. There are columns for "No. 17, “No. 2%, “No. 47, “Flotation”, "Mill Mass”, and “Mine
Mass”. The numbers are presumably shaft numbers. For Nov. and Dec. 1943 there was no

mineral from any source other than Flotation. A random sampling of reports from the other

folders showed this continued to be the case.

1. Quincy Reclamation Plant Monthly Report for October, 1943. Report indicates “Mineral
Shipments to Copper Range Smelter.” Presumable all of the mineral went to the Copper

Range smelter. Shipments were by rail.

2. Folder 790/009, for 1945, contained handwritten and typed notes indicating Quincy was

having mineral smelted at the C Smelter and having a hard time with its railroad

cars. would not accept cars containing less than 40,000 1bs mineral, apparently; C
& Hwas willing  ent 0,000 pound capacity railroad cars to Quincy for a dollar a day.
Cars Quincy could get from Copper Range or from its own mill lacked sufficient capacity

to meet C 's 40,000-pound minimum requirement.

Box 791

Folder 791/001: Mineral Shipments, Reclamation Plant, 1947
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This folder contains weekly reports of mineral shipped from the Reclamation Plant to the
smelter, identical to the reports described just above.

Box 791

Folder 791/002: Transfers, Reclamation Plant to Smelter, 1959-1968

This folder contains forms documenting materials transfers from the Reclamation Plant to the
Quincy Smelter. Steel plates, straps, and the like are examples of types of supplies.

Box 791

Folder 791/003: Estimates for Reclamation Work including Stamp Sand Assays,
1940-1944

This folder contains memoranda, cost estimates, stamp sand assay tests, mill output reports
(1889 to 1940), rough plans, etc. relating to proposals/planning for the construction of the
Quincy Reclamation Plant. Some of these predate federal government involvement. There are
a few maps, which seem to be related to the stamp sands tests, but they are inscrutable.

1. There is a flow chart of the reclamation process as proposed for the No. 1 Unit at the
Stamp Mill. {PDF16}

Box 791
Folder 791/004: Reclamation File, 1943
This folder contains limited correspondence and a few blank War Production Board
materials acquisition forms related to the startup of Quincy Reclamation.
s Startup costs for the Quincy Reclamation Plant totaled $40,450.

Box 791

Folder 791/005: Assays, Reclamation, 1944, 1947, 1954

This folder contains data sheets related to assays of mill product in the Quincy reclamation

plant’s regrinding mill. Most of it consists of fairly inscrutable handwritten notations.

» One undated tation written n e back fablankledger heetappears ve e ate
at  ich xanthate and pine oil were fed into the flotation systems. Pine oil was ed nat
rates ranging from 16 to 17.5 cubic centimeters per minute. Xanthate was ed n at rates
ranging from 64 to 69 cubic centimeters per minute.

Box 791

Folder 791/006: Reclamation Electrical Inventory, May 1944

This folder contains a complete inventory of the reclamation plant’s electrical components,
subdivided into dredge, shore plant, and substation/regrinding mill.

Dredge

» The dredge had General ectric Oil last Circuit reaker” hich eighted 65 pounds
and ntained gallons f il
» The dredge had two transformers for its main pump. No oil capacity is given (perhaps

these re ry” ansformers)
« The dredge had two transformers for its “jet pump.” Again, no oil capacity given.
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« The dredge had two GE “potential transformers” and a bank of three other, unspecified
transformers

Shore Plant

» [ts “starting equipment” included an oil switch

« The ant had three transformers on two poles outside the facility. No oil mentioned.
» It had a transformer for its lighting equipment, but this transformer was air cooled

Substation

e The substation d eight il last circuit reakers,” ch containing nine gallons of oil.
Weight ftankwith il ven 251bs

« This inventory apparently doesn’t include transformers the that were located outside the
plant’s northeast corner, which received incoming power.

Regrinding Mill

« There as noil circuit reaker for the ill's slurry pumps. No oil capacity given.

« There ere six (6) oil circuit reakers, ving pacity of approx. 9.75 gallons oil per
tank, associated with the ball mills inside the mill.

Box 791
Folder 791/007: Reclamation Plant Insurance, 1947
This folder contains nothing of interest.

Box 791
Folders 791/008 and 791/009: Reclamation Plant Insurance, 1943-1945
These folders contain nothing of interest.

Box 792

Folder 792 /001: Quincy Reclamation Project Inventory, 1943

This folder contains another inventory of parts, machinery, etc. related to the different
facilities which made up the reclamation plant, again subdivided into dredge, shore plant,
substation, regrinding mill. Details presented are somewhat different than those found in the
inventory described above {in Folder 791/006). This inventory seems to make it clear there
were transformers on the dredge.

Dredge
« Three 50 KVA “oil type” transformers (Serial Nos. 6583979, 6583980, 6583981)

« One oil type transformer, Serial No. 7097370

Regrinding Plant
»« Most fbuilding was ron clad eel ructure -erected after having been moved from a
previous location; supplemental timber construction was added
» Contained the following:
» Electric rane
«Six ardinge Ball Mills, each 8 feet by 72 inches, with liners  d electric motors
= Six Akins Classifiers with electric induction motors
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» One Dorrco Vacuum Filter with pumps and blower

»One orr hickener

» One Dorr Slime Thickener

s A four-cell and a six cell Denver Sub-A Flotation Machine

» Various pumps (Slime pump, slurry pump, tailings pump, booster pump) with electric
motors

» Nine Wilfley Tables

Electrical Substation
« See {PDF17}

Box 792

Folder 792/002: Calumet & Hecla #1, 1942 (multiple folders labelled “Folio No. 2" in

box 792)

These folders contain correspondence between C & H and Quincy related to construction of

the Reclamation Plant. Most of these are letters accompanying checks which C & H, acting in

the role of trustee for the reclamation project, sent to Quincy for countersignatures, also some

work orders, equipment orders, and the like.

« The fourth folder labeled “Folio No. 2” contains progress reports from the construction of

the reclamation plant. These consist mostly of equipment inventories with prices listed.

1. Order ated October 5, 943 or netank car 8,000 gallons) No. 5 pine oil. Oil came
from General Naval Stores Div., Newport Industries, Inc. (Corporate offices at 230 Park
Avenue, New York)

2. Order dated December 5, 194 2. Includes order for “One (1) Dorrco Duplex sludge pump,
suction type, No. 6 VM.”

Box 792

Folders 792 /003 to End of Box: Contracts, Purchase Orders, Etc. — Reclamation Plant

Construction

These folders contain correspondence, orders, and contracts with contractors and equipment

suppliers {and federal agencies) related to the construction of the Quincy reclamation plant.

Noteworthy suppliers and contractors are listed below.

= Allis halmers Mfg. Co. — Misc. Parts and equipment

» American Bridge Co. — dismantling and re-erecting C 's No. 1 regrinding mill,
conveyor ridge, shore plant, and dredging m

« Bucyrus ie o0.— hydraulic dredge

e Roland . Buck Inc, engineers — Grading and foundation work for reclamation plant
buildings, onstruction f ull or redge, onstructionand elivery f ntoons or
dredge pipe

» General ectric — electrical equipment

» Metals Reserve Company  requisitions for funds

« Dow hemical ompany Xanthate for flotation

1. Dredge machinery specifications sheets attached to letter dated July 20, 1942, list three
50 A transformers as part of the dredge’s electrical equipment. is not possible o ell
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whether these were oil filled or not. Modern 50 KVA transformers come in both dry and
oil filled varieties.

2. GE specification sheets ttached o etter ted Sept. 10, 1942 indicate oil ype circuit
breaker units contained ther gallons r 8gallons il, ach.

3. GE Invoice dated Sept. 21, 1942 indicates uincy purchased hree (3] 15,000 volt, 600
amp oil circuit breakers. These were the type of circuit breaker that contained nine
gallons of oil.

4. Dec. 26, 1943. Order for 40,000 Ibs (in 160 drums) of Sodium Ethyl Xanthate Z-4 from
The Dow Chemical ompany

5. Invoices dated March 16, 1943 to Dec. 16, 1943 from the Houghton ounty Electric Light
Co. indicate Quincy’s power consumption from the electric company ranged from 480
and ,440 kilowatt-hours per month during that time.

6. June 26, 1942. Copper sales contract between Quincy and Metals Reserve Company. alls
for Quincy to produce 30 million pounds of copper from reclaimed tailings over the
course of 3 years. MRC o purchase copper and finance construction of plant.

7. July 27,1942, Trust Agreement between Quincy Mining Company and Calumet ecla
Consolidated opper ompany making C Trustee for the Quincy reclamation project.
C to build reclamation plant as itself, not as trustee.

8. The final hree folders of this ox contain pense reports nd supply inventories
relating to reclamation plant construction and dating from 1943 to 1944.

Subseries 4.5 Reclamation Plant Records, 1940-1968

Box 813

Folder 813/001: Index to Orders - Construction of Reclamation Plant, Aug. 1942 -
March 1944

This folder contains a ledger book with descriptions of different orders and references to
which folios contain them. The other folders in this box contain the folios to which this index
refers.

Box 813

Folders 813/002 through 813/007: Orders - Construction of Reclamation Plant

Folios 1-92, 1942-1944

These folders contain purchasing orders related to construction of the Quincy reclamation

plant, subdivided into their original folios. These are orders made by C & H as trustee for the

Quincy Mining Company. Much of this is minutia.

1. Sept. 11, 1942. {(Folio 13) Westinghouse Electric Manufacturing o. E.C.  ssner.
This is a quote for supplying electrical equipment for the reclamation plant. The quote
includes drawings and specifications sheets for a 3750 KVA transformer, which held
22,000 Ibs of insulating oil. Also for outdoor oil circuit breakers, as well as misc. fixtures
and ittings.

2. June 21,1943.(Folio 81, in Folder 4) Purchase order for the rilling fafour inch
diameter, 100-foot deep drinking water well at the reclamation site.
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Box 813

Folder 813 /007 Orders - Construction of Reclamation Plant, Unnumbered Folios,

1942-1944

This folder contains a miscellany of different types of documents, including progress reports

for early plant operations along with accounting data from plant construction

1. Nov. 15, 1943. C Quincy Reclamation Plant Progress Report. Four ball mill units
went nto peration t nasingle hiftbasisand re operating continuously y he
end of the month. The remaining two ball mills were up and running by Nov. 5.
Remaining work to be completed included extending the plant’s tailings launders farther
into Torch Lake so re-deposited slimes would not enter the plant’s pump intake.

2. Dec. 15, 1943. Extension of the tailings launder completed.

3. June 26, 1942. Blueprint map showing shore plant, conveyor belt, and regrinding mill.
There are two of these. One has a general layout for a water intake system sketched on it,
the ther asasketched in sheet piling enciosure shown st of the shore plant.

Box 814
Folders 814 /001 through 814/004: Reclamation Plant Cost Sheets, 1943-1947
These folders contain duplicates of cost sheets summarized in Table B.

Box 814

Folder 814 /005: Reclamation Plant Cost Estimates

This folder contains various ledger sheets and typewritten reports concerning the estimated

cost of running the reclamation plant.

1. Sept. 11, 1946. A map hand drawn in pencil, dated Sept. 11, 1946, showing planned
dredging activity for September 1946 through July 1947.

SubSeries 6.2 Division of Labor Records

Box 186: Distribution of Labor Summaries -- Reclamation, Nov. 1943 - Dec. 1950

This box contains ledger sheets accounting, on a monthly basis, for man-hours associated with
various work posts within the reclamation plant. These are given in hours and in payroll
amounts. There are also ledger sheets accounting for supplies used in the reclamation plant
on a monthly basis, but these numbers are given as dollar figures as opposed to lbs. Materials
accounted for include grinding balls, mill liners, pine oil, xanthate, stoker coal, and smelter
coal

Box 190: Distribution of Labor Summaries -- Reclamation, Jan. 1966 - Oct. 1971

This box contains ledger sheets identical in character to those found in Box 186, but for a later

time period.

1. May, 1967. This is the last month for which labor distribution figures are recorded. Later
ledger sheets record only “shutdown expenses,” which usually amount to very little in
the later years.

2. Oct,, 1971. This is the last month for which labor and supply data were recorded. Louis
Koepel and Clarence Mayra were the only two employees remaining on the payroll
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Box 191-192: Daily Labor Distribution, Jan. 1964 - Dec. 1965

This box contains ledger sheets with similar data to what is described above, but recorded on
a daily basis. There are also Daily Labor Distribution Sheets for the Smelter, identical to those
described above, along with accounting for repair work. None of this is particularly useful for
the project.

SubSubSeries 6.5.3 Employee Cards -- Later Sets, 1936-1972

Boxes 313 & 316
These boxes contain employee cards, which give basic personal information for Quincy
employees, including ethnicity and the like. They are not relevant to the project.

Michigan Tech Archives & Copper Country Historical Collections
MS-002: Calumet & Hecla Records

SubSubSeries 4.4.38 (4.3.30): President’s Office Alphabetical, A-Z, 1910-1969

Box 84

Folder 84/009: Quincy Mining Company — Re. Power Contract, 1946-1966

This folder contains various documents relating to Calumet & Hecla’s role as provider of

electricity to the Quincy Mining Company.

* For a time during the 1946 coal miners’ strike, Quincy apparently supplied coal from its

own ock o0Cé&HsothatC could continue to generate power for Quincy Reclamation.

1. June 13, 1960. R.L. Pierce to L. G. Koepel. In response to an inquiry from Quincy seeking
lower electric rates, Pierce proposes Quincy could save money by shutting down its

smelter and having C smelt its mineral. Associated handwritten note indicates
Quincy was  tall that nterested.
2. October , 953. ice esidentand eneral Manager .G. epel. “We

understand you may consider cbtaining from us 1000 K.W., now furnished by your
Diesel equipment. Qur review included this possibility and we find we do have the
additional 000 K.W. available n a continuous basis.

SubSubSeries 8.2.5 (8.2.5) Quincy Reclamation Project, 1940-1949

Box 521

Folder 521/001 “Quincy” (Reclamation)

This folder contains various document types related to planning and execution of Quincy

Reclamation Plant construction. Similar to most of the other folders in this box, it is a very

large folder, very full of documents in a poor state of organization. Its contents include:

» A table showing 46 men were working for the Quincy Mining Company between Sept.
1942 and July 1943.

» Accounting data

« Insurance infermation

» A safety inspection report
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6. Power Contract etween C & H and Quincy: “Upon completion of the aforesaid plant, and
when Quincy shall commence operation thereof, Calumet will furnish such power as may
be cessary perate e aid pant, butnot  xceed ive ousand 5,000) a.atany
one time. It is understood and agreed that Calumet will supply power only to the extent
that t an o o thout nterfering th ts wn perations...Type f ower: he
power to be delivered by Calumet will be 13,200 volts, 25 cycle, phase... Delivery
Point: The power shall e delivered to quincy and metered at a substation at the site of
the oject.

7. Dec. 10,1941, Kiril Spiroff Map showing Mills, Coal Dock, unlabeled buildings. This map
shows the historic evolution of the shoreline, labelled with stamp sand tonnages. Assay
values are given corresponding to a sample grid also depicted on the map. Several
similar maps to this one exist in the Quincy and C records. This one shows property
lines.

Box 521

Folder 521/002

This is another large and fairly unorganized collection of C & H records related to the Quincy

Reclamation project. This folder contains many purchase orders relating to construction of

the plant.

1. July 13, 1959. Memorandum from Joseph F. Sablich, lawyer, “It is our opinion that the
Quincy Mining Company owns the power line from Tamarack Reclamation Substation to
Quincy Reclamation Substation, per conveyance dated December 29, 1947.” A map in a
packet of documents attached to this letter shows the Mineral Range Railroad from
Quincy Reclamation to Tamarack Reclamation, though it cuts off just short of each
facility. The map shows the power line between the two buildings. There is no indication
of booster shed” hatl could find.

2. Aug. 30, 1944, H. Dewitt Smith, executive vice president of the Metals Reserve Company,
to W. Parsons Todd. Letter approving and recommending installation of a thickener, a
drag classifier, V-Tanks, a water adit and “other additions and improvements.”

3. April 10, 1943. Purchase requisition lists ashestos-containing pipes and cement for the
Reclamation Boiler ouse.

Box 521

Folder 521/003 Quincy Reclamation Contracts 1942-1949

1. Sept. 18, 1942. Quincy Reclamation Purchase Requisition {PDF1}

» “Electrical equipment for substation as per proposition No. MCW 48596 dated Sept. 10,
1942

» Requisition covers the purchase of one (1) large transformer — 3-phase; type OAD 25;
3,750/5,000 Kva.; 25 cycle; Spec. P 51 52941-4 (GE Spec.?). This is the transformer
depicted in General Electric Drawing No. T 5265296.

« Also covers nine smaller transformers. Six (6) are cil illed, ree 3) ¢ ry.

3F
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Box 521

Folder 521/005: Quincy Mining Company, Misc. Correspondence, 1941-1944

This folder contains material very similar to that in Folder 521 /004. There is also an
interesting exchange concerning the early performance of the plant (see No. 2, below), butitis
of little relevance to the project.

1.

Sept. 8, 1943. C.H. Benedict to E.R. Lovell. etter describes startup costs for the Quincy

Reclamation Plant. These include “operating supplies and necessary equipment” such as
40,000 1bs of Sodium Xanthate and ,000 gals. fPine Oil.

. June 3, 1944 to August 18, 1944. H. D. Smith (Metals Reserve Company]), A. E. Petermann,

E.R. ovell, . .Benedict.Inthis eries correspondence, including letters and
telegrams, Brown expresses discontent with production rates at Quincy Reclamation,
stating the plant to date had only been producing roughly 60 percent of its anticipated
capacity of 4,000 tons sand processed, daily, and 10,000,000 pounds copper produced,
annually. own equests thatC engineers inspect the facility and recommend
corrective actions. Benedict writes to Lovell and Petermann that C made no
guarantees as to production ates; that the plant does process ,000tons  ands per
day when run at capacity, but had to that point run at capacity only infrequently. He
recommends that Quincy should put together recommendations for improving plant
production, and that C should review them. It is not clear what course of action was
followed.

Box 521

Folder 521/006: Quincy Reclamation Project — Bucyrus Erie Company, 1942-1943
This folder contains various materials, mostly correspondence between C & H and Bucyrus
Erie Company, related the Quincy Dredge and its launching. There is a blueprint showing the
arrangement of lights on the dredge, and a wiring diagram, but it is for lighting only (no
reference to transformers, etc.)

1.

Sept. 10, 1942. M.F. Keese (Bucyrus Erie dredge salesman) to J. L. Steward (Federal
Gov't). This letter relating o securing a preference rating for certain dredge equipment,
including transformers. No specifics as to type of transformers are given, but this
indicates transformers may have been instalied on the dredge itself.

.July 10, 1942, F. A. Ayer to W. ]. Weiss (Bucyrus Erie Assistant Vice President). Letter

requesting further description of Dredge equipment listed in application for priority
rating, including transformers.

. July 20,1942, M. F. Keese to A.E. Petermann. Terms of Dredge sale. Electrical Equipment

included three transformers of this description: “50 K.V.A., 2300/440 volts for power”;
one transformer of this description: “7 1/2 K.V.A,, 2300/110 volts for lighting.” Still
unclear whether these were on dredge  on shore.

.July 3,1942. 5. . Weiss (Bucyrus Erie  sistant vice president) to A.E. Petermann. Price

of dredge was $169,645.00). Includes specification ating: The general design of the
machinery units and dredging pump and arrangement of the dredge will be similar to
that of Dredge #2 owned and operated by The Calumet and Hecla Mining Company at
Lake Linden, Michigan.
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Box 521

Folder 521/007: Quincy Reclamation Project — American Bridge Company, 1942-

1943

This folder contains correspondence relating to the Quincy Regrinding Plant — specifically, to

the dismantling and re-erecting at the Quincy site of Calumet & Hecla’s regrinding plant. This

folder also contains more correspondence relating to minutia of the project, such as priority

ratings applications, etc.

« The regrinding plant, conveyor bridge, shore plant, nd dredging arm from C 's
regrinding plant were apparently removed in entirety and re-erected t he uincy site.

« There are indications that some supplemental structural steel had to be furnished from
other sources, and a portion of the structure was built from wood.

1. Aug. 22,1942, D.E. Faust (American Bridge Company ontracting Manager) to E. R.

Lovell. Adjusted price quote for work described above: $66,500.00.

Box 521

Folder 521/008: Quincy Reclamation Plant — Roland C. Buck, 1942-1949

This folder contains correspondence with and related to the Roland C. Buck Engineerig

company, which was contracted to do site preparation work, foundation work, etc. for the

Quincy Reclamation Plant at Mason, some work related to launching the dredge, as well as

repairs to company housing to prepare the houses for Quincy Reclamation Plant workers, and

later repairs to the Reclamation Plant, itself.

1. Nov. 7, 1944. R. C. Buck (Roland C. Buck Engineers) to E. R. Lovell. Describing plans to
build an extension ¢ horeplantto commodate “another 35 ft. diameter settling
tank and some wood “V” slime settling tanks together with foundations for same.”

2. July 9, 1943. E.R. Lovell to R. C. Buck.

Dear Mr. Buck,

Thank you for your letter of July 8 regarding the activities of the A.F.
of L. representative. 1 suggest that you not recognize the union until they
have concrte evidence that a majority of your employees here are members.
In any event, | certainly hope that this thing can be stalled f o that
increased ages illnot enecessary.

Yours ry uly,
Vice Pres. & Gen. Mgr.

Box 521

Folder 521/009: Government re Quincy, 1942-1943

This folder contains about a three-inch-thick stack of documents {mostly correspondence)

between C & H and the War Production Board. Most of it is extreme bureaucratic minutia

related to preference ratings and the like. There are a few progress reports and budget

documents which make moderately useful reference to structures of interest to the project.

» Copper concentrates dried using an Oliver dry vacuum pump before being sent for
smelting.

«» Railroad tracks entered the regrinding plant through doors at the south end. An
application for a code variance was made to accommodate doors of non-standard height.
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1. Dec. 15, 1942. Quincy Reclamation Plant Progress Report. SHORE PLANT The d
building from Tamarack has been razed and this material is at the site of the new
structure. Considerable field fabrication is to be done before reerection can be begun.”

2. Oct. 16, 1942, List of materials for Preference  ting rder 19 h. Includes one (1}
outdoor oil circuit breaker, 15 Kv., 700 ampere, 250,000 Kva. interrupting capacity with
tripping and closing mechanism; two (2) 15,000 volt outdoor current transformers; two
(2] 15,000 volt outdoor potential ransformers.

3. Oct. 24, 194 2. Quincy Reclamation Plant Progress Report. “REGRINDING and
FLOTATION PLANT Concrete building foundations and column bases have been
installed. The old building at Lake Linden from which steel is being furnished has been
completely dismantled and all steel has been transferred to the site. Erection of the
building tarted n tober 9.

Box 522
Folder 522/001: Government, WPB, RE Quincy, 1944

1. March 28, 1944. E.R. Lovell to S.H. Peterson (Metals Reserve Company). This is C 's
final financial statement as trustee for the Quincy Reclamation Project. It asks what
should be done with $5,109.38 in surplus funds.

2. June 6, 1944. D.L. Forrester to F.H. ayes (WPB Primary Production Branch chief]. Letter
discusses continued operation of Reclamation Plant somewhat below expectations,
specifically with regard to slimes. Mentions a flow sheet C. . Benedict created {PDF14}.

Box 522

Folder 522/002 Michigan College of Mining & Technology — re. Quincy Reclamation
This folder contains reports and correspondence form the Michigan College of Mining and
Technology relating to the Quincy Reclamation Plant.

1. Sept. 12 to 19, 1940. “Report of Mill Test on Quincy Tailing.”

» “The object of this test was to determine whether the combination of sodium ethyl
xanthate, sodium sulfide, mahogany sulfate, and fuel oil would make satisfactory
recovery of copper from the tailing.” This is an attempt to solve the probiem of reclaiming
oxidized stamp sand.

2. July 17, 1935. W. 0. Hotchkiss to C. L. Lawton:

Tech udents nd faculty “spent a considerable amount of time on research with regard to
the sands ... In my opinion, the recovery of the copper from these sands has been for some
years close to the margin of commercial possibility, and a careful watch should be kept of
all processes developed which might change the picture from one of doubt, as at present, to
a cture f easonable rtainty [ ofit ot nly hould iswatch pt or ocesses
developed elsewhere, but the fact that there is nearly a billion pounds of copper in these
sands offers a problem of sufficient magnitude to make it worthwhile to carry on research
looking toward commercialization. I am sure the college will be glad to cooperate in
anything that may aide to this end.”

3. March 3, 1942. G. C. Dillman to F. A. Ayer (Copper Branch of the War Production Board).
Letter describes tests conducted on Quincy sands and results with maps. “From the Quincy
Mining ompany Records we found that 4,429,000 tons of tailings were deposited prior to
1902. Between 902 and 910 an additional ,036,000 ns ftailings re eposited.”
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4. April 29, 1942. Dillman to Lawton. “Report on “Proposed Reclamation Plant, Quincy Mill
Sands.” This report describes the necessary equipment for processing the Quincy Mill
Sands. New building construction is limited to a dredge and shore plant. The proposal calls
for using Quincy’s existing No. 1 Mill for regrinding purposes and locates the shore plant
much farther north, in closer proximity to the No. 1 Mill, than the location where e hore
plant was actually built. The proposal oes not call for construction  a regrinding plant.
All of this confirms the interpretation that, prior to entering into a finance agreement with
the federal Metal Reserve Company, Quincy had planned to utilize its existing mill for
reclamation of its stamp sands.

Box 522

Folder 522 /002 Michigan College of Mining & Technology — re. Quincy Reclamation
This folder contains reports and correspondence form the Michigan College of Mining and
Technology relating to the Quincy Reclamation Plant.

1. Sept. 12 to 19, 1940. “Report of Mill Test on Quincy Tailing.”

» “The object of this test was to determine whether the combination of sodium ethyl
xanthate, sodium sulfide, mahogany sulfate, and fuel oil would make satisfactory
recovery of copper from the tailing.” This is an attempt to solve the problem of reclaiming
oxidized stamp sand.

2. July 17, 1935. W. 0. Hotchkiss to C. L. Lawton:

Tech students and faculty “spent a considerable amount of time on research with regard
the sands ... In my opinion, the recovery of the copper from these sands has been for some
years close to the margin of commercial possibility, and a careful watch should be kept of
all processes developed which might change the picture from one of doubt, as at present, to
a cture f easonable rtainty [ ofit. ot nly hould is watch pt or ocesses
developed elsewhere, but the fact that there is nearly a billion pounds of copper in these
sands offers a problem of sufficient magnitude to make it worthwhile to carry on research
looking toward commercialization. I am sure the college will be glad to cooperate in
anything that may aide to this end.”

3. March 3, 1942. G. C. Dillman to F. A. Ayer {Copper Branch of the War Production Board).
Letter describes tests conducted on Quincy sands and resuits with maps. “From the Quincy
Mining ompany Records we found that 4,429,000 tons of tailings were deposited prior to
1902. Between 1902 and 1910 an additional 5,036,000 tons of tailings were deposited.”

4, April 29, 1942. Dillman to Lawton. “Report on “Proposed Reclamation Plant, Quincy Mill
Sands.”

This report describes the necessary equipment for processing the Quincy Mill Sands. New
building construction is limited to a dredge and shore plant. The proposal calls for using
Quincy’s existing No. 1 Mill for regrinding purposes and locates the shore plant much
farther north, in closer proximity to the No. 1 Mill, than the location where the shore plant
was tually built. he oposal oes t all for construction of a regrinding plant. All of
this confirms the interpretation that, prior to entering into a finance agreement with the
federal Metal Reserve Company, Quincy had planned to utilize its existing mill for
reclamation of its stamp sands. This plan was not implemented. The report contains maps,
drawings, and a flow sheet related to Quincy’s old plan of building its Mill No. 1 into a
Reclamation Plant.

134



Box 522

Folder 522 /003: Quincy Mining Company Engineering Department Addresses Index,
No Date

This folder contains the Quincy Engineering Department’s address book with names of
contacts including contractors and others, such as C & H personnel. It is of possible interest to
the project if we really need to identify a particular person.

Box 522
Folder 522 /004: Quincy Reclamation Plant — Dredge, 1942-1943
This folder contains materials and equipment lists and other, similar documentation related
to the Quincy Dredge. Many of these documents consist of handwritten notations and
calculations with inscrutable meanings. Included timber lists break the timber requirements
down by type of wood (Pine, Fir, Hemlock, Spruce, etc.).
1. No date. Handwritten notations about transformers:

3 Transformers on 2 Pole Tower near Shore Plant

GE Co. 1 Single Phase 25 KVA Form KF Voltage Rating 2400/4160Y -

240/480 No 7096605

- 1 Single Phase 25 KVA Form KF Voltage Rating 2400/4160Y -
240/480 No 7096604
- 1 Single Phase 25 KVA Form KF Voltage Rating 2400/4160Y -

240/480 No 7096604

Transformers at main Sub station
(Item has red “X” in in colored pencil, possibly indicating these items were acquired)
2. No date. Handwritten notations about transformers:

GE o Transformer

EEQE 2001

Order QP 5006

No 7152313 Type OART Form Cyc 25

Voltage Rating 13800 2300

Continuous Rating 3750 KVA

Supplemental Rating 5000 KVA Sub Sta

GE Co - Transformers -

No 6583952 Type H 75 KVA Form KF 25 Cyc 2400/4160Y 240/480
No 6583951 Type H 75

No 6583953 Type H 75 Sub Sta

Box 522

Folder 522 /005: Quincy Reclamation Plant — Coal Scow Repairs, 1943

This folder contains documents of workmen'’s hours that went into the repair of a C & H coal
scow, presumably for use by Quincy.
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Box 522

Folder 522 /006: Quincy Reclamation Plant — Reports from Hermann Hardware Co.,
1943

This folder contains invoices and sales inventories for labor and material Hermann Hardware
Co. {Laurium) sold to € & H for work on the Reclamation Plant.

Box 522

Folder 522 /007: Quincy Reclamation Plant — Proposal, Blueprints, Correspondence,
1942-1945

This folder contains proposals from suppliers relating to equipment for the Reclamation Plant
{Filters, Classifiers, Conveyors, etc.); blueprints of equipment; and promotional literature
relating to equipment.

Box 522

Folder 522 /008: Quincy Reclamation Plant — Proposal, Blueprints, Correspondence,
1942-1945

This folder contains similar documents to those found in Folder 522/007. Additionally, there
are proposals/bids from the American Bridge Co. and the Worden Allen Co. for the
dismantling and re-erecting of C & H’s No. 1 Regrinding Plant, its Shore Plant, and Conveyors.

Box 523

Folder 523 /001: Quincy Requisitions Alteration Sheets

This folder contains one document that is a list of alterations to be made to requisition orders
by the C & H Drafting Department relating to the Quincy Reclamation project.

Box 523

Folder 523 /002: Quincy Reclamation Plant Misc., 1942-1944

This folder contains various correspondence related to the actual construction of the

Reclamation Plant, including numerous progress reports made by contractor Roland C. Buck

while construction was under way.

1. Jan. 11,1943. H. E. Williams to D.E. Faust (American Bridge Co.). Letter reclaiming
structural steel from the Quincy Reclamation project, directs contractors re erecting
regrinding plant to substitute timber for the steel.

2. Oct. 9,1942. .E. Yager Bucyrus Erie) to R.C. Buck. Lead paint used to coat dredge hull.
“I have talked to a number of men here who have had some experience in building
wooden ullsand eyagree th ohn arlson that a heavy coat of white lead paint is
satisfactory, provided: 1) A first class job of caulking is done; 2) A spray gun is used to
insure thoroughly covering the caulking seams with the white lead.”

3. Sept. 4, 1942. Report from Michigan College f Mines:
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Table

Quincy Reclamation Plant

Copy of Report on Sand From Quincy Tailings Bank

Sieve Size | % Passing | Hiway Spec. % Passing
4 995 90 - 100

10 79.7 60 - 90

20 438 25 -60

50 16.8 7-25

100 556 0-5

Clay & Silt [1.2% 21/2%

There is some ash and coke present in this sand.

H. Hawn

4. July 24, 1942. H. E. Williams to C. L. Lawton. Letter stating Williams is sending the
following drawings related to the Quincy Reclamation Plant:

Table
Drawing Description
10491 Regrinding Plant, Longitudinal Sections
10492 Map
10493 General Arrangement of Regrinding Plant, Conveyor & Shore Plant
10494 Regrinding Plant Cross Sections
Box 523

Folder 523 /003: Quincy Reclamation Plant Pontoons, 1942-1943
This folder contains correspondence mostly relating to materials acquisition for the
construction of pontoons to carry the pipeline joining the Dredge to the Shore Plant.

Box 523

Folder 523 /004: Quincy Reclamation Plant — Regrinding Plant, 1942-1944

Mare correspondence with equipment suppliers and contractors relating preparations for
installation of equipment. Major projects (projects mentioned repeatedly} include installation
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of a foundation for a 24-foot Dorr Thickener, and construction of a substructure for the
Regrinding Plant’s surge bin, which failed and was redesigned and rebuilt. The surge bin
would eventually collapse, killing at least two Quincy employees, years after the plant went
into operation.

Box 523

Folder 523 /005: Quincy Reclamation Plant — Shore Plant & Conveyor, 1942-1949
This folder contains much more correspondence, and a few drawings, relating to details of
construction work on the shore plant and especially the conveyor (including Weigh-o-meter
portion of conveyor).

Box 523

Folder 523 /006: Quincy Reclamation Plant, 1944

This folder contains some correspondence relating to a water supply pump and booster pump
for the Reclamation Plant. Also, the August, 1944 edition of Excavating Engineer magazine,
containing an article about Quincy’s dredge.

Box 523

Folder 523/007: Quincy Reclamation Plant — Dredge, 1942-1955

This folder contains more correspondence relating to the engineering, design, construction,
and, to a lesser extent, launching of the Quincy dredge.

Box 523

Folder 523/008: Quincy Reclamation, 1942-1944

This folder contains more correspondence and a few materials lists, etc, related to

preliminary work for setting up the Reclamation Plant.

1. Undated. Another document describing the electric system for the Reclamation Plant,
which seems to indicate the Dredge may have hadan i1 rcuit eaker” n ard.
However, it is not absolutely clear from the document whether the breaker was located
on oard he dredge or on the shore. {PDF15}

Quincy Mining Company Annual Reports: President’s and General Manager’s reports
to Stockholders

Annual Reports from 1888 to 1941 concern the mills only. Post-1947 annual reports deal
exclusively with the reclamation plant. The mill and reclamation plant operated concurrently
from 1942 to 1947.

1888
S. B. Harris, agent: Work on a new stamp mill at Torch Lake began in August. The mill
building itself was 120 x 200 feet and initially housed two steam stamps. {PDF31}

1889

Harris: Work continued, and perhaps was completed, on mill construction. Company
houses ere lsoerected. To ilize he ater from the two little creeks near the mill a run
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of launders, some eighteen hundred feet in length, altogether, was laid from the creeks to a
tank in the mill. The water thus obtained will always be enough to feed the boilers, and
during the Spring and Fall there will probably be sufficient to supply one, if not two heads
of stamps. The boilers pumping engine, pipes, and most of the mill machinery are now in
working order and we expect to have the mill ready for active service by March 1st, next.”
Quincy & Torch Lake Railroad also under construction.

1890

Harris: “The principal building and construction done during the year was as follows: At
Torch Lake; the completion of the stamp mill, pumping engine, and fire plant; the placing of
two ditional x 16 feet return tubular boilers; the building of about four hundred feet of
elevated tramway from mill building to our railroad; the extension of dock 100 x 36 feet for
handiing abs nd cordwood; nd he erection of ten dditional  elling houses for
employees.”

1891

Harris: An addition of 200 by 40 feet was made to the dock; the boiler house was expanded
40 feet and new boilers added. Also another 10 million gallon pumping engine purchased
and installed to service the mill. The stamp mill itself had three heads of stamps at this
time; the mill was extended 80 feet to accommodate two additional 20-inch cylinder
stamps, these manufactured by E.P. Allis & o.

1893
Harris: Tunnel built between mill building and pump house.

1894
Harris: “Jones’s nderfeed chanical okers” installed in the oiler house.

1895
Harris: New dwelling houses and some waterworks improvements.

1898
Harris: Site has been selected for a second mill at Mason, 630 feet north of the No. 1 mill. A
steel bridge 122 feet long was contracted or, rossing e orth reek”and ading e

No. 2 mill site. The No. 2 mill building would be 132 feet by 216 feet and made of steel. It
would hold three heads of steam stamps. Water would be fed to the mill by means ofa 16
million galion pump.

1899

Harris: The new steel mill building “practically completed.” Pump house also nearly
finished, this a building made of dimensions 54 feet square of brick and steel. “An adit
seven feet by seven and one half feet y one hundred feetin length as uilt of masonry
from the Iake to the pump-house. A dock, 40’ x 216, was also built at the new mill, together
with estles, oal ard,and e cessaryappliances orunloading and andling ocal”
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1900
Harris: Two heads of stamps up and running by the end of December in the No. 2 mill. The
third stamp was running by January, 1901.

1901

Harris: Wilfley tables replace “old style slime tables” at No. 1 mill. Also, “During Qctober a
contract was made with the American Bridge Company and the John A. Mead Company, for
the rection f coal unloading and storage plant, at cur stamp mills, at Torch Lake. This
plant consists three teel towers, each having a guaranteed unloading capacity, under
favorable conditions, of one hundred and thirty five tons per hour; and a steel hed,

three undred and ighty five feet long by three hundred and one feet in width, having a
storage capacity of about seventy thousand tons. The equipment is to be ready for service
by May irst, xt”

1902

Harris: Both stamp mills in operation. Several improvements to machinery were made. “A
number six Chilian Mill ‘Monadnock’ was recently installed with the necessary accessories
for grinding and treating the coarse sands from the roughing jigs.” The new coal dock and

“coal oisting plant” was completed. All coal for the boilers at the mill and mines was to be
unloaded and handled at this ock,and ansported on the Quincy & Torch ake ailroad.

1903
Harris: arious improvements to milling technology made in order to reduce loss of copper
to and tailings.

1904

Harris: “A mineral house, seventy feet by twenty feet, was built at west end of number one
stamp mill, and contains six storage bins of about twenty-five tons capacity each. Mineral
from number one mill is handled by the trolley system and transported direct to storage
bins.” More improvements to stamping and washing/separation equipment.

1905
Charles L. Lawton: Improvements continue at the mill

1906

Lawton: “A trial Hawley down draft furnace was installed under the Wickes boiler, that
the mine and mill, and have shown excellent economy.” At the No. 2 stamp mill “An
experimental re-crushing ant or unit erected and is being atched ith considerable
interest.”

1908
Lawton: Additional equipment improvements at the stamp mill, particularly to No. 1 mill,
which was till n peration but apparently howing ts age.

1910
Lawton: New launder built for the No. 1 mill.
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1911
Quincy engaged in continual, minor upgrades to its milling operation over the past decade or
so. This presumably led to less copper being redeposited with the tailings.

1915

Lawton: Two Hardinge ball mills ordered and one installed in each mill. “A concrete
foundation has been built at No. 1 mill boiler plant for a ten-foot by one hundred and
seventy five-foot concrete stack to be erected in the spring. A new Stirling boiler and five
Taylor okers ve ecenpurchase o furnish additional power nd increase he efficiency
of his ant”

1916

Lawton: A modern assay office twenty-six feet by forty eight feet is being erected t he
stamp mill. Most of the equipment for this new office will be transferred from the mine
assay office, except that a more modern gasoline furnace will replace the old coke wind
furnace.” Concrete stack one hundred and seventy five feet high completed and “has
effected an economy in coal consumption.”

1917

Lawton: “The coal handling machinery mentioned in last year’s report was installed, and
now conveys the coal to the crushers and elevates it to a large storage bin from which itis
fed to the Taylor stokers. The installation also handles the coal from the shed to the No. 2
boiler plant,and s oing is rk atisfactorily.” hus, oal nger eded
transported by rail car at the mill complex. Also, a new 30 inch ater pipe was installed
from the main pipe line to the mill

1918
Lawton: Extensive additions and improvements to both mills. {PDF32)

1919
Lawton: Additions to the stamp mills completed in May. Two Dorr Classifiers to be
installed.

1920

Lawton: Stamp heads have been equipped with either Marcy or Hardinge ball mills with
associated slime tables, etc. Two electric motors installed at the No. 1 mill for operating
rolling mills. “Ten cargoes of bituminous and two cargoes of anthracite coal were unloaded
at e coal shed.”

1921

Lawton: No. 2 mill was closed January 4th, remained idle the rest of the year. Stamping
confined to the No. 1 mill.
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1922

Lawton: No. 2 mill remained idle. “In June, contracts were placed with the General Electric
Company for a 2000 KW mixed pressure steam turbine and generator, consisting of 1500
KW w essurebladingand 00 KW high essure blading gether th all accessories,
consisting of a 35 KW urbo driven excite o e used as a starter unit and for lighting hen
the large turbine is idle ... The turbine plant will utilize exhaust steam frem the simple
stamp heads for the operation of the regrinding plant and other purposes in the stamp
mills ... The building for the turbine is two stories, of reinforced concrete, brickfaced,
thirty six by thirty eight feet, nd forty five feet hight, with a traveling crane of sufficient
capacity to handle the machinery in erecting.”

1923
Lawton: “Turbo-generator” plant construction completed. This has created efficiencies
resulting in lowered ceal consumption.

1927
Lawton: Tailings osses of about 4.42 pounds per ton. Still only one mill in operation, it
seems.

1928
Lawton: Three Fahrenwald oil otation” units being installed at the stamp mill

1929

Lawton: omplete otation units installed and put into perationat1, ,and eads.
Extensive repairs made to coal dock Production must be down substantially, because only
one small furnace is in operation down at the smelter.

1930
Lawton: AtNo. 2 head a complete otation equipment was nstalled, ollows:—
One 4 in. welve-cell flotation machine,
One ft.x 18 ft. Dorr classifier,
One 2 ft.x 7 ft. concentrate Dorr thickener,
Three agent eeders
It is expected this parallels the installations made at heads 1, 3, and 5 the previous year.

1937

Lawton: Quincy’s entire operations having been idled by the Great Depression for more
than five years, work resumed in October of 1936, including repairs to the mill and coal
dock at Mason. Louis Koepel took over as mill superintendent on May 15, 1937 after
graduating from the Ore Dressing Department at the Michigan College of Mining &
Technology.

1938
Lawton: Stamp mill reported to be in need of major repairs and upgrades.
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1939
Lawton: Repairs being made to stamp mill and associated uildings.

1940-1941
Lawton: Nothing new to report.

1942

{This is the first reference to the Reclamation plant in the Quincy annual reports)

W.P. Todd and C. M. Lawton both describe initial construction of Reclamation Plant. See
scanned documents section. {PDF4}

Lawton (Mills): “The Stamp Mill operated under excessive repairs and renewal
expenditures.”

1943-1944 (Missing from Archival Collection)

1945

Todd {Reclamation Plant): Plant in continuous operation seven days per week hroughout
1945.

Lawton: Reclamation Plant recovered 5.58 lbs of copper out of an available 7.96 lbs per ton
of nd (70.1 percent traction). Post process tailings till contained .18 1bs copper
per ton. Quincy treated 1,087,515 tons of sands in 1945, so an estimate of copper
redeposited in post-reclamation tailings for 1945 would be 2,370,782 Ibs or approx. 1,185
tons. These figures can be computed for 1943-1967 using metallurgical data found elsewhere
in the Quincy records. Lawton also reported construction of a 41 foot by 48 foot addition o
the hore plant housing two “W Tanks.”

Lawton {Mills): “Due to the closing down of the Stamp Mill on September second it was
necessary to make the following changes and installations at the Reclamation Plant.

“Two entrifugal ire umps with 60 cycle motors, fire hydrant and required pipe
iines were instalied at the Plant. To operate these pumps it was necessary to construct a
1000 foot power line to obtain the proper current. There is now available, in case of fire,
1000 gallons of water per minute at 95-1b. pressure at the Mill and 1400 gallons per minute
at 5-lb. pressure at the Reclamation Plant.

“Three of the dwelling houses adjacent to the Plant were remodeled to be used as an
office, ectric shop, and ractor shed. Part of the machine shop at the Mill was closed off
and a furnace installed. A heatrola was placed in the Mill assay office and an electric oven
was installed at the plant for drying samples. Heretofore the mill botlers had supplied the
steam for heating and for drying samples.”

1946

Todd (Reclamation Plant): Plant osed in May in June “because of our inability o secure
power or its operation ue to the coal mines being closed by strikes.” Richer stamp sands
are already becoming exhausted, transition to reclaiming lower grade stamp sands is
anticipated or e uture.
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W. Parsons Todd (Mills): “During e hut-down period at the Reclamation Plant an eight
cell No. 24 Denver Equipment Flotation Machine from No. 1 Mill and a set of Allis Chalmers
Liners were installed, which improved the general efficiency of the plant.” (Coal strikes had
idled he antforasix week riod nMayand une, 946)

1947
Todd {Reclamation Plant): “High grade” stamp sands are the sands from the No. 1 mill
deposits from prior to 1908.

(This is the last reference to the mills in the annual reports)

Todd {Mills): “Expenditures in connection with our mining property have been confined,
during the past four years, to the maintenance of the property, payment of taxes, insurance
and minor repairs to dwellings and other buildings, including the water system.”

1948

Todd: “For the past three years mineral produced at the Reclamation Plant has been
smelted on a toll basis at the Calumet ecla Smelter, Hubbell, Michigan. Due to their
needing he pacity of their refinery for their  noperations, his contract as ncelled
by the Calumet ecla ompany as of June 30 last. There was no other smelter in
operation in the district, therefore, this cancellation necessitated our building a small
furnace at the Quincy Smelter to handle the production of the Reclamation Plant. It took
considerable time to build and put this furnace into operation as our smelter had been idle
since 1931."

(Post-1947 annual reports contain no further references to the mills.)

1949

Todd: Plant in continuous operation, as it has been every year except '46. “Our Power
Consumption is about 1,500,000 KWH per month, therefore the cost of power is a very
important part of our operating expenses.” It seems they are getting the majority of their
power from C

1949
Todd: Continuous operations. Nothing of note reported.

1950
Todd: Continuous operations. Nothing of note reported.

1951
No new information.

1952
Todd:
» Reclamation Plant is still working on sands from the No. 1 Mill (The Old Mill). These
sands contain a proportion of oxidized copper, because some of the sand is above the
waterline. Sands from the No. 2 Mill are expected to last 5 years.
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e Preparations o reatNo. 2 tailings are under way.

« New booster pump installed to move tailings a greater distance from the dredge to the
shore (Bucyrus Erie 20-inch centrifugal pump)

+ 1,000 HP diesel engine installed, attached to a 1,000 KW Ideal generator to run booster
pump. Engine described as 10-cylinder engine, same as engine eing installed in
photographs in the Louis Koepel photo collection at KNHP.

1953

Todd:

» There was a fire in the pump house in February. “Our main water supply pump
overheated and set fire to the pump house.” This resulted in a seven-day shutdown.

1954
Todd:
Nothing new to report.

1955
Todd:
Nothing new to report.

1956

Todd:

* Quincy’s redge unk n anuary. ortunately or Quincy, ey adjustpurchased ne f
& H’s used dredges for $81,688.35. Divers looked at the Dredge and decided it would be too
expenstive to lift it out of the lake, so they left it there at the bottom.

1957
Todd:
Nothing new to report.

1958
Todd:
» Plant was idle Jan. 3 to Nov. 3, but maintained in operating condition.

1959
Todd:
» The depth of the stamp sands being worked is complicating their removal.

1960
Todd:
Nothing new to report.

1961

Todd:

Oxidized copper sands continues to complicate production. Todd had previously reported
Quincy’s equipment was relatively ineffective in treating oxidized copper sands.
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1962

Todd:

« The sand storage bin in the Reclamation Plant, or “surge bin,” collapsed, killing two
employees, on May 31.

« The plant returned to operation in September.

1963
Todd:
« All stamp sands are now coming from the No. 2 Mill's deposit.

1964
Todd:
« The uincy ine oist Association has been organized.

Michigan Tech Archives & Copper Country Historical Collections

MS-173 Louis Koepel Collection

An enigmatic collection comprising one box and one folder. The folder contains blueprints for

a house in East Hancock The box contains:

« Photocopies of the Securities and Exchange Commission’s Annual reports for 1976 for the
Copper Range Company and the Louisiana Land and Exploration Company.

« Photocopies of the SEC’s Universal Oil Products annual report for 1968. This is seemingly
a rich source of financial data and not much else.

« Two very handsome patent document sets for the Woodbury Benedict ig one th
ribbon and seal affixed)

« Three catalogs (one catalog in three parts, actually) for an auction of William Parsons
Todd’s stamp collection.

« One magazine, published by a hardware store supply company, containing hardware ads
and articles targeted at men.

« One catalog or harging Plugsand ceptacles” inted th absolutely ensational
graphic plates.

« One catalog or taps, dies, and screw tapes.

Keweenaw National Historical Park Archives
Quincy Mining Company Records Collection

By and large, materials at KNHP related to the Quincy Reclamation Plant duplicated

documents already recorded from the Tech Archives. The report replicated below is one
exception.
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If the present turbine plant furnishes power for the mill and Reclamation Plant only and
the Power Factor of the Mill Power System can be raised to 20 %, we may expect a capacity
of 2200 KW. from the urbine.

As the total requirement will be 3987 K.W. then 3987 minus 2200 or 1787 KW. must be
obtained from some other source. This may be obtained from local power company or
produced by additional turbine capacity. A 1500 K.W. high pressure turbine, run in
connection with present turbine would take care of the Stamp Mill load.
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Oral History Interview Summaries
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Interviewee #10: RK

Conducted by Daniel Schneider
August 2, 2014
Topic: is memories of the Quincy Mining Company’s reclamation plant.

RK worked at the Quincy Reclamation Plant intermittently during the late 1950s
and early 1960s. This work included general maintenance at the industrial facilities as well
as on company-owned houses in Mason. During the summer of 1959, RK worked
specifically on dredge maintenance. He also did clerical work for a time in one of Quincy’s
offices during the company’s last decade in operation. Work on the dredge included moving
the pontoon assemblies which carried the dredge’s feeder pipe, as well as attaching lighting
wiring each time the dredge was moved. RK did not participate in connecting the large
electrical line that ran the dredge’s pumping machinery, a task reserved for Quincy’s
industrial electricians. RK said each the Hardinge ball mills in the reclamation plant held
eight or 10 tons of the hardened steel balls that were used to pulverize stamp sand into a
fine powder amenable to extraction by flotation. He described the flotation process in
detail, which informed the process description in the Quincy reclamation plant narrative
found in this report. RK remembered the water of Torch Lake always being turbid red. He
was shocked to see the blue water in the lake when he returned to the area for a vacation
decades after all of the copper processing facilities on Torch Lake had shut down. RK said
Quincy’s buildings at Mason remained standing for several years after the operation

ceased.
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Interviewee #10: BK

Conducted by Daniel Schneider

August 11,2014

Topic: Recollections of working as an electrician at the Quincy reclamation plant

In the 1960s, during the Quincy Mining Company’s final years, BK worked at the
company’s reclamation plant at Mason, on Torch Lake. He worked as an electrician during
most of the time he was employed there, but also worked on the dredge that pumped
stamp sand from the bed of Torch Lake.

He described reclamation as a mostly automated process, with a small group of
employees tending machinery such as ball mills, flotation equipment, and Wilfley tables.
He said the equipment is Quincy’s reclamation plant was outdated (“Relics” is the term he
used).

BK’s father also worked for C&H, trucking mineral from the mills at Mason to the
smelter in Ripley. BK recalls after Quincy’s reclamation dredge sunk, in January of 1956, the
company tried to retrieve the machine from the lake using bulldozers and cables, but these
efforts iled.

BK was working for Quincy when the surge bin at the reclamation plant collapsed,
killing two workers. The surge bin was tank at the north end of the reclamation plant which
held incoming stamp sand from the shore plant, functioning as a reservoir to preserve the
consistent flow of sand through the regrinding mills. BK was not in the reclamation plant at
the time the bin collapsed, but he remembers the entire floor of the facility being buried

under a layer of wet stamp sand.
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Additional Reference Material

157



158



Annotated Bibliography of Published Resources

Secondary Sources
1. Benedict, . arry. 955.Lake Superior Milling Practice: A Technical History of a Century
of Copper Milling. Houghton, MI: The Michigan College of Mining and Technology Press.

There is no better resource on the technical aspects of ore processing in
Michigan's Lake copper district than Benedict's Lake Superior Milling
Practice. Detailed in its technical information, but also highly accessible, the
book addresses milling work as it was done at all three major Lake district
copper companies. The book has a chapter specifically devoted to stamp sand
reclamation from Torch Lake, and another devoted to flotation. Both of these
chapters are highly relevant to this project. His description of the flotation
process, and the history of its implementation in the Lake District, was by far
the best one found in the course of the research for this Phase 3 report.
Unfortunately, this is a relatively rare book Multiple circulating copies are
available at the Michigan Technological University, and a non circulating
copy is available at the Michigan Technological Archives & Copper Country
Historical Collections.

2. Historic American Engineering Record (HAER). 1979. HAER No. MI-2. Washington, D.C.:
National Park Service.

The Historic American Engineering Record’s report on the the Quincy Mining
Company provides a good business, architectural and technical history of the
company’s activities in the Lake district. Charles F. OQ’Connell’s contribution,
“Quincy Mining Company: Stamp Mills & Milling Technologies, c. 1860 1931,
is particularly useful for providing historical background information about
the Quincy Mining Company’s mills at Mason. Unfortunately, the timeframe
of O’Connell’s narrative does not include Quincy’s reclamation period. The
fuli AER report is available online:

http: //lcweb2.loc.cov/master /pnp /habshaer/mi/mi0000/mi0086/data/mi
0086data.pdf

3. Lankton, Larry. 1991. Cradle to Grave: Life, Work, and Death at the Lake Superior Copper
Mines. New  rk: Oxford.

While mostly focused on mine work as opposed to ore milling or stamp sand
reclamation, Cradle to Grave provides useful background information relating
to the development of the copper industry in the Lake copper district of
Michigan. In particular, the book focuses on the relationships among
workers, communities, and technology. This book is widely available

4. Lankton, Larry. 2010. Hollowed Ground: Copper Mining and Community Building on Lake
Superior, 1840s-1990s. Detroit: Wayne State University Press.
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Broader in scope than Cradle to Grave, Hollowed Ground covers the complete
historical arc mining in the Lake district. The book provides a comprehensive
historical overview of the district’s three major operators: Calumet & Hecla
Mining Company, Quincy Mining Company, and Copper Range Mining
Company. The book contains four chapters dedicated specifically to the
Quincy Mining Company. Chapter 17, “The Quincy Mine: From Struggle to
Shutdown,” is of particular interest, covering Quincy’s reclamation era. This
book s dely ailable.

Periodical Publications

1. Benedict,

& Mining journal. 145(4), 74 78.

Benedict's article provides a concise overview of Quincy’s reclamation plant
and the history leading up to it, including Quincy’s interactions with the
federal Metal Reserves Company during World War 2. A copy of this
article has been appended to this report. Other volumes of the Engineering
and Mining Journal are available at the Michigan Technological University
library.

2. The Daily Mining Gazette. Houghton, Mich.

This daily newspaper may be of some limited utility for coverage of major
events at Quincy’'s mills and reclamation plant at Mason, such as the sinking
of the reclamation dredge in 1956. The newspaper is available on microfilm
in the Michigan Tech Archives & Copper Country Historical Collections. It will
be most effective as a resource when approached with a specific event/date
range in mind.

arry. 1944, "Reclaiming Quincy Tailings From Torch Lake.” The Engineering

3. Stevens, Horace J. 1900 1913. Copper Handbook.. Continued as the Mines Handbook to

1931.

Though it ceased publication prior to the Quincy reclamation era, this annual
provides a good reference for major changes in processes and facilities in the
Lake District by company (C&H, Quincy, Copper Range, and -earlier
companies absorbed by these three firms). The publication draws heavily
upon company annual reports and news accounts. Copies of most years’
annuals e available n e ibrary t ichigan Technological University.
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Individuals of Interest: Quincy Milling and Reclamation

The individuals listed below appear in the narratives and archival notes {(particularly
with regard to company correspondence) that are part of this report. Names are
followed by job title, when known; employer; and, when known, approximate dates of
employment in the position listed.

F.A. Ayer, War Production Board, Copper Branch.

C. .Benedict, Metallurgical Superintendent, Calumet ecla.

R. D. Blackhurn, Assistant Treasurer & Purchasing Agent, Quincy Mining Company,
1931 1945.

John Chynoweth, hief lerk, Quincy Mining Company; acting general manager,
1962 to shutdown.

G.L. raig, alumet ecla Mining Company.

Grover . Dillman, President, Michigan College of Mining and Technology,
1935 1956.

Fichtel, memher, committee in charge of Electrical Equipment for Reclamation
Project, alumet ecla.

D. L. Forrester, Assistant Chief, Primary Production Branch, War Production Board.
Hauswirth, Ball Mill Foreman, Quincy Mining Company.
W. 0. Hotchkiss, resident, chigan ollege f ning nd Technology, 1925 1935.

Louis G. Koepel, Mill and Reclamation Superintendent, Quincy Mining Company,
ca. 1953 to shutdown.

Charles M. Lawton, General Manager, Quincy Mining Company, 1905 - 1946.
E.R. Lovell, General Manager, Calumet ecla Mining Company.

A.M. Mansfield, Treasurer, Quincy Mining Company, 1937 - 1957.

C.J. McKie, General Superintendent, Quincy Mining Company, 1946 - 1961.

Franklin G. Pardee, Deputy State Geologist, State of Michigan Department of
Conservation; later Mining Engineer, Department of Conservation.

R. L. Pierce, Director of Engineering, Calumet ecla Mining Company.
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Fred J. Nuttall, Quincy Mining Company Master Mechanic, 1921 - 1945.
William Parsons Todd, President, Quincy Mining Company, 1924 - 1976.
A. DeWitt Smith, Executive Vice President, Metals Reserve Company.

W. E. Williams, Chief Draftsman, Calumet ecla Mining Company.
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List of QMC Executives — Alphabetical

The following is excerpted from the Quincy Mininng Company Collection finding aid at

the Michigan Tech Archives & Copper Country Historical Collections. Archives staff

gathered the following information from the Quincy Mining Company Annual Reports,
1864 to 1581, and Old Reliable {Larry Lankton). The list as presented here is reduced
to include only those individuals whose positions had a bearing on Quincy Mining
Company operations during the project’s period of interest. Company directors and the

like have been removed.
Name

John W. Chynoweth

John Cliff

James R. Cooper
Henry C. Fish

James Luther Harris
Edward ohnson
Charles Kendall
Louis G. Koepel
Alexander Laist

Charles Lantham Lawton

Thomas Maunder

Cyril James McKie

Phillip Scheuermann
James W. Shields

Will P. Smith

Office

Smelter Superintendent
Mine lerk

Head Mining Captain
Smelter Superintendent
Mine lerk

Mine Superintendent
Mine lerk

Head Mining Captain
Mill Superintendent
Smelter Superintendent

Mine Superintendent/
General anager

Head Mining Captain

Head Mining Captain
Mine eneral Manager

Mill Superintendent
Mill Superintendent

Smelter Superintendent

Dates
1927
1948
1945
1864
1898
1901
1902
1892
1912

1937

1908

1905

1920

1929
1946

1859
1892

1903

1931,
1972
1972
1889
1903
1904
1905
1899
1920

1967

1927

1946

1929

1946
1961

1892

1917

1908
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W. Parsons Todd

William Rogers Todd

Director
Vice President
President

Secretary
Treasurer
Director

President

1911
1912
1924

1869
1873
1900
1902

1981
1924
1976

1902
1902
1924
1924
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Copies of Archival Documents
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Catalog of PDF Scans of Archival Documents {Excluding Maps and Blueprints}

1. Annual Report 1888 (Page 171)

Full Title: Annual Report Mill Description

Document Date: 1888

Description: Annual report to stockholders from mine agent 5.B. Harris describing preliminary
construction work for Quincy’s Torch Lake mills.

Location in Archives: Tech Archives; Quincy Annual Reports

2. Annual Report 1918 (Page 172)

Full Title: Annual Report 1918 Stamp Mill Additions

Document Date; 1918

Description: Annual report to stockholders from C.M. Lawton describing additions that would be
built on the No. 1 and No. 2 mills.

Location in Archives: Tech Archives; Quincy Annual Reports

3. Coal Letter (Page 173)

Full Title: Letter Describing Coal Consumption

Document Date: Dec. 2, 1920

Description: Letter from Quincy General Manager C.M. Lawton to Quincy President W.P. Todd
describing coal consumption between No. 1 and No. 2 boiler houses. No. 1 boiler house consumed

more coal.
Location in Archives: Tech Archives; MS-001; Box 358; Folder 27

4, Stamp Sand Tests (Page 174)

Full Title: Stamp Sand Tests

Document Date: Sept., 1940

Description: This document contains data related to volume of stamp sand deposits from 1892 to
1929.

Location in Archives: Tech Archives; MS-001; Box 774; Folder 2

5. Unbuilt Reclamation Plant Page 177)

Full Title: Unbuilt Reclamation Plant

Document Date: 11/10/1941

Description: lrawing shows pre-Metals Reserve Board plan for Quincy Reclamation incorporating
Quincy’s No. 1. This plan was not built.

Location in Archives: Tech Archives; MS-002; Box 522; Folder 2

6. Substation Location (Page 178)

Full Title: Reclamation Plant General Arrangement

Document Date: 6/30/42

Description: C & H Drawing No. 10493. Shows substation located in the northwest corner of the
regrinding plant. Refers to drawing No. 10517 for substation.

Location in Archives: Tech Archives; MS-005; Folder 32-B-23; C & H Drawer No. 349
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7. EM] Article (Page 179)

Full Title: Engineering & Mining Journal Article on Quincy Reclamation Plant

Document Date: 8/1942

Description: Article is about one column long and describes Quincy’s plans to establish a
reclamation plant. It is typeset in Century Expanded.

Location in Archives: Tech Library; Garden Level; TN1.E5 1942

8. Transformer Requisition Form (Page 180)

Full Title: Quincy Reclamation Purchase Requisition: Equipment for Substation

Document Date: 9/18/1942

Description: This document contains purchasing information for the equipment necessary to set
up an electrical substation in the northwest corner of the regrinding building at the Quincy
Reclamation Plant. Of particular interest is its description of the transformers to be used in the
substation.

Location in Archives: Tech Archives; MS5-002; Box 521; Folder 003

9. Electric Circuit Diagram (Page 182)

Full Title: Regrinding Plant Electric Circuit Diagram

Document Date: 10/20/1942

Description: C & H Drawing No. 15122. This blueprint shows the electrical circuits for the entire
Reclamation complex including shore plant, regrinding plant, dredge, and conveying/drying
apparatus.

Location in Archives: Tech Archives; MS-005; Folder 32-B-23; C & H Drawer No. 349

10. Wiring Diagram (Pages 183 - 184)

Full Title: Regrinding Plant Wiring Diagram NW Corner

Document Date: 10/20/1942

Description: C & H Drawing No. 10528. Wiring schematic showing location of transformers at
northwest corner of building.

Location in Archives: Tech Archives; MS-005; Folder 32-B-23; C & H Drawer No. 349

11. Transformer Blueprint (Page 185)

Full Title: Transformer Blueprint

Document Date: 10/28/1942

Description: General Electric Drawing No. T5265296

Location in Archives: Tech Archives; MS-005; Folder 32-B-24; C & H Drawer 352

12. Regrinding Plant Dismantling [Page 186)

Full Title: Completion of Dismantling and Re-erecting Regrinding Plant, etc.

Document Date: 2/12/43

Description: This document from the American Bridge Company states that as of the date given
above, the company had dismantled C & H's regrinding plant, shore plant, and conveyor bridge and
re-erected all three at the Quincy Reclamation site.

Location in Archives: Tech Archives; MS-002; Box 521; Folder 7

13. Quincy Annual Report 1942 (Page 187)

Full Title: Quincy Annual Report 1942

Document Date: 4/30/1943

Description: Todd and Lawton’s reports to shareholders (portions relevant to Reclamation Plant).
Location in Archives: Tech Archives; Quincy Mining Company Annual Reports
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14. Substation Inventory (Page 190)

Full Title: Electrical Plant Equipment Inventory

Document Date: 11/1/1943

Description: Inventory of equipment associated with Reclamation substation; includes
transformers and “outdoor oil circuit breaker”

Location in Archives: Tech Archives; MS-002; Box 521; Folder 1

15. Lightning Strike (Page 192)

Full Title: Lightning Strike disables transformers

Document Date: 7/25/44

Description: Correspondence from Lawton to Todd regarding destruction hy lightning of a hank of
transformers at the No. 1 Mill. They were shipped away for repairs, their oil having presumahly
been emptied out.

Location in Archives: Tech Archives; MS5-001; Box 794; Folder 10

16. Mill Electrical (Page 193)

Full Title: Mill Electrical Equipment Inventory

Document Date: 1945

Description: Inventory of electrical equipment in Mill No. 1.
Location in Archives: Tech Archives; MS-001; Box 677; Folder 17

17. Efficiency Upgrades (Page 199)

Full Title: Efficiency Upgrades to the Reclamation Plant

Document Date: 1/10/1945

Description: This is a letter from Lawton to Todd in which Lawton descrihes equipment upgrades,
etc. that were underway at the Reclamation Plant.

Location in Archives: Tech Archives; MS-001; Box 347; Folder 11

18. Reclamation Resume (Page 202)

Full Title: “Resume” Report on Reclamation Plant Expansion

Document Date: 1/10/45

Description: Letter outlining expansion and equipment addition for the Quincy reclamation plant,
including costs.

Location in Archives: Tech Archives: MS-001; Box 794; Folder 11

19. Drop in Stamp Sands Quality (Page 204)

Full Title: Drop in Stamp Sands Quality, 1947

Document Date: 2/19/1947

Description: Letter from state Geologist Franklin G. Pardee documenting apparent decline in assay
copper values within Quincy stamp sands.

Location in Archives: Tech Archives; (Unknown) Prohahly MS-001, Box 364

20. Sand Pile Transition (Page 2006)

Full Title: Report to State Geologist on transition from #1 Sand Pile to #2 sand pile

Document Date: 12/7/1953

Description: Document summarizes Quincy’s plans to transition the dredge to working on its #2
sand pile and the equipment required

Location in Archives: Tech Archives; MS-002
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21. Flow Chart (Page 207)

Full Title: Reclamation Plant Flow Chart

Document Date: Undated (Associated correspondence dates to june, 1944)

Description: This is C. H. Benedict's flow sheet of the reclamation process at Quincy Reclamation,
prepared for the War Production Board.

Location in Archives: Tech Archives; MS-002; Box 522; Folder 1

22, Electrical Description (Page 208)

Full Title: Reclamation Plant Electrical Description

Document Date: Undated

Description: This document has brief descriptions of each building at the Reclamation Plant. it is of
somewhat more interest than some similar documents because it mentions “oil circuit breakers” at
the shore plant and dredge. Unclear whether the circuit breaker for the dredge was located on the
dredge itself or on the shore.

Location in Archives: Tech Archives; MS-002; Box 523; Folder 8

23 Mill Flow Chart (Page 210)

Full Title: Flow Chart for Mill No. 1-Based Reclamation Plant

Document Date: Undated

Description: This is a flowchart showing how Quincy had proposed to reclaim its tailings prior to
the War Production Board/C & H Contract

Location in Archives: Tech Archives; M5-001; Box 791; Folder 3
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This will bacome availsbls as soon a3 the new ghaft work is
completed. .

During the year the man-engine shalt was extended and
put in working order from the thirty-first 1o the thirty-third
level. TIn sinking thie shaft between the thirty-second and
thirty-third levels a block of very rich vein was met with,
and 8o much of it taken out that stoping can be resumed
thero at any time without interfering with the shaft.

The diamond drill waa not used much during the yoar. A
fow holes only were bored st the thirty-sixth level north and
south of No. 9 shaft, hut nothing of value was discovered.

There was not much extra work, or any extensive changes
made sround the mine during the past year. The most
important improvement was the ronewal of the man-engine
gear and its foundations. The old gear having become worn
out and unsafe was replaced by a mew, and stronger ome
consisting of an 18 foot diameter “step gesr” wheel, a 22
inch pinion, and a 14 foot, 12 inch ehaft This machinsry
now works very satisfactorily.

A large stone and coment cistern 20" X 20 X 10 was built
back of the hospital to supply the dwelling housea in that
vicinity with water, and fo serve és an additional safeguerd,
in ease of fire in that quarfer.

Some further expenditares were incurred at the new Rook
House, by way of finishing it, which makes it now very com-
plete in all its parts.

The usual repsirs to machinery, to dwelling hounses and
other buildings were made, and everything about tha mine
kept in good working order.

The old mill did excellent service last year in stamping
117,514 tons of rock, which is the best year's duty it aver
performed. _

Preparations for building the new stamp mill at Torch
Leke wers made s early in the season as circumstances
permitted. Work waa begun there in the month of August,
aod continued until the bsd fall weather set in During
that time there was huilt s boarding house, which is de-

®:

signed for future use as a blackemith, carpenter and cooper
ghop; a dock 200 X 92 feet, with an approach in the cen-
ter 180 X 32 feet; an adit or watercourse G} X § feet, and
6 feot below lake level, was made from the lake to the aile
for the pump houee, a distance altogether of sbount 600 feet
At the end of the adit a ptone cement ciatern or well, 50 X
7 X 17 faet was built The boiler house and pump house
were located and their foundations partly laid. The excava-
tion for stamp mill building whioh will be 120 X 200 feet,
was made, and moat of thé stons foundations for the walls of
building finished. Work will be resnmed there aa early in
the Spring as the weather permita Most of the principal
eguipment for stamp mill plant has been contracted for, vi.:
Two stesm stamps of latest improved design, ocapacity of
cach at lesat 250 tons of rock per 24 hours. (A third stamp
will be added later). An eight million high duty pumping
engine ; one 14" X 36" Corliss engine ; six 8’ X 16’ return
tubular boilers ; fifty-six iron jigs; timber, lumber, eto.

The stamp rock will be transported from the mine to the
mill over the Quinoy & Torch Lake Railroad, which is now
in eourse of construction, and is expected to be complated
snd in running order early this coming summer.

This rosd was daly organizad in June last, under the laws
of the State of Michigan, The surveyed line, as shown by
aecompanying map, extends from the Quinoy mine to a point
beyond the Quincy new stamp mill, near the shore of Torch
Lake, in Boction 23, T 56, R 33. The rosd will have a
gauge of three feet, and be about aix miles in length, with
an almost nniform grade of 80 feet to the mile. With the
excaption of & gap of about 3,000 feet (across the Pewabio
and the Pranklin Mining Company’s propariy), the road is
graded and most of the culverts built. ' Seven bridges will be
required, the timber for which has been contracted for. The
railrosd iron and ties are on the ground ready for nse, and
track laying will commence in the Spring ss early as pos-
sible. ' b

There are now being built for this road two 50 fest iron

U NE A“-w-;( E‘f""“(' g’ m
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ground operations, this is one of the great needs of the
times, and will undoubtedly be perfected in the near
future.

Four storage-battery locomotives, with four-wheel
drives, equipped with Edison batteries, were added
to the underground power tramming equipment. In
sorse respects, the work performed by this type of
locomotive is better than that of the several different
malees of trolley locomotives now operating in the mine,

The north spider hub of No. 8 shaft hoisting engine
drum was replaced during the month of September,
causing a loss of only ten days’ hoisting.

As the No. 8 compound hoist had reached its capacity
depth, a rope guide mechanism was designed and in-
stalled to guide the hoisting rope down the second
cone, and thereby make it possible to wind on the full
face of the conical drum. This adds about eight
hundred feet in depth to the capacity of the hoist,
The device is simple, has been in operation for about
nine months, and seems to be meeting the requirements
without special attention,

Early in the year, a comtract was let for the construc-
tion of a new hoisting engine house of the latest design
of reinforced comcrete and necessary foundations for
the new No. 2 Nordberg hoisting engine. The walls
have red brick facing, the windows are of prism glass,
in steel frames, and the roof ia of concrete with tar felt
sheathing and green tile, and was practically completed
by the end of the year.

For a number of years, there has been under consider-
ation, the building of additions to the stamp mills, in
crder to provide room for a greater number of tables to
more efficiently dress the original slimes, and to
provide mom for the installation of ball mills for re-
grinding all the coarse tailings, aud for the necessary
tables to dress this material. This matter came up for
final decision in August, contracts were let, and the
erection of the buildings started late in September.

17

On account of the inability to cbtain proper delivery
of steel for the addition to No. 1 mill this bujlding was
constructed of reinforced concrete and red brick walls,
its dimensions being one hundred and twenty-three by
two hundred and fifteen feet. No. 2 mill addition is
of steel frame, red brick walls, and reinforced concrete
roof, dimensions being ninety-one hy one hundred and
thirty-two feet. Both additions have a full course of
windows eight feet high, extending on all three sides,
with thirty-eight hundred square feet of glass in the
skylights of No. 1 mill, and thirty-six hundred square
feet of glass in those of No. 2mill. In general appearance,
the additions will be similar to the new No, 2 engine
house at the mine. All three buildings are fire-proof.
Both additions were inclosed and the concrete roof and
skyhights finished by the end of the year; there remain
unfinished, the concrete floors with various concrete
launder ditches, pits for the pumps, and concrete piers
for the tables.

Provisions have been made for the installation of five
eight-foot Marcy hall mills and two hundred and forty
additional tables. One of the ball mills and twenty
tables have been installed. The necessary machinery
has been purchased, and the work of its installation
will go forward as rapidly as possihle.

Other than the building of the additioms to the
stamp mills, as mentioned above, whose operation, it
is empected, will increase the recovery of copper, the
stamp mills have continued to operate as usual. The
No. 1 mill boilers, with their equipment, have opeated
very satisfactorily throughout the year, as also the new
equipment for the coal shed.

The top of the No. 1 mill adit was renewed for a
distance of thirty-five feet, and was a difficult piece of
work.

The No. 8 stamp head was taken down and entirely
rehuilt, with a remforced concrete foundation. Tha
several ore dressing machines of this unit were also
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QUINCY RECLAMATION

Bleotrical, .., CALUMET AND HECLA CONSOLIDATED COPPER COMPANY Pace L or 8
req. no. §/__QR-2001 PURCHASE REQUISITION
B - COPY pate SePt. 18, 1948
' : ' PURCHASE ORDER NO. QP
SUBJECT Electrical Substation
T0 E. C. MESSNER. PURCHASING AGENT' COPIES TO: RRI., CHB, AHF, HEW
ORDER THE FOLLOWING FROM Qeneral ¥leotrie Compeny, u;lmu.keo P wimnu,.n
swip To__ Masom, Houghton Co., Michigan M Lg s

CHARGE TO JoB Q. 26 _

Item 1
Item 2A
Item 2B

" Item 2C

| ITtem 3

Item 3~8

Item S-7

BEleotrioa}—DEPT. (sieNED)

0072 B 521 )
N F 7«,»“ 2 /

lleotrioél e mmt roal aubltation as gor propoa"tttdﬁ"
No, MLW~48506 aated Sept, 10, 1948, consiating oft '

1- 3 phase, n{{ - 28, 5750/5000 Xva,, 25 cyole t:an:romor
age

15,8036 with 4 = 244 full capasity taps below

pr
13,800 volts, 8300/40 gor
fo Price $12,400,00

T volta aeoend as
spoo. P-61~5 41,-4, : aTYs

3w Type H wé 28 oyoln. '75 Kva,, 2406/4160 Y primary voltaga,

240/ seocondary, with four 2% full ocapscity taps,.
oil filled transformers with Junotion box for both prhnary

and segond
| axye Price § 1,997.36 lot

3~ Ty 25 oyels, 25 m MOO/&J.GO Y primary voltago
7486 seqondary, oil zil1ed transformers with 8 - |
tap'. o : Prio. ‘ 791,31,10“

3- Type D, '& Kva 2400/4160 Y prinary voltage 1zo/a4.o
secondary, single phase, 28 oyole, dry type £rmfomorl
with 2 ~ 5% taps, """ Price § 611.48 lot

p 8 ﬁ-panel moto.l tlnd 2300 volt awitohaoar unztu, 3 p_haho g

28 oyole, ims~1254and R
Speof sai-su e * Price § 9,847.,00 1ot

Gontrol oquipuont for control of a 13,800 volt, 3 phase, 26 oycla s
6000 Kva. transformer bank and to be mountod on an outdoor structurey

1~ Horm gap disconneating switch type RK—G T. P.S.T_. 400 ampere,
15,000 volt, Cat, No. 6033800-Gl?7, ocmpief.o with &uoot
manual operating mechanism

3« Puse disconneoting switohes type EKO~2, 3.P.S.T., 15,000 volts,
Cat, No, 8159098, - '

3~ Disconnecting switches 15,000 volts, 400 emperes, type FA-101,
SeP.8.Ty, outdoor type.

REQ. NO. ¥%__QE~2001 PAGE_ 3 _oF 8

it
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Hleotrical .. QUINCY RECLAMATION

CALUMET AND HECLA CONSOLIDATED COPPER COMPANY PAGE_2  of_3

<Ea. No. g, QE~E00L. PURCHASE REQUISITION ,

) COPY pDATE Sept. 18, 1048
B - | ' PURCHASE ORDER' NO. QP

supsect_ Blectrical Substation /

T0 E. C. MESSNER, PURCHASING AGENT - copies To:__ERL, CHB, A.'Bl",

ORDER THE FOLLOWING FROM. General REleotrie Compeny, llilmuku. Wiuoonun

SHIP TO, Mason; Houghton Co., Miohlgan

CHARGE TO JoB qo__28

Item 3-8 1~ .u £t. switeh hook Cat, No, ezzvvva-ew.

Item 3~9 s- Outdooy ourrent transformers type JK-§, Cat. Fo. voxzue,
15.000 foltu, 500/5 amperes, oyolu. L

Item S-10 2~ Outdoor potentlal transformers type R-llﬁ. Cat, No. 72X841,
~ 13,800/118 volts, 25 oycles, 200 Ev-A.

Item S~11 3~ Thyrite arreasters, gtation typ¢6 Oata Nou mm'av single

phase, for outdoor use on 13,600 volt ungrounded noutra:l.
cireuit

Item S-18 1~ 'rggt m-v.: ountdoor oil cirouit breaktr. 15,000 volts
amperoa, 3 pclc,, mterrupuna rating Eve. 200,00

Price Items 3-6, 7, 8, 9, 10, 11, 18 1ot complete §3,662.00

Rleotrical ,.or (siGNED) _(/fm/ e ‘/,?z/ A

REQ. No. A/ QE~2001 PAGE_2 oF 3 _
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AMERICAN BrIDGE COMPANY

t ERECTING DEPARTMENT

G-9718 - Acceptance Chicago, Y1llinois Febrmu-y_u‘, 10 &3

SPOF 1B

Calumet & Heckla Consolidated Copper Co.

Trustee for Quincy Co. and Metals Reserve Corp'n

Lind: chi

Dear Sir:— '

We are advised by our JUGOIGHARNGONE,_ Foreman Carrel Smith
that he has completed the work of JIRW . ng ai
stesl for Regrinding Plant, Conveyor Bridge, Shore Plant and Dradging Arm for

Reclamation Plant, Mason, ¥ichigan on shore of Torch Lake near Hubbell, Iuch!.gm;

and we wish to remove his force and tools to other work as soon as possible. Before

doing so, however, we would be pleased to have you signiry you’r acoeptance of the

above work on this letter, which will be forwarded to us by our Sypamodendoodcx rom

d}/g/ Yours truly,

led— 18- 1943.
Date of Acceptance "gb W{,W
Signature %% //4 / ,/71( 9

B

f‘?(\ zr;’ //7«7‘2"—/ ‘ //-/;' '
Py, %P ﬁ/}»?c d‘ ,Q/r IC t{ ES

s

V /YO
lldTEl—-To J rmad duplle.h Forward Original te Offics of Krecting Manager and eopy s Customer.
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REPORT

TO THE STOCKHOLDERS:

It is necessary due to War Department regulations to omit from this
report many figures usually shown, including the pounds of refined copper
produced during 1942.

Operations during 1942 were confined to mining from the lower levels
of Nos. 6 and 8 shafts. The recoverable copper contents of rock mined
averaged 27.84 pounds per ton, which is slightly lower than the yield
for 1941,

During the first seven months operations were on a profitable basis,
but during the last five months, due to a lower yield from rock mined and
a reduced underground force, operations were conducted at a substantial
loss, so that our income statement for the year shows a loss of $12,177.64
before including depreciation of plant and depletion of underground
reserves. So far this year operations have shown a profit of about fifteen
thousand dollars before depreciation and depletion, but with all other
expenses included. '

A reclamation plant is now being erected at our Stamp Mill location
for the retreatment of the waste stamp sands that were deposited in Torch
Lake from our No. 1 Stamp Mill prior to 1906. At that time it was not
possible to recover by methods then in use the small particles of included
copper contained in the sands, but now a very much higher recovery is
being secured and most of the fine copper is now recoverable through the
use of fine grinding and oil flotation. o

This plant is being erected under a contract entered into in June 1942
with the Metals Reserve Company, an Agency of the Federal Government,
by which they loan us the full cost of the plant through an advance pay-
ment for copper to be produced from the plant during a period of three
years following its completion.

We wete fortunate in being able to arrange with the Calumet & Hecla
Consolidated Copper Company, who have had wide experience in the
retreatment of their own stamp sands, to design and construct this plant
for us at an engineering fee of 8% of the cost, which fee under our con-
tract with the Metals Reserve Company is included as part of the cost of

the plant. The funds réequired for building the plant are being handled
by the Calumet & Hecla Company as Trustee for the Metals Reserve
Company and the Quincy Mining Company.

We regret that Mr. A. Devereaux Chesterton felt required to tender
his resignation as a member of the Board of Directors, due to his having
joined the Armed Forces of the United States.

The labor relations between the Company and our employees, who
are represented by the Congress of Industrial Organization, have con-
tinued on a friendly basis at all times during the year.

W. Parsons Tobp,
President.

April, 30, 1943.
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LooMIS, SUFFERN & FERNALD

CERTIFIED PUBLIGC ACGOUNTANTS
QUJ A cﬁ’/(‘x n N

80 BROAD STREET
Mol

NEW YORK
Quincy Minmng CoMmpant:

'L i‘ﬂ/Z

April 30, 1943,

We have examined the Balance Sheet of Qumcy Mining Company as of
December 31, 1942 and the Statements of Profit and Loss, Earned Surplus
(Deficit) and Capital Surplus for the year then ended, have reviewed the
system of internal control and the accounting procedures of the Company
and, without making a detailed audit of the transactions, have examined or
tested accounting records of the Company and other supporting evidence,
by methods and to the extent we deemed appropriate. Except that we did
not confirm receivables because we satisfied ourselves by means of other
auditing procedures, our examination was made in accordance with generally
accepted auditing standards applicable in the circumstances and included all
procedures which we considered necessary.

As accountants, we are not attempting to pass upon the legal status of
outstanding capital stock, but we believe the facts set forth on the Balance
Sheet and its accompanying notes with respect thereto are properly presented.

As explained in the notes to the Profit and Loss Statement, depreciation
and depletion have been calculated at rates based on estimates made in 1937
by officers and employes of the Company of the remaining useful life of the
buildings and equipment and of the recoverable copper.

In our opinion, the accompanying Balance Sheet and related Statements of
Profit and Loss, Earned Surplus (Deficit) and Capital Surplus, together with
the notes relating thereto, present fairly the position of Quincy Mining
Company at December 31, 1942 and the results of its operations for the year
then ended in conformity with generally accepted accounting principles
applied on a basis consistent with that of the preceding year.

Loomis, SurrerN & FerNALD,
Certified Public Accountants

GENERAL MANAGER’S REPORT
Hancock, Michigan, April 1, 194§

Operations for 1942 of Mine, Railroad and Stamp Mill were under
continued difficulties throughout the year. These were brought about
largely by the market for copper, necessitating careful curtailment of
general repairs and renewals in order to carry on and continue the
production of copper for War Requirements.

Due to the uncertainties of the copper market and the labor situa-
tion, the development openings were again held at a minimum. There

wete driven only 1395 lineal feet of exploratory crosscuts and 5562 lineal

feet of opening drifts on the several parallel lodes. There were 187 feet
of raises, a total of 7144 lineal feet.

The stamp rock and mass as mined contained 30 26 pounds of
copper per ton. There were lost in the mill tailings and smeleer slag
2.42 pounds of copper per ton, thus the recovery was 27.84 pounds of
refined copper per ton of rock stamped.

This production came from the two operating shafts as follows:

No. 6 Shaft. Copper rock and mine mass produced from this shaft
were from the 83, 85, 86, 87, 88, 89 and 90th levels. Drifting continues
on all of these levels. The production of mine mass was 396 tons.

The openings north of the shaft on the 87, 88, 89 and 90th levels
continue in good copper ground and are being steadily advanced. '

South of the shaft a drift was driven 741 feet on the 86th level,
along the first West lode, in fair copper ground, and on the 87th and
89th levels on the far West lode in fair to good copper ground.

On the 83td level, south, a drift was started on the foot wall lode
60 feet to the east of the main lode. This drift has advanced 300 feet
in good copper rock.

The lineal feet of drifts and crosscuts and raises in the shaft were
3396. The stamp rock and mass as mined contained 30.46 pounds of
copper per ton.

No. 8 Shaft. The copper rock and mine mass produced from the

shaft were from the 75, 77, 79, 81, 82, 83 and 85th levels, Drifting on

all of these levels continues. Mine mass produced was 102 tons.

- - R a—
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_ The lineal feet of drifts, crosscuts and raises in this shaft were 3748.
The stamp rock and mass as mined contained 29.92 pounds of copper
per ton.

During the year an exploratory crosscut was driven 359 feet to the
far West lode, and considerable openings made thereon. The lode was
very much broken up and shattered, something unusual. This investiga-
tion was discontinued for the time being.

Some rather large masses of copper have been uncovered during the
year; one on the 88th level, No. 6 shaft weighed about 35 tons.

Replacement of shaft tee rails has been quite extensive.

The Quincy and Torch Lake Railroad replaced 2748 ties during the
year and repaired locomotives and rolling stock at an expenditure of
$14,427.00.

The Stamp Mill operated under excessive repairs and renewal
expenditures. '

The Reclamation Plant

During the latter part of July, 1942 ground was broken and work
started on the erection of a Reclamation Plant at the stamp sands for
the retreatment of the tailings that were deposited in Torch Lake from
our No. 1 Stamp Mill since its erection in 1890. This plant to recover
the copper associated with these amygdaloidal tailings requires a dredge
located in Torch Lake, a shore pumping and classifying plant and a
new regrind-flotation mill, as follows:

The dredge is of the suction type consisting of a pump and a dredge
ladder having a digging depth of 70 feet. The sand is lifted from the
lake and sent through a pipe line on pontoons to a storage pool having
a capacity of about 20,000 tons.

The pump in the shore pumping-classifying plant lifts the sand
from the pool and delivers same to the screening and classifying equip-
ment where the rubbish is first removed and then two products are
produced, one a coarse sand ready for grinding and the other slime
which is dewatered and pumped to the regrinding plant for further
preparation for flotation. The coarse sand is dropped on the conveyor
belt (approximately 260 feet long) which delivers it to the surge tank
located in the regrind plant.

The coarse sand from the surge bin in the regri 8
is laundered to six ball mills €a drcuit with a clasmﬁer.
resulting product from grinding is fed to the flotation machines which
produce a concentrate and tailing. The concentrate is prepared for
shipment by thickening and filtering, while the tailings from flotation
go to waste, Coarse copper in the grinding circuit is removed by tabling.

The slimes from the shore plant are settled in V-tanks which produce
an overflow to waste and a thickened product which is further thick-
ened in a Dorr thickener and then pumped to flotation where the
copper is removed.

The dredge will work from eight to sixteen hours per day while the
Shore and Regrind Plant will operate the twenty-four hours. The opet-
ating and maintenance force will consist of about 70 men.

Cuartes L. LawToNn,
General Manager.
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o Ganersl Eleotric Cc. transformer, seried e
¥o,. 7158319, type QAFL, forn D, & phase, RS ayoles. - '
Voltage rating 13,B00/2300, Continucus paging )

BY8S0 K.V.i., Bupplemental rating 8000 K.V.A. ‘

B . S = S Priee - :_'“"ugs.w ;w;‘—,_;,-\’;;;;h;;f
. Whvee Gensral Eleotris Go. Srensfommers,’ = * .

10 K.V.A,, sorie Jos, 86ea9cl, #503952 und '

#8835958," type H, form KF, 85 cycles, B400/4160 ¥
%o B40/480 volts.

L4

Price of Tarea 1,92),.83

Three Caeneral Electrile Co. tranzformers,
B5 K.Y.ie, BarTisl Hos. 70600804, 70968600 and
7008608, Torr EF, single phase, B5 8ycles,
840074160 Y to 240/480 volts,

) ‘ o fﬁ _I_Priqq of Three . 79l.3) i
ihriifﬂinlnal-ﬂisﬁtrie Co. tranalo ' : '? !
¥4 E.Vehq, #ingle phase, 89 aydsles, aaoo,ciGO‘Y to e
180/040 volbm. ' - -
' Frioe of Thrpa S8ll.486

One General XKieotris Co. $-pansl metal-clad
switchgear unit, § phase, 25 oyeles, 2300 volts.

Price - __9,847.00 $88,006.10
It 3 -

One Geneyel Eleotrie Co. Horn Gap disconneoting switeh
type RE=8; T,P.5.T., 400 smperes, 15,000 volts.

Turee General Electric Go, fuse Adlsconnenting switches,
type EX0-2, SePe3.T., 15,000 volts.

Threo Genaral Zlsotric Co. disoomnsgting switches, 18,000
wolts, 400 amperes, typs ¥a-10l, 8.F¥.8.T., outdoor type.

Gne General Zlectrie Oo. 12 fi. switeh hook.

Pwo Qenersl Eleotric Co., outdoor current transformers,
type JK-6, 18,000 volts, B00/6 amps., 20 cyoles.

Pwo General Eleetric Co. outdoor potential transformers,
type E-115, 1%,800/115 volte, BbG eycles, R00 K.V.A.

Yhree General Xleotric Go. thyrite arresters, stetion
type, eingle phase, for outdoor use on 13,800 volt un-
grounded neutral cireuit.

190



Erd

goet T

Item T - eontinued : (g)- 2

g;.md satris Co, outdeor oil olrsuit
rating KVA.

”6000 Wl“. #00 NI'| B 901.. i‘hmptin&

Prise of above Ko, ¥ Jtems $3,808.00

It‘ ‘ ’ " - .
—--Us Vestinghouse Eleotris & llrg. Bo. lndmt.tou motor, l
sor ¥o. 8084048, type CS tm 63~C, atﬁa 87 M ¥58,
of 60 K.P., TR RoF.M,y full doad, oyoles,
»$ smpa., direst omtu %0's Wost use l
tloutru l’u Nfg, Co. D.C. Oenerater, serlel ¥No, 50,
Treme 158, sizia BV M 735, of 40 o Ky 70 RPN, , 1a0 |
© 'I‘.Qmm tl%w S ~ Price B,500,00 |

anded bai TR IS e VRS
ﬁ ba, sscond g ng.. h],g wire 1.,940:40
s, ounr ttnn PoBNS . _ 18, W
m - l,“a.“

! . c T . 5

Gremé Total . §38,750.74
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QUIEBECY MINIEG COMPANY
STAMP MILL BRANCH
HUBBELL, MICHIGAN

ELECTRIOCGC MOTORS
&

EQUIPMESRT

B Y

ROBERT JARYIS
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ELECTRIC MOTORS & EQUIPMENT AT STAMNP MILL

TURB [HE

A C Generator - No. 3868766
Type ATE - 2 - 2500 KVA
3000 ~ Form T

Amp. 628 Bpeed 3600

P.P. B0 o/0 KW 2000
60 Cycle Yolts 2300
GE

MG Set - Motor GE

Induetion Motor

Nodel NHo. 9185

Type DI 327-4-50-1800 .
Form B Volts 2200

Arps 12 - 3 Phase - 60 Cycle
RPM Pull load 1740

Generator D.C. No. 1230108
Compound Wound Form A5

Type RC 31B Amps 280

Speed 1800 - 1740

Yolte 125

35 K.¥N. GE

l-Spare Armature

Starting for M.G. 3Set
Starting Compensator G.E.
CR-1034 Type Er. 2722
Form H3P1
Yolte PRI 2080
2300
VYolte Seo B32.1768
320.1955
For Induotion Motor
Type I Form KH=50
60 Gysle 3 Phase

SWITCHBOARD

01l Cirouit Broaker
No. 105366 K&

Type F A-200

¥ - 4500

GE

{Main Light ing Switch)
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CONDENSER & AUXILIARY PUMPS

GE 011 Ciroult Breaker
D.L. 105367 Type PFK-5
T. Pols .3-Throw
4500 V 200 AMP

Motor Driven Exoiter

A.C. Bide

GE 011 Cirouit Bresker
D.L. 105367 Type FK - 5
T. Pole 3-Throw

HOUGHTON COUNTY

GE 011 Cirauit Breaker
No. 91915 Type F
Form K-5  A-300

¥- 7500

BOILER HOUSE

GE 0il Cirouit Breaker
D.L. 105367 MType FE~5
T. Pole 3-Throw,
4500 Y 200 A.

Spare
GE 0il Cirouilt Breaker
D.L. 105367 'Type PE-5
Y. Pole S-Throw

FO. 1 MILL

GE 01]1 Cirouit Breaker
No. D.L. 31914 B-2405
Porm K5 A 500 v 7500

MAIN SWITCH

GE 01l Cirouit Bresker
FHo. 125327 Type FK 12
Ampe 8oo ¥ 15000

TWO TRANSFORMERS

GE Type H ¥orm K

60 Cyole go KVA

No. 193861

011 59 Gal.
Yolts

220/110/220

2300/115/220

2400/120 /240

3% IMP

Na.

2
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GE BEHo. 2023024
Type H Form K 60 Cyocle
Capeacity 50 KV-A
011 59 Gal. 334 IMP
Volts
220/110/220
- 2300/11%/2 30
2400/220/240

CONDENSER PUMP MOTOR

GE Model No. 9006

Type KT 356-12-60-600
FormB 3 Phase b0 Cyole
Volts 220 8 157

Ho. 3746995 60 H.P.

Speed 570 Full load

CONDENSER PUMP STARTER

GE CR-1034 Starting Compensator
Type HR 5257-N-1
Volte Pri 220
Volte Seo., 88-187
60 H.P. 50% G
23 H.P. K00 O
Cyola 3 Phaee

Aux, Pump Motor

GE Ho. 31068 77

Typs KT

750 -4-74-1800

Form ¢ Cye. 60
3 Phase BRPK 1750 F.1.
Volte 220

Amps 19,7

HIPI 7

AUX. PUMP STARTER

GE CR~ 103 Starting Compensator
Type ER 5006-R-1
Volte Pri. 220
" S8eo. 110-176
For Motor 7.5 H.P.
60 Cyole 3 Phase

Small DC Motor on Turbine Bpeed Governmor
No. 590318 Type SDA

Wound Series Form D. H.P. %

R.P.M. 1800 V-125 - 4 1.7

HNo.

3
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HEAD RDENERS FLOOR
’ Ho. 1 Motor

HO. a

Neke - GE No. 820319

Type 1-14-125-514
Form P. &0 Cyales

_lga H.P. 22 Amps |
15 ps Seo. Volte 2200
Speed 514-435

GE Resistanoe Type 011 Switch
Panel No. 155589

Type - ATL 125 A H:

Amps - 41 Volts 2200

ThomBon Watthor Meter
No. 3685552 ‘Type D-3
60 Cyole ANP 50
Yolte 2200

GE Ammeter
50 Amps  No. 380775
Type R.F. Amp - §

Orum Type Controller T-1083 HNo.325962
No. 1. Current Instrument Tranafommer

Ho. 145 1093 Speo. 229309
Type - 8 Form - ¥2
Qyo. - 25-125 Ratio 1lo-1
Volte 4500 Amps 50

No. 2. Current Instrument Traneformer
Same as above No. 1451086

HO« 2.
Ho. 2 Motor

Make GE Ho. 1778140

Type 1I-12-100-500
Form N '?%%fb 2200 3 Phase
60 Cyole Ampa 25
S8eo0. Amps 100
409C 25% Overload
2 Hre. 55% C.
STARTER

Reslatanoe Type 011 Breaker
VYolts 2500 Amps 60

Over Load Colls 30 Amps
GE Ammeter 80 Amp.

No.
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' No. 5.
GE Polyphare Wa;hmeter : >
]!o. gﬁll Type - DS-6
60 Cyo. 110 Volts

Ho. 1. Potential Inet. 'l'ra.na.
No. 2263378 Spee 233206

Type - El2 V.A. 50 60 Cyole
Volte 2200 - 1llo00

Ho. 2. Poteatlal Inat. Trans.
Ssme as Above No. 2265493

Ho. 1. Current Inmst. Trans.
Ho. 2264540 Speo. 371328
Tyre - ¥2 Cyo. 25 - 125
Ratio 8-1 Volts 4500

Ampe 40

Fo. 2. Current Inst. Trens.
Same ap above No. 2202710

Drum type osontroller
No. 361115 T1lo84

Three Banks of Resistors

Eo. 3.
Fo. 1. Shafting Motor
Make GE Model No. 5858
Form P Type 1-52-14-75
514 3 Ph. Cye. Vo 2200
Amps 20D 3e0. Ampe 140
Speed P.L. 4935
40°C 254 Overload 2 Hra. 5’59C

GE Resistance Type 01l Switch Ho. 84288 “Type AG-1

Relay No. 26257 Type P
Porm C-2

Relay No. 28052 Type P
Form B-2

Class 5-4-9

Ammeter 60 AMP
Type ~ RPF-Eo. 498172
5 ANP

C. Trans. 12-1

Thomson Wattmeter

“Bo. 212537 Type D34

ANP 30 0 Cyole

VYolte 2000/2200

‘"Ko. 1.

Potential Trans.

Bo. 755591 Spee. 101645
Type P. Form B. Watts-50
Volte ll00 /110
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June 10, 1540,

Mrs We Paracma Told, Pregidens,
Quiany Kining Compmupy,
. &8 Tall Jtyees,
How York 8, ¥, Y,

Bar Realazabion Plank

Dear Mr. larwongy

Fallowing your letter requssd of the 28th. uld., would
advise that wo herevith enolose & resune repord of the insthllations
of the inoreased effivienay aquirown$ ad the Rsolamation Mand to=
gether with anmotation of the costs of expendituyes therson to
Jan. 1aty Ve trust thad you wil) find tham satisfaatory,

All of tha work now going forwayd ehould be oonplated
within something likm two woelts,

There remins the installation of the opersting mechanism
on 40P of the big 36 Lood suppe tonk, which has not besn received,
Promised delivery Peb. lsts And the olassifier. '

This lattsr had desny daferved ad this time, because it is
thes oonsengus of opinion thah in the opseaticns of the additional
squipment, may vrove it will be wmscessaxy to install 1%,

he painting, naturally, will be defarred until spring,

With all these cared for, thers will still remain, the
question of installing the reilrosd somles at & cost of §4,000.00
and sutomatio £inal minerel sampley ad a cost of 4780,00, Those
are very nsosssary foxr e aheoidng of the daily operationg of
the various equipment and operabding mmchanismg about the pland,
Thig Sa obtain its highssd efflioieny aapacity,

™he autamitio feature of the sanplsr alininates the
human squation and tends %0 yreach more positive and sarlier facte
and, thereby, conclusiong in the routins operations of the plant,

Yours very trly,

QENERAL LANAGER
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Heolamation Plank

Statement of Joat of Gomstruction as of Jan, 1, 1945,

Dorr 30 f4. Thiokensy
Shore Pland Additicm
ipoluding Lte equip=
menh :

¥ Tanks Main Blig,
Daneity Controllers
Garage

Adl t==0antrach

Totals

-'I'AII.. 10. 1“5.

Material = Iabor Total
0,57 934,08  $3ITI5.IR
825,18 6710,74  10535.5Y,

CiMs ) 366,40  1041.11
411.08 - 411.08
248.14 v52,81  1000,985

- - 810,00,

o A8 [lOVSLES  Ja4864.07
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Reclammbion Flamk
Efiolanny Congiruotion and Installetions

Ag of Jan, 1, 1548, the cosfruotion and efficiency ine
stallations at the Reclammiicn Fland had progressed as followas

Vater Ad1% to the Main Puap

The witsr adit to the main pabping plant vas extandsd
300 feet and completed. Ii ie opsrating as exImoted and there
fore satiafastory,

e chore Flang Addition

The additiom to ihe shore pland 41 x 48°¢ ig a nteel
fabrioated siruoture with wood sheeting and corrumted firon,
the oasy an the main builiing, It was gompletsd on ite sonsrete
foundation, The sonarests floors and the conorete plers for the
¥ tanks have besan finishsd. Tms, all shors plans conorsto has
heen gonpleted. Fart of ite heating system has besn irsdalled,
The lumber for its ¥ tanke is at the Calumpt & Heola ming car~
pontey shop for fabrisation and shonld be ready for dslivery to
the plant the riret wmek in Jamary. The ersotion of the ¥
Tanky, their feed ard overflow landers and spi 0% boxes remain
%o ba insballed,

The Mais Plant Buildgng

In the main Wuilding the conorete pisre for the ¥
tanics are gompleted. ALl concrete of the 38 fook thickensr is
conpleded . The mechanism fowr the 38 food thickensy has not beem
received, I% i dum about Fed, lat. There reraing the Yuilding
of the V tankes, theiy fesd and overflow launders and spigok boxes
together with the fesd and overflow lanniare for the BB foobk
thicksner, All material for these hawe basn fabricatad at the
Flanh,

Pnlg Iltnl:lt; Controllers .

Three puly dansity ouirollers have bhesn received,
Have baen installed and are now in miisfactory operation,
The remaining thres are on ordey,

The Gnroge

™e eills for the garage ars in place and all matsrial
for the garage iz at the site,

All installation work is progreseing satisfactorily
towards oomplation,

Jan. 10, 1948,
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0B agsaocund of its great nesd of coprer for the
vay sfforh the United States Coveymmnt finanfed and oo
struoted the Quiney Heolamation Plant at s tiow of the
highest wages and supply cocatas

Ascordingly, the income fyom the omerations of
the plang at this tims is being ¥itiated %o reduoe thas
exusanive coet,

. e plany was desigoed for sa anmal producticn
sonething like 10,000,000 pounils of corpere Ths operation
has shom sctwal capmoity of 8,000,000 pounds.

' The structures are parely of used sscond-hand
steel material, Therefore, are worn, not new., Its.
anoritisation value should estard with a high ocharge off,

Fartharmore, it was consiruated during a period
of very high cowsts in wages and supplies, Therefore, dupr-
ing norzml times, 1% would not have the valus that 14 coast,
This was broughf abond Dy the way oonditicns and the Gove
ermmsni®s dosire 10 use as smll an anount of new strude
tural material as possible,

The equipmend consists very largely of used
mchinary. This again on acoocund of the Govermmemi’s
wishes together with the imability to obtain it new at
that ‘“.

The eleoirical povar is mede up largely of used
motors of aluost obsalets, 28 oyole, iype. Apain, inan
ordinary period, it would have greatly dsorsngsd salvage
valug,

The ressom for the plant, that is, the desire
for 1%, vay t0 obtainm quisk atditional copper for tha var
effoxrt, Therefore, at this time, 14 in» opersting by treat-
ing stanp sands of the richest lemoy; the oream of the ptamp
sandy, Fraotically all of this grade will have basn traated
by the time the Govermmnt is relamdursed of its investmnt,

Qon*d.,




Ascordingly, the finsmoial results of the past year

should b way abowe awrage, as tha years go by, The
soppazr dantente of the stamp cands as deposited were

governad throughoul the years Yy the known treatmsnd

information or milling prooess of those times.

In the early days the stanp heaflg reduded
the ore 0 the Jigy adl tables, In 1908 crushing rolls
ware Drrtalled, Iater In 1914 the ball odlls were in-
stnlled, Again later in 1929 flotation achlimes vere
installed,

A% each step the coppesr acntents in the sande
were mrimdly redused unbil those deposited since Jjush
before the flotasion machine have no coomeroial valus,

Howawer, if the Dressns plans of installing
equipmnd to inorease the capmosity and efflolenay at the
Dlans are carrisd out, 14 is expected that the sande Ref4d
aftser those that have boems consuzed oy treated %o pay the
Governnent, that they will still have a cxrarcial value,.
The tsreatnsnt, thereaf, then agoruing to the labor of the
somunity, the State of Wiohigan, and ths Quincy Conpany.

T™he future value of those sands, then remaining,
is 20re or less problamatfiocal as this tims, especially re=
garding the rhysical condition of its copper relative Lo
amenability for suocessful treatownk in the plans,




Feb, 19, 1947

llf. Pranklin G, Pardee,
Deputy State Geologiss,
Department of Conservation,
Lansing 13, Michigan
Dear Sirg - _ ,
During 1946 the Quinay Reclamation Plan$ finished working the
higher gradd sands. A vory definite drop in copper contens started in

September 1946 and has since sontinued, as can be olearly seen in the
tollowing tabulation of Metallurgical results for the last five monthsj

Tons |Dry] Headings Talllngs Oopper Haoovered Lba. yer Ton Yoar

Month Treated (Assay) (Assay) _ (smelter) {Smelter) to Date
Sepd. 1948 98,438 .98 2.1 467,028 4.74 5,40
Oos. 1946 101,190 §.47 a.28 434,860 4.30 5,27
Nov, 1948 98,700 ¢. 7 .43 874,266 3.99 B.14

The riochest sands were deposited previous to 1908, Thage are now
exhausted exceD¥ some shallow amd high bank deposits along the shore line.
The high bank deposits are heavily oxidised and run %0 high tailing losses.

Sands deposited after 1910 will show a still farther drop in copper
cantent because regrinding was introduced in the Copper Gcuntry aboud this time,

Qonsidering the above faota 1% can plainly bec seen that we have exe~
- hausted the higher grade sands and tha$ those remaining are not of much value
oxoept during the period of the Premium Price Plam to June 30, 1547. It is
hardly probable thas Gongress will authorise any extension of this premium,
and therefore, after July first nexs we will have to depend on the normal
price for copper, and we canno$ Qonsider valuing the remaining sands on the
basis of the presens price of 19§ dents per pound for copper. This price may
continue for some ¥ime but no one is justified in figuring the value of copper
in the sands thal may be recovered after Jan. 1, 1948 on any such basig. There-
ford, the Reclamation FPlant is reduoed %0 a point whers from the standpoin$ of
tax valuation the estimated scrap value of the plang should be given due ocon-
sideration,
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Mr, Paxdee s ot

This plant has only been in opsration 3% years but was not a new
plant originally. The building and moss of the squipment was noved from a
C. & H, opsration, where i$ had many years service.

Yo feel that the sands from No, 2 411l should not have any tax
value at this time. Very little of these sands were deposited vefore 1902,
(abous three hundred thousand tons) along the shallow shore line, and later
covered with low grade sands. In order to handle these sands a largze equip=-
ment and pipe line expenditure mis4 be made and the future copper marikes
uncertainties may nod make this possidle.

. During 1946 we were forced 0 make wage and salary increases of 307,
The cost of supplies were up at least 254, The inorease in power charges,
dane wostly to longex discharge lino-. wag up 207,

, m -.bon ﬁeurn taloin in oomid.ntioa with a rxecovery 4rop from
8.08 %0 3.77 lbs. per ton, or a 26% drop, does not hold out much hope for the

future, but justifics our claim for a downward Mjutmnt of the Isolamation
. Plant valuation,

Bnslosed find msp -hioh ) § th.ink '111 glve you a Olear p;lot\u'. of
the Reclamation ' operation,

'Iohrl_isry truly,

C. J. MoKie
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Dee. 7. 1”3

Nr. Hm Je H.rdm“’
Deputy State Gaclogist,
Department of Congervation,
Iﬂ'l.d.n‘ 13’ Mloh.

Dosr Mr. Hai-dnnhrgl

The Quincy Rsclemation Fi sand pile has b exhausted and
work an #2 plle was startad abont Nov. lst,
a booster pump and motor were installed and aldo
These installations and long pips line cosd about $250,

e work on J2 stamp sand ,- .
pericd to be relishle, But so far cursging, Our November produoct

will be 20% lower than usual. /
s7(tYy golng up, Dnntoth-in-

oS ouN power popbs are goling
advanocad the equivaland of

The cost of supplies 1- C
stallation of booster punp pd lopn
to be 1§ cents per pound M;
12 oents per hour an Ju .

In view of abg : :
sssassed valuation of abg U7 wonld be in order,

Yours very twly,

C. J. NcKie
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PPF | M3-0072 >P;W%fé;715> F;ﬁtle/‘sg/

Rlectrio powor for the operation of the Quinoy Reclamation
ProjJect will be furnished by the Calumet and eola Consolidated
copper companyo

_ This pmvor will be transmitted at 13,800 voltl. 28 cycles,
3 phase, unground over a cirouit of 856.000 C.m, stranded coppex
wire, supported on J'.-s/a- Pin type insulators,

Cedar poles are to be used and have mounted on seme one 5' xz 6»
oross arm and a ridge iron to arrange the oirouit in a 36" Delta.

The poles will be s approximately 100 ft. apart end the bottom
wire will de approxﬁatoly 30 ft, n-g the sronnz

This oircuis will terminate at the inooming oil eirouit brnkor
at the aub-tatiou of the Quincy plant and power will de metered at
this Aﬁant and connected to the Calumet ﬁi" Heola power system at
the o6k plant, a distance of about 2-1/8 miles,

Substation

At the site of the regrinding bunding there will be installed
a pole structure to support the negessary buss arrangemens, oto,, and
at this point 3 » hase, 01l filled, self cool outdoor typo o
transformers, oil o ou t bdreaker, current an potontial trnnstomrl,
nghtninq montorl, eto,, will dbe installed

The transformers will be 1667 Kva, oaeh. primary voltage 15,800.
secondary voltage 2,400,

The segondary of the transformers will de brouﬂ: into tho .
building and oconnected to the buss of the distridut switohboard,

The switohboard will oontrol the various feeder ou-o\ut- and
the neooauxy metering instruments. :

< A.u out volt oirouits will be roviaod with liahtning
ma‘tou bosm8 tﬁo station and receiving oug

 Powew tbr the dredge will be tranlnittod at 8,400 vo].tl over m
 independent oirouit, supported om a structure buil‘ he pontoons
and supported by poroelain rack insulatorss The oonduotorl to be
" rubber covered. :

This oirouis will terminate in an oil oirouis breakey which in
turs will connegt with the buss of a distributing switchboard for the
control and motoring of the various circuits within the dro«lg.

Shore Plan$
Fower for this plant will be transmitted at 2,400 volts end tamin; '

in an oil ocirouit breaker from whioh the various motors and dontrol
will be oonneoted,
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- ‘Main Pumping gtation

This plant will be located scme 3,500 ft. from the main plant
iﬁ power will be transmitted at 3,400 volts over a separate pole
Qe _ S

Regrinding Plant

Power for the operation of the various 4drives inside this

building will be controlled from the various panels on the main
switohboard.

All wiring within the buildings will be done with approved
rubber covered wire and supported by wire racks with poroelain
insulators, with the excaeption of weS or hazardous locations where
the wiring will be put in conduit,
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