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1.0 INTRODUCTION

The Mannik & Smith Group, Inc. (MSG) has prepared this Historic Data Review and Compilation Technical
Memorandum Addendum (TM) as part of the Abandoned Mining Wastes — Torch Lake Non-Superfund Site (Project)
Centennial Mine (Site ID # 31000096) (Site). This TM summarizes previous studies and investigations completed at
the Site and the preliminary reconnaissance observations recorded in 2022 and 2023 on parcels to which access was
granted. The TM findings could be considered in the development of a Sampling and Analysis Plan (SAP) for the Site
if funding and property access permit. The TM was prepared in accordance with the Indefinite Scope Indefinite Delivery
(ISID) Discretionary Proposal for Site Investigation Activities (29 July 2020) prepared by MSG in response to a request
from the Michigan Department of Environment, Great Lakes, and Energy (EGLE), Remediation and Redevelopment
Division (RRD), Calumet Field Office under MSG’s 2015 Environmental Services ISID Contract Number 00538 with
the State of Michigan.

11 Project Location

The Site is located at 58439 U.S. Highway 41 in Centennial, Calumet Township, Houghton County, Michigan.
The Site is a part of the EGLE Abandoned Mining Wastes (AMW) Project EGLE AMW Project Web Page that
is focused on the mining legacy issues that were not addressed as part of the U.S. Environmental Protection
Agency (EPA) Torch Lake Superfund site. Depicted on Figure 1, Project Location Map is the Centennial Mine
in addition to the other AMW Project areas and their respective former industrial operations.

The Site encompasses the mine and mine beneficiation facility operations dating back to 1896 until the
cessation of commercial mining in the region. The Site consists of approximately 276 acres of land that
incorporates multiple parcels and property owners. Figure 2, Area Features Map depicts the primary mining
era buildings and structures and known historic operations based on available Sanborn Maps (Appendix A,
Sanborn Maps), Aerial Photographs (Appendix B, Aerial Photographs), and/or other resources. Figure 2,
Area Features Map also depicts the parcels and property owners that constitute the Site. Residential (single-
family residences), commercial, vacant, and undeveloped forested lands border the Site.

1.2 Project Background

Copper mining was extensive in the Keweenaw and formed the backbone of the regional economy and
society. Copper ore milling and smelting operations were conducted from the mid-1860s to the 1960s,
including the importation, reprocessing, and smelting of various scrap metals in the later years of operation.

The environmental legacy resulting from over 100 years of mining and reclamation led to Torch Lake and its
western shoreline being designated as a Superfund site by the EPA Torch Lake Superfund Site Web Page.
The EPA undertook cleanup activities to address some of the of the mining industry waste, while others were
not addressed or left to recover through natural processes.

Beginning in 1896, the Centennial Mine property was operated as an industrial mining operation by the
Centennial Mining Company, later succeeded by the Calumet & Hecla Corporation, for the production of
copper until ceasing production in the late 1960s. Attempts to re-open the copper mining operations during
the late 1970s failed due to the significant drop in the market for copper that has caused the property to remain
unused. The property tax reverted to the State of Michigan for back property taxes (MDEQ 2014). Figure 2,
Area Features Map depicts the parcels and property owners that currently constitute the Site.

The EPA Emergency Response Branch attempted to obtain access to the Site in 2012 to investigate
abandoned drums and containers on the RAM Opportunities LLC (RAM) property. RAM denied EPA access
to the drums, but provided EPA with data to show the drums contained nonhazardous material. RAM also
stated the drums would be removed in spring 2013 (EPA 2012). No other known regulatory actions have been
conducted at this Site.
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2.0 OBJECTIVES AND SCOPE OF WORK

The overall goal of the AMW Project is to reduce risks associated with potential mining legacy environmental issues
that were not previously addressed by the EPA. The overarching Project concerns involve groundwater, surface water,
sediments, and "upland" media. Known or suspected problems which are being evaluated as part of the Project include:
an unidentified, significant in-lake and/or terrestrial source of polychlorinated biphenyls (PCBs), slag, landfills, industrial
ruins, coal storage areas, underground storage tanks (USTs), residual process materials (RPM), asbestos containing
materials (ACM), and any other waste materials identified during future investigations. EGLE and other entities have
undertaken studies that confirmed the remaining concerns at the Site involve groundwater, surface water, sediments,
and "upland" media.

RRD staff directed development of this document to assimilate historic information in support of a potential SAP for
undertaking site investigation (SI) activities at the Site. The primary focus of the SAP would be to ascertain the source,
nature, and extent of contaminants in all affected environmental media (soil, groundwater, surface water, waste
materials, and sediments) within the footprint.

3.0 APPLICABLE SCREENING CRITERIA

Evaluation of potential environmental and human health risks present at the Site requires uniformly compared analytical
results to regulatory criteria. Previous investigations had specific goals and objectives that may have placed emphasis
on evaluating specific locations, environmental media, or chemical analytes, intentionally narrowing the scope of each
investigation. In addition, due to the constraint of focused objectives, these investigations are also prone to common
limiting factors such as funding, personnel, and equipment resources. As such, the findings of a given investigation are
also limited, potentially providing a compartmentalized view of a larger, more prolific problem.  Similar to limitations
identified above, the findings and interpretation of each investigation were also contingent upon the selected regulatory
criteria utilized in the evaluation. Over the course of time, regulatory criteria are refined and subject to change, often
including criteria revisions and new rule promulgation. As a result, regulatory criteria for a specific exposure pathway
and environmental medium evaluated in 2007, for example, may have been evaluated differently using the same
regulatory criteria in 2013.

In support of developing a comprehensive approach for evaluating risks, the analytical results from previous
investigations summarized herein were compiled and compared to the same regulatory criteria.

The following provides a summary of the regulatory criteria utilized for evaluating analytical results from surface soil,
subsurface soil, groundwater, sediment, and surface water during interpretation of the identified key documents:

= Part 201 of Michigan’s Natural Resources and Environmental Protection Act (NREPA), being PA 451 of 1994, as
amended, Residential and Non-Residential Cleanup Criteria (December 30, 2013).

- Surface Soil;

- Subsurface Soil;

- Waste Materials;
- RPM;

- Groundwater; and,
- Asbestos.

= EPA, Resource Conservation and Recovery Act (RCRA), Identification and Listing of Hazardous Waste Criteria
(40 Code of Federal Regulations, Part 261, Subpart C).

- Abandoned Containers;
- RPM; and,
- Waste Materials.
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= EPA, National Emission Standards for Hazardous Air Pollutants (NESHAP) (40 CFR, Part 61, Subpart M).
- Suspect Asbestos Containing Material (SACM).

= EPA Region 4, Ecological Risk Assessment Supplemental Guidance Screening Ecological Screening Values
(ESVs) (March 2018).

- Sediment; and,
- Surface Water.

= DEQ-Rule 57 Water Quality Values, Surface Water Assessment Section (February 2014).
- Surface Water.

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

- Sediment.

Although relevant, the EGLE drinking water and groundwater/surface water interface pathways criteria exceedances
for metals are excluded from the groundwater evaluation. Similarly, the metals exceedances for soil criteria protective
of the EGLE drinking water and groundwater/surface water interface pathways are also excluded. The rationale for this
exclusion is that 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 EGLE drinking
water and groundwater/surface water interface pathways criteria are ubiquitous at the Site 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. Note that metals criteria for other relevant pathways,
and organic and cyanide contaminants for all pathways were included in the evaluation.

The regulatory screening criteria summarized above may be applicable to all or select areas of the Site. 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 Sl and the respective
geological and hydrogeological characteristics of the Site be evaluated to determine generally, which exposure
pathways, risks, and conditions are relevant and applicable.

4.0 SAP DEVELOPMENT

Screening results and sample analytical data from previous investigations are recommended to be incorporated into
the sample design if future studies are planned. Doing so would enable identification of potential data gaps, while
considering the recommendations in each document and available screening and analytical results for soil,
groundwater, and sediment from the investigations.

As discussed in the preceding subsection, results derived from individual investigations limit interpretation, particularly
as it relates to the presence of potential source areas, localized concentrations of contaminated media, and potential
exposure routes. As such, analytical and screening results compiled from the key documents summarized in this
document were also integrated into the Project database. The result creates a more comprehensive look at the
historical findings. The historical analytical and screening results are depicted on multiple figures summarized as
follows:

Figure 3 Soil Analytical Results
Figure 4  Groundwater Analytical Results
Figure 5 RPM, Abandoned Container, and Waste Analytical Results
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Figure 6 XRF Field Screening
Figure 7 Surface Water and Sediment Analytical Results
Figure 8  Preliminary Reconnaissance Observations 2022 and 2023

The volume of analytical data derived from the historical documents and presented on the aforementioned figures
required the use of graphical and analytical details to simplify the overall presentation of the data. With the exception
of soil screening results of X-ray fluorescence (XRF) data presented on Figure 6, a quadrant style graphic was used
to present the analytical results for the following parameter groups:

PCBs, located in the upper left;

Inorganics/Cyanide, located in the upper right;

Volatile Organic Compounds (VOCs), located in the lower left; and,
Semi-volatile Organic Compounds (SVOCs), located in the lower right.

Sample locations are labeled with field sample locations, sample date(s), and sample intervals, if known. Detections
and/or exceedances are identified by the following colors:

= Green Quadrant Fill - This quadrant coloring represents sampling or screening results below the figure criteria
for the indicated parameter group. Green fill may be derived from any of the historical investigations.

= Red Quadrant Fill - This quadrant coloring represents at least one exceedance of figure criteria for the indicated
parameter group. A summary is presented in the corresponding callout box that includes the analyte(s) that
exceeded criteria, the concentration(s), and a key indicating what criteria was exceeded.

= Yellow Quadrant Fill - A yellow quadrant fill indicates that a sample was analyzed for PCBs and no congeners
were detected.

= Light Blue Quadrant Fill - A light blue quadrant fill means that a sample was analyzed for PCBs and at least one
congener was detected. If PCBs or any other analytes exceeded criteria, they would be listed in the callout box.
All PCB exceedances are highlighted with red text in the callout boxes.

= Unshaded Quadrants — Unshaded quadrants mean that the indicated parameter group was not analyzed at the
sample location.

5.0 KEY DOCUMENT REVIEW AND INTERPRETATION

The following is a summary of the key documents reviewed along with observations made during preliminary
reconnaissance activities at the Site on properties to which EGLE was granted access:

= Equity Resource Environmental (ERE). Baseline Environmental Assessment (BEA). Centennial Copper Mine,
58439 U.S. Highway 41, Township of Calumet, Houghton County, Michigan. April 28, 2004.

= UP Engineers & Architects, Inc (UPEA). BEA for Centennial Mine Property, 58439 U.S. Highway 41, Calumet
Township, Michigan 49913. Prepared for: North Houghton County Water & Sewage Authority, 25800 Red Jacket
Road, Calumet, Michigan 49913. February 2007.

= STS. BEA. Centennial Mine Property, Section 12, Township 56 North, Range 33 West, Calumet Township,
Michigan. August 14, 2008.

= MDEQ. Pre-CERCLIS Screening Assessment Report (PCS) for Centennial Mine, 58439 U.S. Highway 41,
Calumet Township, Michigan. July 12, 2012.

= MDEAQ. Site Inspection Report for Centennial Mine 58439 U.S. Highway 41 Calumet Township, Michigan 49913.
U.S. EPA ID No.: MIN000510733. June 10, 2014.

The following subsections summarize the findings of the key investigations and the conclusions derived from the
performance of each assessment.
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ERE BEA, Centennial Copper Mine, 58439 U.S. Highway 41, Township of Calumet, Houghton County, Michigan.
April 28, 2004.

ERE performed a BEA for a potential property transaction between Midwest Translating and Copper Mine, L.L.C. for
tax parcel number 31-002-062-001-40 (ERE 2004c). The BEA outlined the findings of the completed Phase | ESA
(ERE 2004a) and Phase Il ESA (ERE 2004b). The Category N BEA concluded that the Site met "facility" definition
based on known metals contamination in surface soils and groundwater. "The extent of known contamination is,
therefore, considered to exist throughout the entire Subject Property, in association with the widespread deposition of
mining generated sediments including tailings, mill sands, and waste rock debris, and within the groundwater potentially
filling all existing subsurface mine associated openings."

"Since the contaminants are demonstrated to essentially exist throughout the Subject Property, they are subsequently
subject to, and/or potentially affected by, the physical and chemical erosion, transportation, and deposition mechanisms
associated with the Scales Creek and Slaughterhouse Creek drainage systems. The continued down-gradient and
or/lateral migration of contaminants via the active hydraulic and sediment transport mechanisms has the potential to
introduce additional, or redistribute pre-existing, contaminants within or beyond the Subject Property."

Coordinates associated with the Site were not provided; therefore, sample locations were digitized from a georectified
figure located within the reports. Analytical results for soil, groundwater, and surface water are depicted on Figure 3,
Soil Analytical Results, Figure 4, Groundwater Analytical Results, and Figure 7, Surface Water and Sediment
Analytical Results, respectively.

UPEA BEA, Centennial Mine Property, 58439 U.S. Highway 41, Calumet Township, Michigan. February 2007.

UPEA performed a BEA for the North Houghton County Water & Sewage Authority, the purchaser of tax parcel number
31-002-062-001-40 (UPEA 2007). The BEA largely drew upon the ERE Phase | and Il ESA, and BEA. UPEA did hand
auger soil borings and collected three soil samples near previous ERE Phase Il locations. The Category N BEA
concluded that the Site met "facility" definition based on known metals contamination.

STS BEA, Centennial Mine Property, Section 12, Township 56 North, Range 33 West, Calumet Township,
Michigan. August 14, 2008.

STS performed a BEA for the Upper Peninsula Power Company (UPPCO), the purchaser of the electrical substation
portion of tax parcel number 31-002-062-001-40 (STS 2008b). The BEA outlined the findings of the completed Phase
| ESA (STS 2007) and Phase Il ESA (STS 2008a). The Category D BEA concluded that the Site met "facility" definition
based on known metals contamination in soil and groundwater.

Coordinates associated with the Site were not provided; therefore, sample locations were digitized from a georectified
figure located within the reports. Analytical results for soil and groundwater are depicted on Figure 3, Soil Analytical
Results and Figure 4, Groundwater Analytical Results.

MDEQ Pre-CERCLIS Report for Centennial Mine, 58439 U.S. Highway 41, Calumet Township, Michigan. July
12, 2012.

The Pre-CERCLIS report provided the history of the Site and summarized the results of the ERE, STS, and various
State of Michigan inspections. The Pre-CERCLIS report included a Factual Report dated May 25, 2012 that indicated
the discharge of waste waters including mine dewatering, and the deposition of tailings and waste rock into the
topographically depressed, central swamp and tailings pond area, combined with the potential for subsequent leaching,
migration, and/or concentration of both naturally occurring and process-specific chemical analytes, likely occurred to a
significant degree and impacted the soils/sediments, groundwater, and/or surface waters of the Site (MDEQ 2012).

The Pre-CERCLIS report reported that the Site reconnaissance revealed numerous containers, 55-gallon drums and
a 250-gallon above ground storage tank in various stages of disrepair. Photographs documenting bulging, leaking, and
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partially buried drums are included in the report. Multiple drums were observed partially buried in lowland areas of the
Site submerged in water. Some of the drums reportedly contained lubricating oil and ferric sulfate. The report
concluded that these abandoned drums and containers posed a direct contact exposure risk.

Due to the presence of known contaminants and waste materials left on the Site, the Pre-CERCLIS report
recommended that additional assessment work be conducted to determine the potential hazards to the local population
and environment posed by these and other potential contaminants in the soils and groundwater at the entire Site.

MDEQ Site Inspection Report for Centennial Mine 58439 U.S. Highway 41 Calumet Township, Michigan 49913.
June 10, 2014.

Under a cooperative agreement with the EPA, EGLE Superfund staff conducted a Site Inspection (SI) at the Site. The
Slincluded interviews with Site representatives; a reconnaissance inspection of the Site; the installation of groundwater
monitoring wells; the collection of soil, groundwater, surface water, sediment, and blank samples; the collection of
sample location coordinates; and the collection of photographs of samples, sample locations, and documented
observations of Site conditions (MDEQ 2014). The findings of this Sl indicated that significant quantities of waste were
present; and shallow and subsurface soils, groundwater, and sediments had become contaminated with heavy metals,
especially arsenic, chromium, copper, magnesium, and lead (MDEQ 2014).

Analytical results for soil, groundwater, and surface water are depicted on Figure 3, Soil Analytical Results, Figure 4,
Groundwater Analytical Results, Figure 6, XRF Field Screening, and Figure 7, Surface Water and Sediment Analytical
Results, respectively.

Preliminary Reconnaissance Observations 2022 and 2023

The objective of the preliminary reconnaissance was to locate and inventory structures and similar surficial artifacts
associated with the mining era industrial operations. Potential physical and health hazards were preliminarily
documented, photographed, and located with a global positioning system during three Site visits. Site visits occurred
on May 31, 2022, October 3 and 4, 2022, and June 21, 2023. A field team comprised of MSG and periodically EGLE
personnel performed reconnaissance activities at the Site where written access was granted to EGLE. Table 1,
Preliminary Reconnaissance Observations 2022 and 2023 provides a summary of the key findings associated with the
reconnaissance activities including SACM, RPM, abandoned containers, soil staining/stressed vegetation, potential
PCB or mercury containing equipment, and household waste and debris.

Preliminary reconnaissance observation locations and descriptions are depicted on Figure 8, Preliminary
Reconnaissance Observations 2022 and 2023, and could be used to evaluate the presence of existing contamination
and determine where data gaps may be present. Appendix C, Preliminary Reconnaissance Photographic Log —
Abandoned Containers provides photographs of abandoned container observations.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The evaluation and interpretation of analytical results and findings from previous key investigations and the preliminary
Site reconnaissance were completed to create a baseline understanding of conditions at the Site. The Site features
unmitigated mining era structures and waste in a mixed residential/non-residential area. The contaminants attributable
to the Site include inorganic contaminants in environmental media in excess of Part 201 Residential and Non-
Residential Cleanup Criteria. In addition, observations of abandoned containers were noted in EGLE files and
observed during the preliminary reconnaissance on a parcel where access was not granted during recent Site
reconnaissance.

It is recommended that access be obtained to the remaining parcel to allow for completion of the preliminary
reconnaissance activities. Subsequently, if funding and access permit, the incorporation of these findings into a SAP
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could minimize redundancies while also creating a more comprehensive approach for assessing potential
environmental impacts across the Site if future investigation was conducted.
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6. Tailings/Dewatering Pond éggggéc 30 0(1)3 Eg} %

7. No. 1 Shaft ’ o

8. No. 1 Rock House

3 No- 1 E”ﬂ"}f House SB-1 (2008 BEA) 1/7/2008

10. No. 2 Shaft House =

11. No. 3 Shaft House fg:g iggg/zmz ClERciky 0.066 [18

12. No. 3 HOiS‘t House MERCURY 0.05 J- [18] B [18]

13. No. 3 Engine House CYANIDE 0.16 J [2]

14. No. 3 Rock House SB-2 (2008 BEA) 1/8/2008

15. Mill Building (4-6 ft)

16. No. 4 Shaft House S5-06 10/9/2012 MERCURY 0.061 [18]

17. No. 4 Rock House (0-12 in) @

18. No. 4 Engine House MERCURY 0.077 J- [18,19] ®

19. Compressor

20. No. 4 Boiler House

. > SB-03 10/9/2012

21. Blacksmith/Machine Shop (22-36 in) ®
i 22. Carpenter Shop MERCURY 0.1J [18,19] ® @
%I 23. No. 6 Shaft House MERCURY (DUP) 0.095 J- [18,19]
3 24. No. 6 Rock House CYANIDE 0.19J [2] ® ®
§ 25. No. 6 Engine House @
g 26. No. 6 Boiler House SB-02 10/9/2012 _/E 19
o | 27.No. 6 Hoist House (25-39 in) —— @"9
= 28. Office/Employee Building MERCURY  0.071 J- [18,19] &)
g ég \éigLFé?,;se Building Ba EGLE Part 201 Cleanup Criteria for Response Action
I | 5 sorm Tank(s 55-03 10/9/2012 [1]=Statewide Default Background Level
3 i Y © (OZ\SSEE?C 39.1 J- [10,17] [2]*=Groundwater Surface Water Interface Protection Criteria
E ARSENIC (DUP)  33.5 J- [10] )23 SSY02 [3]=Soil Saturation Concentration Screening Levels
] COPPER 751,000 [9,10,16,17] 3/9/201 [4]*=Residential Drinking Water Protection Criteria
§]| DATA SOURCES COPPER (DUP) 802,000  [9,10,16.17] 550105070 s slaeria Driing Hat - 0 Criteri
§ Sample IDs Date Range VERCURY 4.3 [18,18] ® [5]fRes!dent!aI SQ|I yolatlllzatlon to !ndoor Air InhalatlonACr!tena (VSIC)
g -~ R MERCURY (DUP) 0.39 [18.19] [6]=Residential Infinite Source Volatile Soil Inhalation Criteria
[ L) SS/SB-... October 2012 CYANIDE 0.47 3 [2] @ [7]=Residential Finite VSIC for 5 Meter Source Thickness
1| -MDEQ. Site Inspection Report for Centennial Mine June 10, 2014. CYANIDE (DUP) 0.66 21 [8]:Residential Finite VSIC for 2 Meter Source Thickness
Al 2) sB... January 2007 e dant ; : : N
K . . [9]=Residential Particulate Soil Inhalation Criteria
E 'STSB- Baseline Enwronm'e\z/lntal ﬁszses;lsment. $5-05 10/9/2012 [10]=Residential Direct Contact Criteria
f[3s _ Marc 00 ) . 'SBY01 (OIGER&G%Y . ELE [11]*=Nonresidential Drinking Water Protection Criteria
_‘; qulgz)ylgseosyurce EnVIr(‘)JnmentaIZ.(|)30a7$ellne Environmental Assessment. 0/9/2012 CYANIDE 0.22 J EZ]' 1 [12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
4 - anuary : [13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
g -Equity Resource Environmental. Calumet Township & North Houghton [14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
o]| County Water & Sewage Authority Baseline Environmental Assessment. [15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
9 [16]=Nonresidential Particulate Soil Inhalation Criteria
g _ ) B o Notes: %0;9/2012 [17]=Nonresidential Direct Contact Criteria
g PCBs B} Inorganics / Cyanide [ ] Mining Era Buildings and Structures -ft= Feet MERCURY 0.21  [18,19] Media-Specific Volatilization to Indoor Air Interim Action Screening Levels (March 2021)
2 . . -In = Inches CYANIDE 0.23 J [2] [18]=Soil Residential MSSL
u Approximate Site Boundary - J = Estimated value ) ! ;
g vocs SVOCs : e biased low [19]=Soil Non-Residential MSSL _ _
S . - PCBs = Polychlorinated Biphenyls * Exceedances of criteria 2, 4, and 11 shown for organics and cyanide only
d m At Least One Exceedance for Indicated - VOCs = Volatile Organic Compounds Evaluation based on EGLE Criteria at time of Project completion.
w - SVOCs = Semi-Volatile Organic Compounds
|
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Image Source: MIS - Public Imagery

Identified Mining Era Buildings and Structures
Stamp Mill

Coal Storage Area

Scale House

Oil House

Dry House
Tailings/Dewatering Pond
No. 1 Shaft

No. 1 Rock House

No. 1 Engine House

10. No. 2 Shaft House

11. No. 3 Shaft House

12. No. 3 Hoist House

13. No. 3 Engine House

14. No. 3 Rock House

15. Mill Building

16. No. 4 Shaft House

17. No. 4 Rock House

18. No. 4 Engine House

19. Compressor

20. No. 4 Boiler House

21. Blacksmith/Machine Shop
22. Carpenter Shop

23. No. 6 Shaft House

24. No. 6 Rock House

25. No. 6 Engine House

26. No. 6 Boiler House

27. No. 6 Hoist House

28. Office/Employee Building
29. Vent Raise Building

30. Rock Bin

31. Slurry Tank(s)

©CONO A WNPE

DATA SOURCES

Sample IDs Date Range

1) TMW-... October 2012

-MDEQ. Site Inspection Report for Centennial Mine June 10, 2014.
2) TMW-... January 2008

-STS. Baseline Environmental Assessment.

3) GW... March 2004

-Equity Resource Environmental. Baseline Environmental Assessment.

PCBs EB Inorganics / Cyanide
VOCs SVOCs

At Least One Exceedance for Indicated
Parameter Group

No Exceedances for Indicated
Parameter Group

At Least One Detection of PCBs
PCBs Not Detected

Indicated Parameter Group Not
Analyzed

oo®E @

[ ] Mining Era Buildings and Structures
: Approximate Site Boundary

Notes:

- PCBs = Polychlorinated Biphenyls

- VOCs = Volatile Organic Compounds

- SVOCs = Semi-Volatile Organic Compounds

0 500
 —

Coordinate System: MIGeoRef(m)

10/9/201.2

'd/'g‘/z'o"z TVW-02

TMW-01
0/10/2012

EGLE Part 201 Cleanup Criteria for Response Action
[1]*=Residential Drinking Water Criteria
[2]*=Nonresidential Drinking Water Criteria
[3]*=Groundwater Surface Water Interface Criteria
[4]=Residential Groundwater Vol to Indoor Air Inhalation
[5]=Nonresidential Groundwater Vol to Indoor Air Inhalation
[6]=Water Solubility

[7]=Flammability and Explosivity Screening Level

Volatilization to Indoor Air Interim Action Screening Levels (Aug 2017)
[8]=Shallow Groundwater Residential RIASL

[9]=Shallow Groundwater Non-Residential RIASL

[10]=Groundwater Residential RIASL

[11]=Groundwater Residential TSRIASL

[12]=Groundwater Non-Residential RIASL

[13]=Groundwater Non-Residential RIASL;,

[14]=Groundwater Non-Residential TSRIASL,

* Exceedances of criteria 1, 2, and 3 are shown for organics only
Evaluation based on EGLE Criteria at time of Project completion.

Figure 4

Groundwater Analytical Results
Centennial Mine
Houghton County, Michigan




Image Source: MIS - Public Imagery

Identified Mining Era Buildings and Structures
Stamp Mill

Coal Storage Area

Scale House

Oil House

Dry House
Tailings/Dewatering Pond
No. 1 Shaft

No. 1 Rock House

No. 1 Engine House

10. No. 2 Shaft House

11. No. 3 Shaft House

12. No. 3 Hoist House

13. No. 3 Engine House

14. No. 3 Rock House

15. Mill Building

16. No. 4 Shaft House

17. No. 4 Rock House

18. No. 4 Engine House

19. Compressor

20. No. 4 Boiler House

21. Blacksmith/Machine Shop
22. Carpenter Shop

23. No. 6 Shaft House

24. No. 6 Rock House

25. No. 6 Engine House

26. No. 6 Boiler House

27. No. 6 Hoist House

28. Office/Employee Building
29. Vent Raise Building

30. Rock Bin

31. Slurry Tank(s)

©CONOAWNE

DATA SOURCES

Sample IDs Date Range

1) TMW-... October 2012

-MDEQ. Site Inspection Report for Centennial Mine June 10, 2014.
2) Oil/Slag/Rope Oil-... June 2012

-EPA. Centennial Mine - Closure of Referral.

[ ] Mining Era Buildings and Structures

PCBs EB Inorganics / Cyanide
: Approximate Site Boundary

VOCs SVOCs

At Least One Exceedance for Indicated
Parameter Group

No Exceedances for Indicated
Parameter Group

At Least One Detection of PCBs
PCBs Not Detected

Indicated Parameter Group Not
Analyzed

oo®E @

Notes:

- PCBs = Polychlorinated Biphenyls

- RPM = Residual Processing Material

- VOCs = Volatile Organic Compounds

- SVOCs = Semi-Volatile Organic Compounds

0 500
 —

Coordinate System: MIGeoRef(m)

Qillin'Barrel~'Samplelll @
6/6/2012
Rope'Oilifrom2Barrels
(3"A%3'B)
6/6/2012
@
Slag'iniBarrels @
(ST1!S™2!ST3) Oillin'BarrelZSample'l
6/6/2012 6/6/2012
SIERUREGER
(STIIST2!ST3)ATCLP.
6/6/2012
®

RO L
® i 0/9/20;12

EGLE Part 201 Cleanup Criteria for Response Action

[1]=Statewide Default Background Level

[2]*=Groundwater Surface Water Interface Protection Criteria

[3]=Soil Saturation Concentration Screening Levels

[4]*=Residential Drinking Water Protection Criteria

[5]=Residential Soil Volatilization to Indoor Air Inhalation Criteria (VSIC)

[6]=Residential Infinite Source Volatile Soil Inhalation Criteria

[7]1=Residential Finite VSIC for 5 Meter Source Thickness

[8]=Residential Finite VSIC for 2 Meter Source Thickness

[9]=Residential Particulate Soil Inhalation Criteria

[10]=Residential Direct Contact Criteria

[11]*=Nonresidential Drinking Water Protection Criteria

[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation

[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria

[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
1=
]:

[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness

[16]=Nonresidential Particulate Soil Inhalation Criteria

[17]=Nonresidential Direct Contact Criteria

Media-Specific Volatilization to Indoor Air Interim Action Screening Levels (March 2021)
[18]=Soil Residential MSSL

[19]=Soil Non-Residential MSSL

Title 40 CFR, Chapter 1, Section 261.20-24

[20]=Hazardous Waste Toxicity Screening Values

* Exceedances of criteria 2, 4, and 11 shown for organics and cyanide only

Evaluation based on EGLE Criteria at time of Project completion.

Figure 5

RPM, Abandoned Container, and Waste Analytical Results
Centennial Mine
Houghton County, Michigan




Image Source: MIS - Public Imagery

Identified Mining Era Buildings and Structures
Stamp Mill

Coal Storage Area

Scale House

Oil House

Dry House
Tailings/Dewatering Pond
No. 1 Shaft

No. 1 Rock House

No. 1 Engine House

. No. 2 Shaft House

. No. 3 Shaft House

. No. 3 Hoist House

. No. 3 Engine House

. No. 3 Rock House

. Mill Building

. No. 4 Shaft House

. No. 4 Rock House

. No. 4 Engine House

. Compressor
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. Blacksmith/Machine Shop
. Carpenter Shop

. No. 6 Shaft House

. No. 6 Rock House

. No. 6 Engine House

. No. 6 Boiler House

. No. 6 Hoist House

. Office/Employee Building
. Vent Raise Building

. Rock Bin

31. Slurry Tank(s)

DATA SOURCES

Sample IDs Date Range

1) XRF... October 2012

-MDEQ. Site Inspection Report for Centennial Mine June 10, 2014.
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Locations Screened for Metals -
At least one exceedance of:

[ ] Residential Soil Direct Contact Criteria (®  Screening Location with No Exceedances
© Residential Particulate Soil Inhalation Criteria [ ] Mining Era Buildings and Structures
O Nonresidential Soil Direct Contact Criteria D Approximate Site Boundary
N
O Nonresidential Particulate Soil Inhalation Criteria
0 500
 ——— Ft

Coordinate System: MIGeoRef(m)

EGLE Part 201 Cleanup Criteria for Response Action

[9]=Residential Particulate Soil Inhalaltion Criteria
[10]=Residential Direct Contact Criteria

[16]=Nonresidential Particulate Soil Inhalation Criteria
[17]=Nonresidential Direct Contact Criteria

Evaluation based on EGLE Criteria at time of Project completion.

Figure 6

XRF Field Screening
Centennial Mine
Houghton County, Michigan




Image Source: MIS - Public Imagery

IIIIIIMHHEHHHI

SD-03 10/10/2012 SD-06 10/10/2012

(OéﬁR:U& 59.5 J mg/kg [SED1] (0-24 in)

o [ ARSENIC 11  mg/kg [SED1,SED2
BARIUM (DUP) 60.2 J mg/kg [SED1] BARIUM 71.7 J mg/kg ESEDl] g
COPPER 954 J mg/kg [SED1,SED2,SED3] COPPER 1,630 J mg/kg [SED1,SED2,SED3]
COPPER (DUP) 938 J mg/kg [SED1,SED2,SED3] MANGANESE 731 J mg/kg [SED1]
IRON 28,000 mg/kg [SED1] MERCURY  0.22 mg/kg [SED1,SED2]
IRON (DUP) 26,600 mg/kg [SED1] SELENIUM 5.7 mg/kg [SED1]
MANGANESE 507 J mg/kg [SED1] SILVER 4.8 J mg/kg [SED1] D
MANGANESE (DUP) 475 J mg/kg [SED1] ZINC 129 J mg/kg [SED1,SED2]
NICKEL 68.5 J mg/kg [SED1,SED2,SED3]
NICKEL (DUP) 64.2 J mg/kg [SED1,SED2,SED3]
SELENIUM mg/kg [SED1]

3.6
SELENIUM (DUP) 3.5 mg;ﬁg :SEDl% SW-06_10/10/2012

SILVER 2.8 J mg/kg [SED1 (unknown depth)

SILVER (DUP) 2.7 J mg/kg [SED1] L_ COPPER 10.8 J ug/l [GWO3,SWO1,SW02,SW06,SW07]
IRON 1,980 J ug/l [GWO1,GWO2,SWO1]

3/22/2004 LEAD 2.5 J ug/l [sSwoi]

MANGANESE 378  ug/l [GWO1,GW02,SWO01]

SILVER 0.7 J ug/l [GWO3,SWO06,SW07]

SW-03 10/10/2012

(unknown depth)
COPPER 60.6 ug/l [GWO3,SW01,SW02,SW06,SW07,SW08]

COPPER (DUP) 41.7 ug/1 [GWO3,SwW01,SW02,SW06,SW07,SW08]

LEAD (DUP) 12.8 ug/l [GWO1,GWO2,SW01]

SELENIUM (DUP) 7.7 J ug/l [SWO1,SWO6]

SILVER (DUP) 0.76 J ug/l [GWO3,SW06,SW07]

SW-04 10/10/2012
(unknown depth)
COPPER 7.3 J ug/l [GWO3,SW01,SW06,SW07]
IRON 902 J ug/1 [GWO1,GwW02]

SW-2 (2004 BEA) 3/22/2004

(unknown depth)
LEAD 3 ug/l1 [Swo1]

SD-04 10/10/2012
(0-8 in)
BARIUM 102 J mg/kg [SED1]
COPPER 53.6 J mg/kg [SED1,SED2]
SILVER 1.4 J mg/kg [SED1]

SD-02 10/10/2012

Identified Mining Era Buildings and Structures (1-4 in)
. Stamp Mill CHROMIUM 49.3 J mg/kg [SED1,SED2]

COPPER 1,910 J mg/kg [SED1,SED2,SED3]
. Coal Storage Area TRON 47600
MANGANESE 491 J
NICKEL 55.7 J

. Scale House
. Oil House

mg/kg
mg/kg
mg/kg

[SED1]
[SED1]
[SED1,SED2, SED3]

SILVER 7.9 J mg/kg [SED1]

. Tailings/Dewatering Pond
. No. 1 Shaft
. No. 1 Rock House
. No. 1 Engine House
10. No. 2 Shaft House
11. No. 3 Shaft House SD-01 10/10/2012
12. No. 3 Hoist House (-4 in)

TN S oo bouse COPPER 374 3 masky [SEDIISED2,SEDS]
14. No. 3 Rock House mg/kg , 5
15. Mill Building IRON 20,900 mg/kg [SED1]

S|
NICKEL  31.6 J mg/kg [SED1,SED2] _‘
16. No. 4 Shaft House SELENIUM 3.3 J mg/kg [SED1]
17. No. 4 Rock House

SILVER 2.2 J mg/kg [SED1]
18. No. 4 Engine House ZINC 151 J mg/kg [SED1,SED2]
19. Compressor
20. No. 4 Boiler House
21. Blacksmith/Machine Shop
22. Carpenter Shop 1RON 751 3 ug/l [GWOL.GW02]
23. No. 6 Shaft House MANGANESE 138 ug/1 [GWO1,GWO02,SW01]
24. No. 6 Rock House ZINC 62.9 J+ ug/1 [GWO3,SW07]
25. No. 6 Engine House
26. No. 6 Boiler House @
27. No. 6 Hoist House
28. Office/Employee Building @1
29. Vent Raise Building @D @
30. Rock Bin
31. Slurry Tank(s) ®

SW-02 10/10/2012

(unknown depth)
COPPER 61.3 ug/l1 [GWO3,SW01,SW02,SW06,SW07,SW08]

1
2
3
4
5. Dry House
6
7
8
9

SD-05_10/10/2012

(0-8 in)
CHROMIUM 50.1
COPPER 214
IRON 29,000
MANGANESE 461
NICKEL  88.5
SILVER 2.6
ZINC 265

mg/kg [SED1,SED2]
mg/kg [SED1,SED2,SED3]
mg/kg [SED1]

mg/kg [SED1

mg/kg [SED1,SED2,SED3]
mg/kg [SED1]

mg/kg [SED1,SED2]

cLuaL o

SW-05 10/10/2012

@ (unknown depth)

SW-01 10/10/2012 ?ggEER 6.4 J ug/l [GWO3,SW01,SW06]

(unknown depth)
COPPER 5.4 ug/1 [GWO3,SWO01,SwW02,SW06,SW07,SW08]

807 J ug/l [GWO1,GW02]

EGLE Part 201 Cleanup Criteria for Response Action
[SED1]=Sediment Ecological Screening Level (EPA Region 1V)
SED2]=Threshold Effect Concentration (TEC)
SED3]=Probable Effect Concentration (PEC)
GWO01]=Residential Drinking Water Criteria

DATA SOURCES

[
® %
f;lgvl\)liglg?(s)# Dg?[o%a::%%lz ®@ [GWO02]=Nonresidential Drinking Water Criteria
"MDEO. Sit I tion R t for Centennial Mi [GWO03]=Groundwater Surface Water Interface Criteria
Q. Site Inspection Report for Centennial Mine @ [SWO01]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
2) SV.V_MSW'Z'" . March 2004 . . [SWO02]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
-Equity Resource Environmental. Baseline Environmental Assessment. [
[
[
[
[

SWO03]=Surface Water Rule 57 HNV Drink

SWO04]=Surface Water Rule 57 HCV Drink

SWO05]=Surface Water Rule 57 WV

SWO06]=Aquatic Life Values Rule 57 FCV

SWO07]=Aquatic Life Values Rule 57 AMV

[SWO08]=Aquatic Life Values Rule 57 FAV

Evaluation based on EGLE/EPA Criteria at time of Project completion.

Notes:
-in = Inches
- J = Estimated value
- J+ = Estimated value biased high
- ug/l = micrograms per liter
- mg/kg = milligrams per kilogram
H - PCBs = Polychlorinated Biphenyls
- At Least One Exceedance for Indicated VO = Volaill Organic Compaunds
Parameter Grou p - SVOCs = Semi-Volatile Organic Compounds

[ ] Mining Era Buildings and Structures

PCBs E{} Inorganics / Cyanide
: Approximate Site Boundary

VOCs SVOCs

No Exceedances for Indicated N

a8 Parameter Group Figure B
I AtLeast One Detection of PCBs : Surface Water and Sediment Analytical Results
g EiiZtZSther;ergzceir Group Not 9 >00 Centennial Mm'e i

 — Houghton County, Michigan

Analyzed

Coordinate System: MIGeoRef(m)




Image Source: MIS - Public Imagery
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Figure 8

Preliminary Reconnaissance Observations 2022 and 2023
Centennial Mine
Houghton County, Michigan
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Table 1
Preliminary Reconnaissance Observations 2022 and 2023
Centennial Mine Site
Centennial Mine
Houghton County, Michigan

Observation Number:

Description:

014 Dead pine trees at the end of a rock pile wall which has two concrete footings at the terminal end of wall pile.

015 Rusty colored surface water near wetland and old steel structure which is surrounded by barbed wire fence. Some sheen on water as well
016 Rusty empty 55-gal drum with holes from bullets. Near edge of pond

017 30x30 inch crates that have boxes in them. 7 boxes total, they resemble blasting boxes for mining, but not certain.

018 Three 1 inch steel pipes leading from property to pond. Unknown purpose or whether they are connected to anything or not.

019 3 55-gal drums, one is a carcass with holes, the other two are partially buried and could contain liquids. Three pipes and or hoses with insulation which potentially contains ashestos.
020 55-gal drum partially buried near edge of pond.

021 Asbestos containing building materials, siding, roofing, flooring, hose and pipe insulation, 3 tires, two 55-gal drum carcasses. Lots of wooden debris.
022 55-gal drum on side rusted with holes but could still contain material

023 Hoses, gaskets, and other materials suspect asbestos containing

024 11 Keweenaw copper 55-gal blue poly drums with water and soil in the ones that are open to atmosphere.

025 Approximately 500-gallon ast

026 55-gal drum carcass

027 3 55-gal drum carcasses with sheet metal partially buried. 2 inch steel pipe leading from ditch to drums also.

028 3 inch pipe soft with even spaced 1/2 inch perforations

031 Roof shingle pieces

032 Scrap pieces of white SACM

033 Coal scattered on ground surface

034 Rusty pieces of metal on ground surface- possibly from a drum

035 Remnant structure

036 Intact concrete foundation wall approx. 3.5 feet high and approx. 15 feet long. Stone wall and additional structure remnants located nearby. Located on mounded ground.
037 Possible drum remnant by old stone wall at observation 36.

038 Two pieces of a possible metal container of unknown origin. No contents.

039 2 empty can of spray paint and 1 empty container of mole/gopher killer

040 Estimated 800-900 square feet

041 Pile of poor rock (basalt) approx. 10-15 feet high.

042 Area of ground with apparent tailings, much appears to be covered with vegetation

043 Area of ground with thin cover of tailings at surface

044 Four abandoned tires

045 Tailings area

046 Abandoned oil filter

047 Large area with reddish tailings visible at surface. Portions are under water.

048 Partial drum remnant (empty, rusty, no visible markings); steel pipe sticking out of ground; valve controller on ground, steel pipe in ground. Origins unknown.
049 Rusty steel pipe on ground by rock pile and area of running water. Approximately 10 feet visible. Can't see north end

050 Shingle fragment in road.

051 Debris pile

052 15 abandoned 30 Ib 1,1,1,2 tetrafluorethane tanks.

053 Rusted 55-gallon drum carcass.

054 Abanonded metal paint thinner container. Approximately 0.5 gallons.

055 Abandoned 1 gallon metal paint can.

056 Abandoned metal container. Approximately 0.5 gallons.

057 Abandoned container of joint compound. 5 gallons.

058 Abandoned piping. Approximately 10 feet total.

059 Electrical insulators.

060 Electrical lines. 40 feet total.

061 Abandoned discharge pipe. 10 feet.

062 Abandoned discharge pipes. 50 feet total.

063 Abandoned metal container.

Page 1 of 1
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SANBORN MAPS
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For # CALUNET VILLAGL," ses Bheets 8
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STREETS.
o]

Cedar, ...
Bightl, .
L, North Side, Fourth to Vit
! T LR Y Min. Rnnge R
Yonrth to Highth
.. ¥W.of Ninth

« Sonth Side,

Fifth, or Mai

. of Bighth

e«

&9. SPECIALS.

M
amzer | Avinstrong
3
Blatz" Beer Doy
Boxeh & U
Hrigyes, O,y Stare,

pot, ..
.5 loci

wr, L, Store, ...
athulio Churoh (A ustrinu),
“ Conveut,
ennin) Copper
il Mining O

4| Comgregationnt Chuseh, -

+51 Copper Falls Mining Co
3 F

der Chur
Chreh,

German Clinred,
3] Germania [all,
2

3

o5 Henues Block,

5| Hermanu
Eusking, W, Sodn Water 3'Ty,

Italisu B. 6. Hall,

Jnekn Blook,
Jamos, J., Sod Water Factory
Jewell' Hotel,

CEQweaGs

3] Kenraarge Mining Co.

Lyon, T, Laumber Ya

Masonic Iall, . 5
Miller's Beer Depot,. 1
AL R IR R Depot, 4
]
1] N
New York Jfotel,. ... e

[}
5| Oseonln Consol. Mining Co,....
0
P

st Heee Depor, L1
nsalar M 16
41 Phaenix Copper Co. patt
6| Pulish Chureh, it
Lublie School, 4
" «at Calanet, 5
5 R
Rappo, I, Store, 1
Rywn Blot, 4
2 s
St. Glaire Copper Co. 14
5| Sebiez’ Beer Depot I
5
5[ Tamaraek Co-operative Association, 7
« " Mining Co. 1
o, % Jr, Miviug Co, H
“Torch Luko Breswing Cos Beer Depot, 9
Town Oall,... ¢

0w

Union Beer Depot,

Wertin & Son, Store, .
Wolserine Miniug Co.

# Indicates only one side of Street shown.
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Puplifetion
S Red Jacker Blue Jacket_Tellow Jackee, Calumed. Calumet il-
Iage Hecla', Newtown, Swedetown & Raymbadit Tewn, combined

'3

v . . A .

i Prevaifing Winds, N.£.8 5. (gsually high) X

WATER FACILITIES. Water for fue puiposes is furnished by the Catumet & Hels
,,,,,,‘;/f(a)i,,d i by ZA/// " Mufr'm/,}w_n Fops freum the Coliomot & Hegle S

Thesé s dlso furriish wetti for sl “boiler hos, ot the Ce Xl lecation, Pressure

95 0 ule is fow, bul 15 icreased 1 case of Fure. Porps ren mgt ond dey,

FIRE DEPARTMENT 1 Red Jacke: Village consists of 17 Men, includip$ 2 frrg-
Ineers, 2 (lagp & Jores Stegn) fue bugnies . Wheel & 1A Wireed Hise Co
3000 2% Hose. Tie Calumel & Hecla Mining Lo fie Equpment cors
of 3 Sleziners and the Termaiach Ming o3 Sleaner respond i case of e
at fiies m any focglion. Catumel & Hebla M.Cos Fire Flaim Systen: 20 Boxes
shown oir Index Fatr
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STREETS.

ang, . .
Conglomerate, -
Depot, nt Heela,

Yighth,.

P o000

100-131
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Thid, § yooo
Iroquois, .. O al L, James, 1., Soda Waler Faclory,.. 2

Kenvsarge, S Willow Ave., ..

K e M e Co,
Kiein, G, Botlling Works,

Tilwrty Ul
Liyon, %, Lt

SPECIALS.

o,
M Beer Dopot,
2. Depnt,

5[ Asssumption Chnveh, .-
Gatholic Chureh,

5 Ca,, Blad
« Brewing On.

Isray )

Brigs, ¢

v Gl
wol,
a

Calumet Lauusley, ...
Cuthiolie Churels (Austrh
1o Souvent,
& Gemtennial Cop
2 Central Hotel,. . .
Mining Cr
Christ Gl
Conglom
Congregutional
e Fall

s Mining Co,

om, Btore,

Ruppe, 1.
Ryan Islock,

el Ol Snered Neart by

Bentinel

5 3 1

a Copp i+ Mining Go., . Y. M. I, Cluireh,. o

& F .| Swedish By, Enth. Chure 18

2" Finlander Chureh 3

3, w o School, 1 ) .

4] First Baptist Clii 91wk Co-operative Assodn,.. 7

e ] i ning Uo, .. Tés

“ ug Go.,. 16

* 75| Fuylor lHonse,. 1

2 o Town Hall, . 1

4q

German Latheray Chureh, ...
Wertin & Son, Store,
Walverine Mining o,

s

it
H

PGSR

Yellow Jdncket Schoot,.
2|y 00 AL Brildiug,

I
6| Twlian B. S, Hall, ..

* Indicates only one side of Street shown.
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REPURT

Population 19000 ncting FedJocke, Laurium sty Giums: Hisge, low Jacket, Blue Jacket,
Lalumet, Hecks, Newtown, Swéedetawn and Faymbault Jown, all combined within a radius of about /5 Mifes.
Buldind o olf ”/;5/" sbove places, except Red Jackel & Laurivm, are owned by, or an ground Jeased fromi the Glumet

&

o frait 0. o )
wetle Minmg & Prevailing Winds, N.W.& 5 W, usually hish.
Grades, Level ar light, Sireets Macadsmized.

s WATER FACILITIES, Water /ﬁ/ fire purposes’is furnished by the Calyrmet & Vgl Mining (o, from 3 pond Noith
of Red Jacket . Pump¥lo, with 3 force Pomgs, -/ Minnehaha, & | Worlhington, Capacity SMillion Goils.eoch, &/
Werthindton of 18 Milion Galls. capy per 24-his. ane or mare of lfiese pumps runminé ol the time.

6 Warthinigtan Duplex fire Fumps, locsted at the different enging houses of the Calumet & Heelg Mining (o.
Any er alf puinps m? be connected witly the caiire water syster. Lirect pressure from pumps, Fressuré from
Stand flpe 55 b5, 30" Suction Pipe to Pumpio. 125 Tiple Hydrants.

Fed Jacket, Blue Jackel & Newtown are supplied by 2-15" Fipes entering the town from both Notth and
£ast sides, rediaced to 8 "pipe in Fed Jacket proper, s making & complete Gircuit, Lolumet, Hecla, lavrivm,
Raymbault Town & Spedetown, are supplied by branches From 16" WP qunning ‘South on ‘Mine St. reduced to

12 W.F ot Faymbault Town. Yellow Jacket is supplied from an independent /6" W.F. running around N.W.of

Fed Jackee.
5
e FIRE DEPARTMENT Red Jacket :. 5 Fully paid Men. |7 Men employed near en;/ne fo. paid 3 small
e yearly salary for oltepdance at fires, each having fire alorm beil 11 his room. [ Clapp & Jones and | American
® Stzam lire Fngine. 2 ook § Ladder Trucks . IHose Reels. I¥ose Wagon. 350011 2% Hose, 6. Horses.
Laurium:2 Volunteer #.8 L. Co, of 26 men. 1 Hook § Ladder Truck.”/ Hose Cart, 1000 fi. 2 " Hose,
¢ Calumet & Heglo Mining Lo:. Volunteer (o's of employees. 3 Steam Fire [nlz/nz. A number of fose (et
e and o gusntity of hose distributed throughout mine Yudings, olea reserve of uhused hose always hept in
ware_house

Tamarack /1’//}7//7,? Co:Volunteer (b. of employees. 18 Men. | Steam fire Engine ond Hose.
Al fire companies respond to every alorm in any part of the district.
o fireSHlarm by whistle, and 23 Gamewell fire Fllarm Boxes, shown on key map thys. &
No bonfires of ﬁum/n? of rubbish outside of buildings allowed.

o
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[mig
Keweenkw County

a]

K
: A~

Population 25000 ingldipg Fed oot Lo sy Catunt ilogs ol Jocet,

Blue Jocket, Tomarack Newtopn, Swedbtown, Faynibeult, Hecla, Caliumet and Fiorlds,

Binlorags s Cotumiel, Hecls, Rapmbault. Sweletons, ‘Newihn, Yellowt Jackel 910 Blue docked wiiher

cwied 3y'an o giand Eased By b Coturtel 3 ety Hiing o

Prevailing Winds KW 85K

Hater Facilities. Woger for fire purpuses 1s furnished by the C&H.M.Co, fiom dom 1 mile North
of ed Jacker. Furny tu with & pumnps, (ke fhinishans Grapund | Dugles amp 11520 9 XI7. e ordiglon
By, (o, Formpy: 35 47 < 17, G Wariningios G g B 15 <30 A0 e of 1 sups worisy
at alf times, U4 K M (o have 7 Horthicigton Duplex ,”mﬂ; distributed Zﬁ/ﬂ%/f piant, esch 146z > 10
Fed Jacket"Blue Jacket 5izd Newtawn are Supplied by (w0 16 Fjges entaring iz towns by bach Narih and
Last sides| reduced (v & W Ape 1n Red Jacke; and making 2 complete crtuit. (alumet, fecls, Lawvium,
feymoault eng Swedecown are symlied oy braches from 16”1V, Pipe ramming Soutl on Mine St redveed
0 /2 pipe ot Ropmbagle, Wellow Jackec 15 supplied by an independent W fige (18) Fom dm, 6" Woipe
shown w1 alleys of Fed Jacket map used for dourestic supply /wmr//pa//y having only a” hese connections
B Miles of W.hipe disirilbiiicd biough all of svuve towns excepling Florids. size”a 630" 130 fijole hydrants.
Fie Fressure 601bs per 5.1m1ch
Fire Department  cotymet & Hecla Mining Cos det attend all firgs, Fed dacket, Larium snd Fomsrack

depts altend fwes outside their omn town upon third slam. Gamewel] lie alorns syshem throughout, 29 bores
RedJacket, 16 e, (5 pertly pad, G paid for doty only) Firs olanin i each Frepmans rom, Une fimerican
Steaper Do Clonp § Jolidh Sicgmior - stesn a(wa/a U, Une Hook & Ladder Tk . O Hose Wagon
One hand Hase Cort. J200 f1 28" Cotton - rybber fimed! bose.
Calumet & Hecla Mining (g, foruneer, 3 (onpannes 6 mer each. 3 Steam fire engines, J3-2horse
fose Magors, & hand Hise Corts. GOOOf: 24" hase Tor Fire purposes oy,

UiV, olunieer, 16 mien. e fenican Sieaq 11t bngine, steam always uu. e Hase Wagon,

qumer

574

Hunony

O Tessitary shown an map of Lake Linden
G N TE Y faughtons Hancock

A . - - - . Reddacket s laurnim

. $
Gne hand ‘Hose Cart. 1600 fi 24 (htion rosber fined hase.. - o N
Tamarsck oluteer [ men“2 flond fiase Gorts 90075 23 Corton- rabber lined hose, 150018 24" rubherhose &
Gades practjeally Jevel, Streets Macadantzed, Fublic hgiits -electric S
Red Jatket has 3 rgit watcher,. eqch cartics clock & Stations .8 H.M (o have watchmen, o
Lauriver has 2 night watchnien -each carries Suerk Clock. 6 stations, tfourly reports.
&
y
N
saesr — s
STREETS. H et ge i ... 1,1 o] Avitortnm Hot uel Meth. C|Iisu huseh,... 5 Pl SO i, jrt
Maplo Tnn, .. u Auditorinm Hoto), - By 2 “ i 33
3| Maplo Lno, at Ton 2 - [ u at Allouer, :
1] B
Bujuri & Olsoth, Luumber 8 J
Homeh & Qo Blotles s 3| James, J., Sodn Water Pactory, .. 2| Rhode Istand Onnr‘ﬂr 0o,
Beay, N. S., Pl 15 Roem, P., Coal-yard,. -
Brigg, C., Store 20 K Ruppe, P.. & o1, Stare,
- umfuh "Brawing Oo'e ‘o| Koarsarge Mine, .. « 26[ Ryun Block, »ocoe-ae-
Athntic, at L 8 e
, ] s )
Galumet, Theatrs, 6/ Lac La Bella Mining Co,. ... 6o s;’ Sm:‘md ue::rb Onl;l.wlxc :Jcl;x‘x:h s “\‘l‘ o
Bireh Lane Onrmel Evang. Luf 25| 1. i &Colil St SO o Ol o M- .
“ “ o 5 i tel, . Aun's Usthalic Clinrch, - s
s ar LD o uior i :‘;‘I;Z::;‘nﬂ(iallx:m! Hotel, Anthang’s Polish Cath ulnuuﬁ,\zg, o
Iraas (arbite nklin, at Florid; I & 31| Lyon, ., Lumber-yard, Glaic Miug, ... . . Clurcld—5
alton, 12| Ghriat, Tipiseopad Chur e Glutreh rert 23
14| Gougregationsl Ghnrel ) Nnoonic Hal,. 5| Maryh Ttal. Cath. Ohticclty 8
2 yRower M 24 o Paniad Brang, Lute, Glurch, . 10
4 | Buther Hotol, ] ng Co., 30 Skating I3 . +
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oioare meLaTy X
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s e g
/b5,
fes of water pipes, % . 195 trple bydrants. Fed Jacket Blve Jacket and Newton die supplied
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;i 7 ing aaly Ja~ i S
Or domestic Supply, having anly Y hase conmecison. Teors luoone vt s,
ActeRuate Stacer Runens ne A S T e

Joursvm, @ Filly pad e, 17 men partly g, Ooe Auerican Stcam fire engine . Jne liaok & laoder

truck. Ore fiose wa/ dn. 3300 fr 2k hose. & 'Harses, Gainewell fire slarar system’ 6 Stations
2" hose .
Fed Jackel Lauriom aid Tamarack department respond to 3¢ alarm of fires eulside their own towns.
18 Gamrewed) fire slarn Sratiors outside of Fed Jacker and lavivm

A 04
Compound duplex pump (ti«20+98 +17), iz Worthiaglon Compound duplex_puinp (2x42x18117), ane Rorthington ) 8 o sy
(omipound duplex punip [12» 26-36<20) g one Skow purmp draw water Fom pond 3t pump house, combiaed | RS v s % Srad
g B,
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Trem /6" whter pige ruming Jeuth o Ming St. reduced to 127 ripe 3t Raymbaglt. Yellow Jacket is supplied .
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Que American and one l'/a,ga B ones steam fie {’%/‘/755 e hook 4 Todder track. Une hose wagon with four ) Qoircunive STRELT Mo anc ananmany,

0 R. ¢ fose. 8 %

Catumner & Hecla Mining Co. Threg volunteer departments, 16 mes each. Thite steam fire engines. Thiee

fiese_wagons, 3 hand hese carls. 6000 Fr. 21" hose. Departments atiend aif fires. K
Streets maadgmied. Grades leve/. Fublic gyms electric .
SGuilduags s Letumet . Hecls, Faymbauit, Swedetows, Newtown, Vellow Jacket and Blue Jocker efther owned

byoran ghund leased i the' Calumet and Hecls Mining (.
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anr
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“Hecla to Tamarack 1 “ Stare,
kL

auner
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A A8 SR ‘amarack 1 i
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Tghe " T Bu-52%
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e

x
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3 Fulton, 2t Laurium,
) u Thg:;m. - Publiz Sehoal, % Rhode Island Copper Co.,
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§ C
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oot PR 2 ostian -
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i B R . 5 2 ") Lutheran Churd
& %5 ome Piaca. " . Edward & Ulsoth, Lumber Yard, - 8| Mohawk Mining Cor
. 9 4. Houghon, 4t 76 - English M. E. Chech, a3 | L e Sehodls,
“aniglam y . - in
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caquois, at Laugium, 1 b Finlonder. T Dgets, st L, Salvation Army; -
-~ o ortland, L P v
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M Fire Department.... Nerwegian Lutheran Church, | o M ?‘:ﬂm\mh 2]
: - iy e HEp e oo el
e ., 5t Cuntonniz) Heights, ... ai Lt ¥ U ME, Church, - . mangel M. E. . o
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w
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| 3
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Lo Elf,““’ﬂf‘ﬂ,“ ;;,‘E,’;; . Mothodist piaeopal Church, 181 & ggg:;hiﬁ?"gt oot
C| “
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Mining C .26, 27 & ?B
Scehool, -2

New Allouez School,
North Kearsarge Shafts Mo, 1, 3 & 4
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APPENDIX B

AERIAL PHOTOGRAPHS



Centennial Mine Site
58439 U.S. Highway 41
Allouez, Ml 49805

Inquiry Number: 6274484.1
November 19, 2020

The EDR Aerial Photo Decade Package

6 Armstrong Road, 4th floor

Shelton, CT 06484
EDR® Toll Free: 800.352.0050
www.edrnet.com



EDR Aerial Photo Decade Package 11/19/20

Site Name: Client Name:

Centennial Mine Site The Mannik & Smith Group, Inc
58439 U.S. Highway 41 200 Michigan Street

Allouez, M| 49805 Hancock, MI 49930

EDR Inquiry # 6274484.1 Contact: Jeffrey S. Binkley

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:

Year Scale Details Source
2016 1"=750' Flight Year: 2016 USDA/NAIP
2012 1"=750' Flight Year: 2012 USDA/NAIP
2009 1"=750' Flight Year: 2009 USDA/NAIP
2006 1"=750' Flight Year: 2006 USDA/NAIP
1998 1"=750' Acquisition Date: April 26, 1998 USGS/DOQQ
1983 1"=1000' Flight Date: October 31, 1983 USGS

1975 1"=750' Flight Date: August 12, 1975 USGS
1955 1"=750' Flight Date: October 09, 1955 USGS

1951 1"=750' Flight Date: May 10, 1951 USGS
1943 1"=750' Flight Date: October 08, 1943 USGS

1938 1"=750' Flight Date: June 05, 1938 USGS

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS 1S". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2020 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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APPENDIXC

PRELIMINARY RECONNAISSANCE PHOTOGRAPHIC LOG — ABANDONED CONTAINERS



Photo 1:

Photo 2:

Observation #16

Observation #16

Centennial Mine Site Drum Inventory
Photo Page 1
MSG Project 401.EGLE016.000

616 Shelden Avenue Suite 210, Houghton, MI 49931
906-487-7452
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Photo 4:

Observation #19

Observation #19

Centennial Mine Site Drum Inventory
Photo Page 2
MSG Project 401.EGLE016.000

616 Shelden Avenue Suite 210, Houghton, MI 49931
906-487-7452
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Photo 6:

Observation #19

Observation #20

Centennial Mine Site Drum Inventory
Photo Page 3
MSG Project 401.EGLE016.000

616 Shelden Avenue Suite 210, Houghton, MI 49931
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Observation #20

Photo 8:

Observation #21

616 Shelden Avenue Suite 210, Houghton, MI 49931

906-487-7452

Centennial Mine Site Drum Inventory
Photo Page 4
MSG Project 401.EGLE016.000
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Observation #21

Photo 10:

Observation #21

616 Shelden Avenue Suite 210, Houghton, MI 49931
906-487-7452

Centennial Mine Site Drum Inventory
Photo Page 5
MSG Project 401.EGLE016.000
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Observation #21

Photo 12:

Observation #21

616 Shelden Avenue Suite 210, Houghton, MI 49931

906-487-7452

Centennial Mine Site Drum Inventory
Photo Page 6
MSG Project 401.EGLE016.000
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Observation #22

Observation #24

Centennial Mine Site Drum Inventory
Photo Page 7
MSG Project 401.EGLE016.000

616 Shelden Avenue Suite 210, Houghton, MI 49931
906-487-7452




Photo 15:

Observation #24

Photo 16:

Observation #25

616 Shelden Avenue Suite 210, Houghton, MI 49931

906-487-7452

Centennial Mine Site Drum Inventory
Photo Page 8
MSG Project 401.EGLE016.000
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Photo 18:

Observation #26

Observation #27

Centennial Mine Site Drum Inventory
Photo Page 9
MSG Project 401.EGLE016.000

616 Shelden Avenue Suite 210, Houghton, MI 49931
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Photo 19:  Observation #27

Photo 20: Observation #27

616 Shelden Avenue Suite 210, Houghton, MI 49931
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Centennial Mine Site Drum Inventory
Photo Page 10
MSG Project 401.EGLE016.000




Photo 21:  Observation #34

Photo 22: Observation #37

616 Shelden Avenue Suite 210, Houghton, MI 49931
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Centennial Mine Site Drum Inventory
Photo Page 11
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Photo 24: Observation #39

616 Shelden Avenue Suite 210, Houghton, MI 49931

906-487-7452

Centennial Mine Site Drum Inventory
Photo Page 12
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Photo 25:  Observation #48

Photo 26: Observation #51

616 Shelden Avenue Suite 210, Houghton, MI 49931
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Centennial Mine Site Drum Inventory
Photo Page 13
MSG Project 401.EGLE016.000




Photo 27:  Observation #52

Photo 28: Observation #53

Centennial Mine Site Drum Inventory
Photo Page 14
MSG Project 401.EGLE016.000

616 Shelden Avenue Suite 210, Houghton, MI 49931
906-487-7452




Photo 29:  Observation #54.

Photo 30: Observation #55

Centennial Mine Site Drum Inventory
Photo Page 15
MSG Project 401.EGLE016.000

616 Shelden Avenue Suite 210, Houghton, MI 49931
906-487-7452




Photo 31:  Observation #56

Photo 32: Observation #57

Centennial Mine Site Drum Inventory
Photo Page 16
MSG Project 401.EGLE016.000

616 Shelden Avenue Suite 210, Houghton, MI 49931
906-487-7452
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616 Shelden Avenue Suite 210, Houghton, MI 49931
906-487-7452

Centennial Mine Site Drum Inventory
Photo Page 17
MSG Project 401.EGLE016.000
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