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Statenent of Basis and Purpose

Thi s deci si on docunent represents the selected renedial action for the Torch Lake site, in Houghton
County, Mchigan, Operable Units | and 111, which was chosen in accordance wi th the Conprehensive

Envi ronnent al Response, Conpensation and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendnent s and Reaut hori zation Act of 1986 (SARA) and, to the extent practicable, the National G| and
Hazar dous Substances Pol |l ution Contingency Plan (NCP).

This decision is based on the Admi nistrative Record for the Torch Lake site.
The State of M chigan concurs with the sel ected renedy.
Assessnment of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting
the response action selected in this Record of Decision (ROD), may present an inmminent and substanti al
endangernment to public health, welfare, or the environnent.

Description of Renedy

These operable units are the first and third of three operable units for the site. The selected renedi al
action for these operable units addresses the tailings and slag piles/beach at the site. Qperable Unit
I, which is not a part of this ROD, addresses the groundwater, surface water, and sedinents.

The nmaj or conponents of the sel ected renedy include:

e Deed restrictions to control the use of tailing piles so that tailings will not be left in a
condition which is contrary to the intent of this ROD;

e Renoval of debris such as wood, enpty druns, and other garbage in the tailing piles for off-site
di sposal in order to effectively inplenment the soil cover with vegetation;

e Soil cover with vegetation in the follow ng areas:

- Operable Unit | tailings in Lake Linden, Hubbell/Tamarack Gty, and Mason (approxi nately
442 acres),

- Qperable Unit 111 tailings in Calunet Lake, Boston Pond, Mchigan Snelter, Dollar Bay, and
G osse-Point (approxi mately 229 acres), and

- Qperable Unit | slag pile/beach in Hubbell (approxinmately 9 acres);

e The Isle-Royale tailings in QU IIl will be excluded fromthe area to be covered with soil and
vegetation under this ROD as fol |l ows:

- The portion of Isle-Royale tailings in QU 111l which is being devel oped as a sewage
treatnment plant will be excluded fromthe area to be covered with soil and vegetation
under this ROD. The part of this area to be covered by conventional sewage
treatnment tanks is approximately 12 acres. The renumining part, approxi mately 48 acres,
will be covered with soil and vegetation by the Portage Lake Water and Sewage Authority as
part of the sewage treatnment facility devel opment plan. However, if this area is not
covered and vegetated within 5 years after the date that the final Renmedial Design is
submitted, then this area shall be subject to the requirements of this ROD



- The portion of the Isle-Royale tailings which is designated to be devel oped as a
residential area will be excluded fromthe area to be covered with soil and vegetation
under this ROD. This area covers approxi mately 90 acres. However, if this area is not
devel oped as a residential area within 5 years after the date that the final Renedia
Design is submtted, then this area shall be subject to the requirenments of this ROD,

- The portion of the Isle-Royale tailings which is currently being used as source nateria
to nake cement bl ocks and as a finished block storage area for the Superior Bl ock Conpany
will be excluded fromthe area to be covered with soil and vegetati on under this ROD.
This area covers approximately 60 acres. However, if any portion of the area is no |onger
to be used as a storage and source area, soil cover with vegetation nust be inplenented
pursuant to this ROD. The owner and/or operator of Superior Block Co. nust use dust
control measures such as water spray during the operation of mining and other activities
in order to reduce the release of dust into the air;

e The area designated by the Houghton County Road Conm ssion as source nmaterial to spread on the
road during winter to provide traction for nmotor vehicles will be excluded fromthe area to be

covered with soil and vegetation. This area is located in G-osse-Point in QU IIIl and is
estimated to be 46 acres. Wile this area is being utilized, the foll ow ng procedures nust be
observed

- The area should be covered with enough soil to prevent the release of tailings to the a
and | ake;

=

- Excavation should stop at seven (7) feet above the water table (defined as the average of
seasonal highs and | ows over a two year period). This portion nust subsequently be
covered with soil or soil and vegetation

- Once the entire area is excavated to seven (7) feet above the water table, it must be
covered with soil and vegetation pursuant to this ROD;

e Assuming that the slag pile located in the Quincy Smelter area (approximately 25 acres) will be
devel oped as part of a National Park, no action will be taken. |If this area is not devel oped as
a National Park in the future, deed restrictions will be sought to prevent the devel opnent of
residences in the slag pile area; and

e The North Entry (location 4), Redridge (location 11) and Freda (location 12) tailings are
excluded fromthe area to be covered under this ROD. Locations 4, 11, and 12 are al ong the Lake
Superior shore where poundi ng waves and water currents will likely retard or destroy any renedia
actions. As aresult, US. EPA currently believes it to be technically inpracticable to
i npl erent the chosen renedy at these |ocations. However, the North Entry (location 4) and Freda
(location 12) tailings, approximately 46 acres, shall be studied during Renedial Design. If US
EPA determ nes that any portion of these areas is sufficiently unaffected by Lake Superior wave
activity such that it can be effectively covered with soil and vegetated, then the unaffected
area or areas shall be subject to the requirements of this ROD.

STATUTORY DETERM NATI ONS

The selected remedy is protective of human health and the environment, conmplies with Federal and State
environnental requirenments that are legally applicable or relevant and appropriate to the renedia
action, and is cost-effective. This renmedy utilizes permanent solutions and alternative treatnent
technol ogi es to the maxi num extent practicable; however, because treatnent of the principal threats of
the Site was not found to be practicable, this renedy does not satisfy the statutory preference for
treatment as a principal elenent.

Because this remedy will result in hazardous substances renaining on-site, a review will be conducted
within five years after commencenent of remedial action to ensure that the renedy continues to provide
adequat e protection of human health and the environment.
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ROD SUMVARY
TCORCH LAKE SUPERFUND S| TE
OPERABLE UNITS | AND 111
HOUGHTON COUNTY, M CHI GAN

. SITE NAME, LOCATIQN, AND DESCRI PTI ON

The Torch Lake Superfund site (the "Site") is |ocated on the Keweenaw Peninsul a i n Hought on County,

M chigan (See Figure 1). The Site includes Torch Lake, the west shore of Torch Lake, the northern
portion of Portage Lake, the Portage Lake Canal, Keweenaw Waterway, the North Entry to Lake Superi or
Boston Pond, Calunet Lake, and other areas associated with the Keweenaw Basin. Tailing piles and sl ag

pi | es/ beach deposited along the western shore of Torch Lake, Northern Portage Lake, Keweenaw \Wterway,
Lake Superior, Boston Pond, and Cal unet Lake are also included as part of the Site. These tailing piles
include tailings in Lake Linden, Hubbell/Tamarack Gty, Mason, Calunet Lake, Boston Pond, M chigan

Smel ter, |sle-Royale, Lake Superior, and Gross Point. The slag piles/beach are |ocated in Quincy Snelter
and Hubbel | (See Figure 2).

The northeast/sout hwest trendi ng Keweenaw Peninsula lies within the Superior bedrock controlled uplands
provi nce of the Lake Superior basin. Drainage patterns in the peninsula are controlled largely by bedrock
type, and follow faults and fractures in the Precanbrian bedrock. Soils in the area primarily consist of
sandy | oans, and silty loanms. They are developed in till, outwash, holocene alluvium and red clay. The
maj or surface water bodies in the region conprise the Keweenaw Wat erway includi ng Torch Lake, Portage
Lake, and Lake Superior. The Torch Lake is a tributary to the |larger Portage Lake which in turn has
outlets to Lake Superior via the Portage Canal 14 miles to the northwest and to Keweenaw Bay via the
Portage River. Streams in the region drain to the Keweenaw Waterway and Lake Superior. The Torch Lake
wat er shed conprises about 12 percent of the |arger Portage Lake basin. Forest vegetation in the area is
primarily coniferous. Spruce, larch, fir, and pine are the common species. Deciduous vegetation al so
occurs in the area although to a | esser degree. |Inportant species include sugar nmaple, birch, and aspen
Several snmall communities are |ocated on the west shore of Torch Lake, the l|argest of which are Lake

Li nden, Hubbel |/ Tamarack Gty, and Mason. Two |arge cities, Houghton and Hancock, are |ocated on the
south and north side of Keweenaw Waterway. Calumet Gty is located 5 niles north of Torch Lake (See

Fi gure 2).

Torch Lake has a surface area of approxinmately 2,700 acres, a nean depth of 56 feet, a maxi mum depth of
115 feet, and a volune of 5.2 x 10[9] cubic feet. The Trap Rock river and several snmall creeks discharge
into Torch Lake

Torch Lake is used for fishing, boating, limted contact recreation (sw mmng), non-contact cooling water
supply, treated municipal waste assimlation, and wildlife habitat. The Village of Lake Linden has been
devel oping a facility with a bathing beach, canping, park, and boat ranps at the northeast end of the
Torch Lake.

The nmunicipal well for Lake Linden is |ocated upstreamof the Trap Rock river, 0.7 mles north of Lake

Li nden. The supply of drinking water for Hubbell/Tanmarack City is piped fromwells |ocated on the shore
of Lake Superior, 9 mles west of Torch |lake. The municipal well for Mason is located on the tailing
pile in Mason, and the nunicipal well for Houghton is located on the Isle-Royale tailing pile. The
nmuni ci pal well for Hancock is located in Adans Township, 5 nmiles southeast of Hancock. Several homes are
located in the Isle-Royale tailing pile with their own private wells. (See Section V, bel ow

Wet | ands are | ocated on the east portion of the Lake Linden tailing pile, on the eastern edge of the
Hubbel | tailing pile, around Boston Pond, and the eastern shore of Torch Lake. Two nests of bald eagles,
whi ch are desi gnated as Endangered Species, are located on the northern side of Portage Lake. The Site
does not lie within the 100 year flood-plain. The Quincy Mning Conpany H storic District and Cal unet

H storic District, which were proposed as a National H storical Park in Septenber 1987, are |ocated
within the Site

Wil e nost of the area of the various tailing piles are barren and unused, there is sone devel opnent on
the tailing piles. Two sewage | agoons are |located on the Lake Linden tailing pile. Two sewage | agoons
are al so located on the Hubbel |/ Tanmarack Gty tailing pile. Portage Lake Water and Sewage Authority has
set aside 12 acres on the Isle-Royale tailings to construct a sewage treatnment plant. Construction of
the plant is on-going. Superior Block Co., located on the Isle-Royale tailing pile, is currently
utilizing 60 acres of the Isle-Royale tailings for the production and storage of cenent blocks. The
residential hones |located on Isle-Royale tailing are estimated to cover 10 acres of surface area. The
Cty of Houghton indicated that the Gty has a plan to devel op approxi mately 90 acres of |sle-Royale
tailings into a residential area. The plan includes covering the tailings with two feet of clean soils
and is expected to be inplenmented within the next five years. The Houghton County Road Commission is



currently using tailing naterials, approximately 46 acres at Grosse-Point, to spread on the roads during
winter to provide traction for notor vehicles. Tailings al so had been used in the past as a base for road
construction because of good drai nhage characteristics

I1. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Torch Lake was the site of copper mlling and snelting facilities and operations for over 100 years. The
| ake was a repository of mlling wastes, and served as the waterway for transportation to support the

m ning industry. The first mll| opened on Torch Lake in 1868. At the mlls, copper was extracted by
crushing or "stanping" the rock into snaller pieces, grinding the pieces, and driving themthrough
successively snal |l er neshes. The copper and crushed rock were separated by gravinetric sorting in a
liquid nedium The copper was sent to a snelter. The crushed rock particles, called "tailings," were

di scarded along with m || processing water, typically by punping into the | akes

Mning output, mlling activity, and tailing production peaked in the Keweenaw Peninsula in the early
1900s to 1920. Al of the nmills at Torch Lake were |l ocated on the west shore of the | ake and nmany ot her
mning mlls and snelters were | ocated throughout the peninsula. |In about 1916, advances in technol ogy
all owed recovery of copper fromtailings previously deposited in Torch Lake. Dredges were used to collect
subnerged tailings, which were then screened, recrushed, and gravity separated. An anmoni a | eaching
process invol ving cupric amoni um car bonate was used to recover copper and other netals from congl onerate
tailings. During the 1920s, chem cal reagents were used to further increase the efficiency of

reclamation. The chem cal reagents included lime, pyridine oil, coal tar creosotes, wood creosote, pine
oil, and xanthates. After reclamation activities were conplete, chemcally treated tailings were
returned to the lakes. In the 1930s and 1940s, the Torch Lake nills operated mainly to recover tailings
in Torch Lake. 1In the 1950s, copper mlls were still active, but by the |ate 1960s, copper mlling had
ceased

Over 5 mllion tons of native copper was produced fromthe Keweenaw Peni nsul a and nore than half of this
was processed along the shores of Torch Lake. Between 1868 and 1968, approxi mately 200 nillion tons of
tailings were dunped into Torch Lake filling at |east 20 percent of the |ake's original volune.

In June 1972, a discharge of 27,000 gallons of cupric amoni um carbonate | eaching |iquor occurred into
the north end of Torch Lake fromthe storage vats at the Lake Linden Leaching Plant. The M chi gan Water
Resour ces Commi ssion (MARC) investigated the spill. The 1973 MARC report discerned no del eterious
effects associated with the spill, but did observe that discoloration of several acres of |ake bottom

i ndi cated previous di scharges

In the 1970s, environmental concern devel oped regardi ng the century-long deposition of tailings into
Torch Lake. H gh concentrations of copper and other heavy nmetals in Torch Lake sedinents, toxic

di scharges into the | akes, and fish abnormalities pronpted many investigations into | ong-and short-term
inmpacts attributed to mine waste disposal. The International Joint Conmission Water Quality Board

desi gnated Torch Lake as a G eat Lakes Area of Concern in 1983. Also in 1983, the M chigan Department of
Public Health announced an advi sory agai nst the consunption of Torch Lake sauger and walleye. The Torch
Lake site was proposed for inclusion on the National Priorities List (NPL) in Cctober of 1984. The Site
was pl aced on the NPL in June 1986. The Torch Lake site is also on the Act 307 Mchigan Sites of

Envi ronnental Contamination Priority List

A Draft Renedial Action Plan ("RAP') for Torch Lake was devel oped by MONR in Cctober, 1987 to address the
contani nation problens and to recommend the renedial action for Torch Lake. Revegetation of |akeshore
tailings to mnimze air-borne particulate matter was one of the recommended renedial actions in the RAP

Attenpts to establish vegetation on the tailing piles in Hubbell/Tamarack Gty have been conducted since
the 1960s to stabilize the shoreline and to reduce air particulate fromtailings. |t has been estinated
that 40 to 50 percent of tailings in this area are vegetated. The Portage Lake Water and Sewage

Aut hority has been spray-irrigating sewage sludge on tailings in Mason to pronote natural vegetation

On May 9, 1988, Renedial Investigation/Feasibility Study (RI/FS) Special Notice Letters were issued to
Uni versal G| Products (UOP) and Quincy Mning Co. UCP is the successor of Calumet Hecla M ning Conmpany
whi ch operated its mlling and smelting on the shore of Lake Linden and di sposed the generated tailings
in the area. Qincy Mning Co. conducted snelting operations in the Hubbell area and di sposed of
tailings. On June 13, 1988, a Notice Letter was issued to Quincy Devel opnment Conpany, which was the
current owner of a tailing pile located on the |ake shore in Mason. Negotiations for the RI/FS Consent
Oder with these Potentially Responsible Parties (PRPs) were not successful due to issues such as the
extent of the Site, and the nunber of PRPs. Subsequently, U S. EPA contracted with Donohue & Associ ates
in Novenber 1988 to performthe RI/FS at the Site



Due to the size and conplex nature of the Site, three Qperable Units ("Qus") have been defined for the
Site. Torch Lake and the surrounding shoreline conprise QU1 and QU II. QJIIIl consists of |ocations
outside this area. Figure 3 shows the location of QU and QU II1l. This ROD is being devel oped for
Qperable Units | and I11.

QU | includes surface tailings, druns, and slag pil e/ beach on the western shore of Torch Lake. An
estimated 440 acres of tailings are exposed surficially in QJI. A snmaller deposit of snelter slag
pi | e/ beach, enconpassing approximately 9 acres, is |ocated near Hubbell, south of the Peninsula

Recl amation Pl ant.

QU Il includes groundwater, surface water, subnmerged tailings and sedinents in Torch Lake, Portage Lake
the Portage Channel, and other water bodies at the Site

QU Il includes tailings and sl ag deposits located in the north entry of Lake Superior, M chigan Snelter,
Quincy Snelter, Calunet Lake, |Isle Royale, Boston Pond, and Grosse-Point. Figure 3 shows the |ocations
of the QU IIIl sanpling locations. Quincy Snelter (Location 6) is part of the Quincy Mning Hstoric

District which is proposed as the National H storical Park

Dependi ng on the boundary of the proposed National H storic Park for the Calunmet H storic District, the
Cal unet Lake tailings (Location 1) might be part of the proposed National H storic Park

The Remedi al Investigations (RI) have been conpleted for all three operable units. The R and Baseline
Ri sk Assessment (BRA) reports for QU were finalized in July 1991. The R and BRA reports for QU |1
were finalized on February 7, 1992. The R and BRA reports for QU Il were finalized in April 1992. The
Ecol ogi cal Assessnent for the Site was finalized in May 1992. The Feasibility Study (FS) and Proposed

Pl an which contains the U S. EPA s recommended renmedy for QU1 and |1l were issued to the public on My
1, 1992. U S EPAis currently evaluating the scope of FS for QU Il, and the FS and Proposed Plan for QU
Il are expected to be issued to the public in late Fall of 1993

On June 21, 1989, U S. EPA collected a total of eight sanples fromdruns |ocated in the old Cal unet and
Hecla snelting mll site near Lake Linden, Ahneek MI| site near Hubbell, and Quincy site near Mason. On
August 1, 1990, nine nore sanples were collected fromdruns | ocated above the Tamarack site near Tamarack
city. Based on the results of these sanples, U S EPA determned that sone of these drums may have
cont ai ned hazardous substances. During the week of May 8, 1989, the U S. EPA al so conducted ground
penetrating radar and a subbottomprofile (seismc) survey of the | ake bottom The area in which this
survey was conducted is immedi ately offshore fromthe old Calunet and Hecla snmelting mll site. The
survey |l ocated several point targets (possibly druns) on the bottom of Torch Lake. Based on the drum
sanpling results and seismc survey, U S. EPA executed an Administrative Oder by Consent, dated July 30
1991, which required six conpanies and individuals to sanple and renove druns | ocated on the shore and

| ake bottom Pursuant to the Admnistrative Order, these entities renoved 20 druns w th unknown contents
from of f-shore of Peninsula Copper Inc., and the old Calunet and Hecla snelting mll site in Septenber
1991. 808 enpty druns were found in the | ake bottom These enpty druns were not renoved fromthe | ake
bottom A total of 82 druns and minor quantities of underlying soils were renoved fromthe shore of
Torch Lake. The renoved drunms and soils were sanpl ed, overpacked, and disposed off-site at a hazardous
waste landfill.

1. COWLIN TY RELATI ONS ACTI VI TI ES

A Community Relations Plan for the Site was finalized in July 1988. This docunent |ists contacts and
interested parties throughout the |ocal governnent and community. It also establishes comrunication
pat hways to ensure timely dissem nation of pertinent information

An R "Kickoff" nmeeting was held on August 8, 1989 to explain the RI process for the Site. A fact sheet
was devel oped in conjunction with this neeting. Advertisenents were placed in the Daily Mning Gazette
and a press release was sent to all local nedia

A public nmeeting was held on August 27, 1990 to explain the results of the QU | investigation and the

scope of work for the QU Il and Ill investigations. A fact sheet was devel oped in conjunction with this
neeting. Advertisenents were placed to announce the neeting and a press rel ease was sent to all |oca

nmedi a.

A public neeting was held on Cctober 17, 1991 to update the investigation results for QU Il and |11, and

the drumrenoval activity. A fact sheet was devel oped in conjunction with this neeting. Advertisenents
were placed to announce the neeting and a press release was sent to all local nedia.



The RI/FS and the Proposed Plan for QUs | and Il were released to the public in May 1992. Al of these
docunents were nade available in the infornation repositories naintained at the Lake Li nden-Hubbel

Public Library and Portage Lake District Library. An admnistrative record containing these docunents
and ot her site-related documents was placed at the Portage Lake District Library. The notice of

avail ability of these docunents was published in the Daily Mning Gazette on April 29, 1992. Press

rel eases were also sent to all local media. A public comrent period was held from My 1, 1992 to June 1,
1992. Requests for an extension of the comrent period were made and the public coment period was
extended until July 13, 1992. |In addition, a public neeting was held on May 12, 1992 to present the
results of the RI/FS and the recommended alternatives as presented in the Proposed Plan for the Site.

Al comrents which were received by U S. EPA during the public coment period, including those expressed
verbally at the public neeting, are addressed in the Responsiveness Summary which is the third section of
this ROD.

V. SCOPE AND ROLE OF COPERABLE UINI'T

As discussed in Section 111, US. EPA has divided the Site into three operable units. Operable Unit
consists of surface tailings and the slag pil e/ beach, and di sposed drunms on the western shore of Torch
Lake. QOperable Unit Il includes areas of potential contamination in and around Torch Lake, including

groundwat er, subnerged tailings at the bottomof the |ake, sedinent, and surface water. Operable Unit
Il consists of 12 areas of tailings and slag pile locations throughout the m d- Keweenaw Peni nsul a.
Qperable Units | and Il are the subject of this Record of Decision

US EPAidentified contam nated surface tailings and the slag piles/beach |ocated in Operable Units
and Ill as potential risks to human health and the environment. To address these risks, U S. EPA
devel oped the followi ng renedi al objectives for Operable Units | and IIl based on the data obtai ned
during the RI:

1. Reduce or minimze potential risks to human health associated with the inhal ation of airborne
contam nants fromthe tailings and/or slag |located at the Site;

2. Reduce or ninimze potential risks to hunman health associated with direct contact with and/or the
i ngestion of the tailings and/or the slag |l ocated at the Site

3. Reduce or ninimze the release of contaminants in tailings to the groundwater through |eaching; and

4. Reduce or minimze the rel ease of contamnants in tailings to the surface water and sedi ment by soi
erosion and/or air deposition

This ROD was devel oped to neet these objectives and it addresses the contam nation problens identified in
Operable Units | and IIl. This response action is being inplenented to protect hunan health and the
environnent fromrisks posed by the contanination problens.

This present response action, by addressing contami nated surface tailings and slag piles/beach in
Qperable Units | and 111, is fully consistent with all future site investigation and cl eanup work,
including the on-going study in Qperable Unit Il. The contam nation problens in and around Torch Lake

i ncl udi ng groundwat er, sedinents, subnerged tailings, surface water, and the risks posed thereby will be
eval uated and addressed during Operable Unit II.

V. Sl TE CHARACTERI STI CS

I'n Novenber 1990 and January 1992, a Renedial Investigation (R) report for Operable Unit | and Operable
Unit II'l was conpleted. The R for Operable Units | and Il was to determne the nature and extent of

contam nation in the surface tailings and slag pil es/beach deposited on the shore of Torch Lake and ot her
wat er bodies at the Site, and eval uate possi bl e exposure pat hways. These reports summarized all sanpling

of the surface tailings and sl agpil es/beach, drums, residential soil, background soil, air nonitoring
and site survey data that had been collected. 1In addition, a R report for Qperable Unit Il was
conpleted in January 1992. The R for Qperable Unit Il was to determ ne the nature and extent of

contam nation in the groundwater, surface water, subnerged tailings, and sedi ments of Torch Lake and
other water bodies in the Site. This report summarized all groundwater, surface water, and sedi ment data
that had been collected. U S. EPA also conducted |ong-termleachability tests for tailings, a fish
reproduction study, a bald eagle and bird study, a bio-assay test for the sedinment and surface water of
Torch Lake, fish survey, wetlands identification study, Toxicity Characteristic Leaching Procedure (TCLP)
test for tailings and the slag piles/beach, and a treatability study for soil cover with vegetation

These reports should be consulted for a nore thorough description of the Site



Al t hough this ROD does not address the contam nation problens for QU I, the data collected during the Rl
of QU Il are discussed in order to deternine the nature and extent of contam nation problems in QU II
caused by the contam nants located in Qperable Unit | and III.

The following are the results of the Rl at the Site:

. Based on the site survey activity conducted during the R, the follow ng acreage was esti mated
for each tailing and slag pile/beach:

Area (acres)

aJl : Lake Linden tailings 124
Hubbel | / Tamarack Gty tailings 121
Mason tailings 197
Hubbel | sl ag pil e/ beach 9
QU IIl: Calunet Lake tailings (location 1) 2
Cal unet Poor Rock (location 2) -
Boston Pond tailings (location 3) 65
North Entry tailings (location 4) 46
M chigan Srelter tailings (location 5) 23
Quincy Snelter slag (location 6) 25
Isle-Royale tailings (location 7) 223
Dol | ar Bay slag (location 8) 28
G osse-Point tailings (location 9) 63
G osse-Point tailings (location 10) 94
Redridge tailings (location 11) 85
Freda tailings (location 12) 4

e An archive search was conducted to determ ne the type and source of tailings in QU | and III.
Based on this search, tailings were assigned to sectors which reflect uniqueness of tailing type
and source. The tailings in QUs | and Il are either red congl onerate or bl ack anygdal oi d
tailings.

e Anbient air sanples were collected in the Torch Lake area to determ ne the type and | evel of
contamnants in the air released fromtailing piles. Contam nants such as arsenic (0.0016
g/mM 3]), cadm um (0.0276 g/nf3]), and copper (0.202 g/n{3]) were detected in the air. The
hi ghest PM 10] concentrations predicted by nodeling was 42 g/nf3] in QU I and 16 g/nf{3] in QU
[1l1. The National Anbient Air Quality Standard for PM10] is 50 g/nf3]. It should be noted that
cadmumwas not found in QU1 tailings, but was found in QU III tailings.

Magnet onetry and ground penetrating radar surveys were conducted on QU | tailings to locate buried druns.
A geophysical survey utilizing a renotely operated vehicle to locate druns in the | ake bottomwas al so
conduct ed. Based on ground-surface geophysical survey data, 10 test pits were excavated in QU | tailings
area. No druns were discovered. Druns exposed on the surface were sanpled. One overturned and | eaking
drum cont ai ned 4,000 parts per mllion (ppm of trichloroethylene. Conposite sanples fromthese druns
indicate that these druns contai ned hazardous substances. A total of 82 drums and mnor quantities of
underlying soils, along with 28 druns containing unidentified materials fromthe bottom of Torch Lake,
were renoved fromthe shore of Torch Lake. The renoved drunms and soils were sanpl ed, overpacked, and

di sposed off-site in a hazardous waste landfill.

e Prior tothe field sanpling, field nonitoring was conducted to detect al pha/beta/gama radiation
using a Monitor 4 detector. No radiation readi ngs above background were neasured for any tailing
sanpl e.

e Composite sanples were collected fromtailings and slag pile/beach in QU I. Tw cl asses of
Sem - Vol atil e Organi ¢ Conpounds (SVOCs), phthal ates and pol ycyclic aronatic hydrocarbons (PAHs)
and i norgani c conpounds were found in surface tailings and slag pile/beach in QU I.
Bi s(2Et hyl hexyl ) phthalate (1.2 ng/kg), naphthal ene (0.17 ng/kg), benzo(k)fl uoranthene (0.56
ny/ kg), benzo(a)pyrene (0.44 ng/kg), arsenic (8.3 ng/kg), chrom um (46.3 ng/kg), copper (3,020
ng/ kg), and lead (104 ng/kg) were found in QU I tailings.

Bi s( 2- Et hyl hexyl ) phthal ate (0.11 ng/kg), arsenic (118 ng/kg), chronium (649 ny/kg), copper (12,800
ng/ kg), and lead (113 nmg/kg) were found in QU | slag pile/beach. No PCBs or Pesticides were detected in
QU I tailings (See Table 1).



Conposite sanmples were collected fromtailings and slag pile in QU IlIl. No SVOCs were detected
above the Contract Required Quantification Limts (CRQ). |norgani c conpounds such as arsenic
(55.8 ng/kg), cadm um (13.9 nmg/kg), chrom um (745 g/ kg), copper (15,900 ng/kg), and | ead (39.6
ng/ kg) were detected in QU IIIl tailings. Arsenic (150 ng/kg), and lead (63.6 ng/kg) were
detected in QU 11l Quincy Snelter slag pile (See Table 1).

Geot echni cal anal ysis was done for tailings, and slag sanples collected in QUIl and Il to
determ ne noisture content, grain size distribution, Atterberg Limts, water holding capacity,
vol une cal cul ations, and cati on exchange capacity. The results of this analysis indicate that
surface tailings in QU1 are predomnantly silty sands and poorly graded sand with silt. The nost
heavily vegetated tailings exhibit the greatest noisture content. Water hol ding capacity ranges
from22 to 43 percent.

El even soil sanples were collected fromnine residential backyards and a football field in Lake
Li nden, Hubbel |/ Tamarack Gty, and Mason to determine if contam nants fromthe tailings along the
Torch Lake have inpacted soil adjacent to or near the tailing sources. PAH conpounds such as
benzo(a) pyrene (1.6 ng/kg), pyrene (2.6 ng/kg), and inorgani c conpounds such as arsenic (7

ng/ kg), chrom um (20.1 ng/kg), copper (459 ng/kg), and |ead (329 ng/kg) were detected in the
residential soil. The U S. EPA has determined that the | evel of these contam nants does not pose
a significant threat to human health (See Table 1).

Four soil background sanples were collected fromthe Torch Lake area which were not affected by
tailing deposition. Bis(2ethylhexyl_phthal ate (925 ng/kg), naphthal ene (5 ng/kg), and
benzo(b) fl uorant hene (0.03 ng/kg) were detected in the background soil sanples. [I|norganic
conmpounds such as arsenic (6.3 ng/kg), chrom um (23.3 ny/kg), copper (1,670 ng/kg), and | ead
(52.6 ng/kg) were detected (See Table 1).

TCLP tests were conducted for the tailings and slag pile/beach in QU I to deternine the
| eachability of the contaminants in tailings and slag pil es/beach. Cadm um copper, and | ead were
detected in | eachate above the background | evel

Ei ght groundwater nonitoring wells were installed in the QJ | tailings to eval uate groundwater
flow direction and to determne if contaminants are | eaching fromthe tailings into groundwater
G oundwater flowwithin QU1 tailings is to the south-southeast with groundwater discharge to
Torch Lake. Acetone (14 g/l), bis(2-Ethylhexyl)phthalate (36 g/l), arsenic (25.2 g/l), chrom um
(119 g/l), copper (6,150 g/l), and lead (30 g/l) were detected in the groundwater. Two private
well's, which are located north fromthe tailings, were sanpled to determ ne the background
ground-water |evels. Copper (48.4 g/l) was detected in the background groundwater. Arsenic,
chromium and | ead were not detected in the background wells (See Table 2).

Four private wells in the Torch Lake area, a nunicipal well in Mason's tailings, four private
wells in the Dollar Bay area, three private wells in the Isle-Royale tailing area, and the
muni ci pal well of Houghton in Isle-Royale tailings were sanpled to determ ne whether it is safe
to drink fromthese wells. Al contam nants detected were bel ow health standards specified by
U S. EPA and the M chigan Departnent of Public Health (MDPH) (See Table 2).

25 surface water sanmples from Torch Lake, and 15 surface water sanples from Keweenaw wat er way
were collected to determne the contaminant levels in the |akes. Arsenic (3.4 g/l), copper (73.8
g/l), lead (7.2 g/1), and nercury (98 g/l) were found in Torch Lake water. Arsenic (5.7 g/l),
copper (44.4 g/l), and lead (41.1 g/l1) were found i n Keweenaw Waterway. Surface water sanples
were col |l ected from Lake CGogebic which is located 80 mles south-west from Torch Lake as
background sanples. Arsenic (2 g/l) and lead (2.5 g/l) were detected. Copper was not detected in
t he background | ake sanple (See Table 2). The contam nant |evel of arsenic, copper, |ead, and
nercury found in Torch Lake are above the human health and aquatic life protection criteria under
the dean Water Act.

Based on a bathynetric survey conducted on Torch Lake, 25 sedinment sanples were collected from
Torch Lake where tailing deposition had occurred. In addition, 15 sedinent sanples were
col l ected from Keweenaw Waterway. Arsenic (41.2 ng/kg), chrom um (83.8 ng/kg), copper (3,760

ng/ kg), and lead (187 ng/kg) were found in Torch Lake sedi ment sanpl es (excluding SD9 and SD10).
A hot-spot area near Peninsula Copper Inc. in Torch Lake was identified (sanples SD9 and SD10).
Arsenic (4,560 ng/kg), cadm um (57.2 ng/kg), chrom um (179 ng/kg), copper (6,890 ng/kg), |ead
(2,240 ng/ kg), and arocl or-1254 (1,800 g/kg) were detected in the hot-spot. Arsenic (311 ng/kg),
chrom um (124 ng/ kg), copper (4,200 ng/kg), and lead (93.6 ng/kg) were found in the Keweenaw

Wat erway. Arsenic (5.6 nmg/kg), chromum (16.8 ng/kg), copper (47.6 ng/kg), and |ead (27 ng/kg)
were found in Lake Gogebic. Cadmiumand Mercury were not found in Lake Gogebic (See Table 3).



A bi o-assay test was conducted in the surface water sanples from Torch Lake to determ ne the
chronic effect of contam nants. The results of this test indicate that surface water of Torch
Lake is not toxic relative to the test control. A bio-assay test also was conducted in the

sedi nent sanples from Torch Lake to deternine both acute and toxic effect levels in the Torch

Lake sedinent. Lethal Concentration[50]s (L( 50]s) for copper as the sol e contam nant was

cal cul ated as 498 parts per mllion (ppm) with a 95 percent confidence range of 480 ppmto 520
ppm Mst of sedinent sanples collected from Torch Lake and Keweenaw Wt erway have hi gher copper
concentration levels than L(50]s. The results of this sedinment bio-assay test indicate that the
vast nmgjority of the sedinents in Torch Lake are toxic and not able to support a normal benthic
comuni ty.

e A reproduction study was conducted in bald eagles and gulls nested in the Portage Lake and Torch
Lake areas to determ ne whether bal d eagles and gulls have been inpacted by contam nants in the
tailings. The reproduction study includes observation of food habits, and anal ysis of feather
egg, and bl ood. Based on the anal ytical chenistry results for copper, there does not appear to be
any adverse reproductive effect on gulls or eagles that can be associated with exposure to copper
in the tailings. Reproductive anonalies such as bill defects in two ring-billed gulls are usually
attributed to PCB pollution in the Geat Lakes

*« Reproduction by yellow perch was studied to determne if chronic exposure to el evated copper
concentrations in Torch Lake has reduced the reproductive success of yellow perch. The results
of this study indicate that copper concentration in Torch Lake did not significantly reduce
hat chi ng success. Duration of hatching was significantly |onger for Torch Lake egg nasses than
was for reference | ake egg nasses, indicating that copper nmay be affecting
hat chi ng rates.

e In 1988, 458 fish were collected fromthe Torch Lake and Portage Lake and anal yzed to determ ne
the presence of fish contam nants and tunors. Only four of the 56 fish analyzed for nmercury had
concentrations that exceeded the 0.5 ng/kg consunption advisory action linit and none exceeded
1.0 ng/kg. No internal or external growth anonalies were observed anong the 458 fish collected
No |iver neopl asns (cancerous grow hs) were found anong the 47 wall eyes coll ected. Saugers were
not collected in 1988 foll owi ng an extended period of popul ati on decline which began in the
1960' s

e Atreatability study is currently being conducted by the Soil Conservation Service to determ ne
the effectiveness of soil cover with vegetation in the tailings and slag pil e/ beach. The
prelimnary results of this study indicate that 4 to 6 inches of sandy |loamsoils with a
grass/ |l egurme mixture would be necessary in the non-vegetated area to achieve the renedi ati on
obj ectives. The study al so indicates that a good mai nt enance program such as rmul chi ng
fertilizing, and irrigation would be necessary to increase the effectiveness of soil cover with
veget ati on.

e A study was conducted to identify the wetlands located at the Site. The study indicates that
wetl ands are located in the Boston Pond, Lake Linden, Hubbell and Portage Canal

It should be noted that one conposite sanple per 10 acres for QU I tailing and one conposite sanple per
20 acres for QU 111l tailings were collected. Conposite sanmples consisted of 4 subsanples collected. This
smal | nunber of sanples is based on the assessnent that the tailings would be honbgeneous in terns of
their origin and chem cal contents. However, based on the finding of hot-spots in the sedinent, the

di sposal practice of waste in the tailings, and the detection of cadmumin the air but not in QU I
tailings, it is possible that concentrations in the tailings would be higher if the sanpling size was

i ncreased.

VI. SUWARY CF SITE R SKS

The baseline risk assessments for QUs | and |1l were conducted to characterize the current and potentia
future threat to public health that may be posed by contaminants in the tailings and slag pil es/beach

The ecol ogi cal assessnent for the entire site was al so conducted to determ ne the current and potenti al
future effects of contam nants to the environment. Both current and potential future use conditions were
exam ned in the baseline risk assessnment. Under current conditions, the Site was assessed in the absence
of any remedial action for tailings and slag pil es/beach

A risk assessment consists of four prinmary parts: identifying chenicals of potential concern; assessing
pat hways t hrough whi ch humans, plants, and animals coul d be exposed to contamni nation; assessing the
toxicity of the contaninants; and characterizing cancerous and non-cancerous health effects on hunans



a. Human Health R sks
1. Contam nant |dentification

The first step of the risk assessment was to sel ect chem cals of potential concern for detailed

eval uation. This was conducted by summarizing and evaluating R data, including a consideration of the
presence of chenicals in blank sanples. Based on this evaluation, 31 chem cals of potential concern were
selected for detailed assessment for QU I. These chem cals were considered nost likely to be of concern
to human health and environment. The follow ng conpounds were selected as the chem cals of potentia
concern for QU I;

O gani ¢ Conpounds | nor gani cs
bi s(2- Et hyl hexyl ) pht hal ate Al um num
PAHs Ant i mony
Napht hal ene Arsenic
2- Met hyl napht hal ene Bari um
Acenapht hyl ene Beryl |ium
Phenant hr ene Bor on
Fl uor ant hene Chr omi um
Pyrene Cobal t
Benzo( a) f | uor ant hene Copper
Chrysene Lead
Benzo( b) f | uor ant hene Manganese
Benzo( k) f | uor ant hene Mer cury
Benzo( a) pyr ene N cke
I ndeno( 1, 2, 3-cd) pyrene Silver
Di benzo( a, h) ant hr acene Ti tani um
Benzo(g, h, i) peryl ene Vanadi um

The chemi cal s of concern for QU 111 includes cadm um and the inorganic conpounds |isted above (except for

boron, titanium iron and thalliunm) and 6 organi c conpounds (benzo(b)fl uoranthene, benzo(k)fl uoranthene
but yl benzyl pht hal ate, chrysene, diethyl phthal ate, fluoranthene, pyrene, and bis(2-ethyl hexyl)phthal ate).

These contam nants were detected in tailings and slag piles/beach of QU | and Il1l. Table 1 identifies
t he maxi mum concentration of contamnants in tailings and slag piles/beach

2. Exposure Assessnent

An exposure assessnent was conducted to identify potential pathways of exposure under both current and
future site and surroundi ng | and use conditions

Exposure Scenarios for QU |

The exposure pathways quantified in the QU1 baseline risk assessnent for current and future popul ations
are based on the foll ow ng scenari os:

(a) Current Popul ati ons Exposure Pat hways
e Adult and child residents in off-site dwellings exposed to tailings, slag, and particul ate

e Cccupational popul ations (lagoon workers and sl udge spreaders) exposed to tailings and
particulate fromthe tailings; and

e Adult and child canpers exposed to tailings and particulate fromthe tailings.
(b) Future Popul ati ons Exposure Pat hways

e Adult and child residents of on-site dwellings exposed to tailings and particulate fromthe
tailings; and

e Adult and child residents of off-site dwelling exposed to tailings and particulate fromtailings
and sl ag.

For the ingestion of tailings by current and future residents, adult residents were assuned to weigh 70
kg and ingest 100 mg of tailings per day, 365 days per year and to live in the sane location for 70 years



of their 70-year expected lifetinme. For the inhalation of air-borne contam nants by current and future
residents, adult residents were assuned to weigh 70 kg and inhale 0.84 n{3] of air per hour. A frequency
of exposure of 365 days per year, and a duration of exposure of 70 years were assuned.

Scenarios involving children consider children to be between the ages of 0 and 6 years old. GCenerally,
children above 6 years old are assuned to ingest and inhale particulate on a per kil ogram body wei ght
basis which is simlar to adults. The occupational popul ations represent workers at four existing sewage
| agoons in Lake Linden and Tanmarack Gty and workers currently spreadi ng sewage sludge on tailings in
Mason.

The upper bound (95% confidence limt) of the arithnetic average of concentration of contam nants of
concern at each assumed exposure |ocation was used for tailings and slag pil es/beach to calculate the
risk. For the inhalation exposures, the exposure point concentrations were cal cul ated using air em ssion
and transport nodels.

Exposure Scenarios for QJ |11

The exposure pathways quantified in the QU Il baseline risk assessment for both current and future
popul ations are based on the foll owi ng scenari os:

(a) Current Popul ati ons Exposure Pat hways

e Adult residents of on-site dwellings exposed to tailings and tailing particulate at the
I sl e-Royal e tailings;

e Adults scavenging in areas of QU IIl exposed to tailings;
« Teenagers scavenging in areas of QU Il exposed to tailings and tailing particul ate;
e Wirkers exposed to tailings and tailing particul ate; and
e Adult and child visitors exposed to tailings and tailing particul ate.
(b) Future Popul ati ons Exposure Pat hways
e Adult and child residents of on-site dwellings exposed to tailings and tailings particul ate; and
e Wirkers exposed to tailings.
(c) Future National Park Scenario
e Visitors and workers exposed to sl ag.

The human activity patterns and physical features of each area were evaluated to deternine the exposure
pathways likely to occur at each location. The QU Il Baseline Ri sk assessnent included the exposure
pat hway of "Teenage Scavenger". This separate scenario is predicated on the exposure of teenagers
(considered adults for other exposure scenarios) to tailings based on their |ikely social/leisure
activities which may be around tailings and/or slag piles. The same exposure factor assunptions were
made as in QU I.

3. Toxicity Assessnent

The purpose of the toxicity assessment is to evaluate the available evidence regarding the potential for
a chemical to cause adverse health effects. This evidence, initially derived through the research of the
potential cancerous and non-cancerous health effects (i.e. toxicity) of individual chemcals, is
subsequent |y obtainabl e and can be enployed in the assessment of site-related contamination. 1In the
research of a chemcal's toxicity, the effects of |ow |evels of chem cal exposure on people in the

wor kpl ace are studi ed over |ong periods of tinme. Also, test aninmals are studied in | aboratories, where
animal s are exposed to varying |levels of chemicals over different | engths of tine.

Cancer slope factors have been devel oped by EPA's Carci nogen Assessnment Group for estimating excess
lifetine cancer risks associated with exposure to potentially carcinogenic chemcals. Slope factors,

whi ch are expressed in units of (nmg/kg-day)[-1], are nultiplied by the estimated intake of a potentia
carci nogen, in ng/kg-day, to provide an upper-bound estimate of the excess lifetinme cancer risk

associ ated with exposure at that intake |level. The term "upper bound" reflects the conservative estinate
of the risks calculated fromthe cancer slope factor. Use of this approach makes underestination of the



actual cancer risk highly unlikely. Cancer slope factors are derived fromthe results of hunman

epi demi ol ogi cal studies or chronic ani mal bioassays. Table 4 contains the cancer slope factors for

car ci nogeni ¢ contam nants of concern at the Site. The cancer risks resulting fromthese calculations are
expressed in terns of the probability that an individual exposed for his or her entire lifetime wll
devel op cancer (i.e. one chance in one mllion = 1 x 10[-6], one chance in one thousand = 1 x 10[-3].

Typi cal |y, excess cancer risks of 1 x 10[-6] or |ower are considered acceptable, while higher excess
cancer risk levels may be cause for concern. U S EPA has the discretion to select renedies resulting in
upper bound cancer risks that fall within a range of 1x 10[-4] to 1 x 10[-6] based on site-specific
factors. A cancer risk of 1 x 10[6] serves as the point of departure for U S. EPA s cancer risk goa
when sel ecting a renedy.

Ref erence doses (RfDs) have been devel oped by U S. EPA for indicating the potential for adverse health
effects from exposure to chem cal s exhibiting non-carcinogenic effects. RfDs, which are expressed in
units of mg/kg-day, are estimates of the daily exposure to the human popul ati on (including sensitive
subpopul ations) that is likely to be without an appreciable risk of deleterious effects during a chronic
or subchroni c exposure duration. RfDs are derived from human epi dem ol ogi cal studies or aninmal studies
uncertainty factors are applied to help ensure that the RfDs will not underestimate the potential for
adver se noncarci nogeni ¢ effects. The reference doses for contam nants of concern at this Site are
specified in Table 4.

4, Ri sk Characterization

QU | _Cancer Ri sks

A summary of cancer risks is presented in Table 5. The QU I risk assessnment results showed that cancer
risks to all current residential populations are equal to or below 1 X 10[-6] except in the vicinity of
the Hubbell slag pile and slag beach. Cancer risks for these current residents are 9 X 10[6] (inhal ation
and ingestion at slag beach) and 9 X 10[-5] (inhalation and ingestion at slag pile) for a conbi ned excess
cancer risk of 1 X 10[-4]. However, due to the nature of the slag and snow cover, this area does not
present an unacceptable health risk to humans. Total cancer risks for future residents at tailings in
Lake Linden, Hubbell/Tamarack Cty, and Mason range from8 X 10[-6] to 3 X 10[-5]. The risks are
attributable primarily to arsenic, beryllium and chromium As indicated in the table, cancer risks for
children are generally |l ess than cancer risks for adults.

Ri sks to | agoon workers range from8 X 10[-6] to 1 X 10[-5]. This risk is attributable prinarily to
ingestion of tailings containing arsenic and beryllium

QU | _Non-Cancer_ Ri sks

A hazard index, determ ned by summ ng the hazard quotients (H®) for each chenical, greater than one
indi cates that sone possibility that non-cancer, chronic or subchronic health effects exists. Chronic
hazard indices do not exceed 1.0 for any exposure pathway evaluated in QU I. Subchronic hazard indices
exceed 1.0 for exposure pathways involving children at the Lake Linden Canpground, at current residences
near the slag pile/beach, and future residences assuned to be built on the tailings piles. Chenicals
contributing to these hazard indices include antinony, arsenic, barium chrom um copper, nanganese and
vanadi um However, since these chemcals inpact different systens and organs in the human body, it is
appropriate to eval uate each chem cal separately. |In only one instance did any chemical exceed an HQ of
1.0. At the slag pile and beach, both copper and arsenic had an HQ of approxi mately 2.0 for a current
child resident. For the other two exposure pathways involving children, |isted above, which have
subchroni ¢ hazard indices which exceed 1.0, copper was the dom nant conpound contributing to the hazard
indices calculations for ingestion of contami nants. For a future child resident at Mason, a subchronic
inhal ation risk was driven by nanganese and chrom um A summary of subchronic non-cancer risks is
presented in Table 5. U S. EPA has determ ned that, except at the slag pile/beach, QU | does not present
an unacceptabl e non-cancer health risk to hunans.

QU |11l Cancer Risks

Esti mated cancer risks fromexposures to the chem cals of potential concern at Torch Lake QU II1 for
current and future popul ations are sunmari zed in Table 6. Cancer risks which exceeded 1 X 10[-6] for QU
Il are primarily attributed to the ingestion of tailings by current or future adult or child residents
at all of the QU III locations. Estinated excess cancer risks for current popul ations range from3 X
10[-8] to 9 X 10[-5]. Cancer risks exceed 1 X 10[6] for current residents at |sle-Royale, Goss Point,
and Lake Superior shoreline, for current workers at |sle-Royale and Quincy Snmelter, and visitors (adult
and child) to Boston Pond and North entry of Lake Superior. The estimated risks for future residents
range from1 X 10[-5] to 2 X 10[-4]. Cancer risks exceed 1 X 10[-6] for hypothetical future residents
(adults and children) at all areas eval uated, however, only one |ocation, Mchigan Snelter, presents an



unaccept abl e cancer risk (2 X 10[-4]). Chenmicals contributing to these risks are nainly arsenic and
berylliumvia ingestion of contamnated tailing and slag. |nhalation of air-borne chrom um contam nat ed
materials also contributes to the risk in those areas where this pathway was eval uated

Estimated cancer risks to workers range from2 X 10[-7] to 1 X 10[5] and for scavengers and visitors,
risks range from3 X 10[-8] to 8 X 10[-6].

QU 111 Non-Cancer Ri sks

Ingestion of tailings by current or future child residents poses nost of the potential non-cancer risks.
Subchroni ¢ hazard indices calculated for the QU IIl exposure scenarios are sunmarized in Table 6.

Subchroni ¢ heal th hazards (hazard indices greater than 1.0) were calculated for current child residents
at locations 7, 9, 10, 11, and 12 and for future child residents at all other areas. These risks are due
principally to ingestion of tailings or slag containing antinmony, arsenic, copper and vanadi um Copper is
t he nost pronounced contam nant contributing to these hazard indices, with hazard quotients greater than
1.0 for current child residents at |location 12 and for future child residents at locations 1, 3, 4, 5, 6,
and 8. Arsenic has an HQ of 2.0 for a future resident child at |ocation 5 and antinony has an HQ of 5.0
for a future resident child at |ocation 6.

The only cal cul ated chroni c hazard i ndex which exceeds 1.0 is for future adult residents at |ocation 6
The chemicals contributing to this hazard index include antinony, copper and chrom um although no single

chem cal contributed an HQ greater than 1.0.

QU 11l National Park Scenario

Because location 6 (Quincy Snelter area) is a part of the Quincy Mning Conpany Hi storic District which
is proposed for inclusion in the National H storical Park, an exposure pathway was fornulated to
investigate the potential risks to future popul ati ons who m ght be exposed to the slag pile deposited at
the Quincy Snelting area if this area were devel oped as a National H storical Park

The potentially exposed popul ations at a national historical park are visitors to the park (adults and
children) and workers at the site, including guides, caretakers and adm nistrative personnel
Considering the location of the site and the proposed devel opnent of the Quincy snelting works, |ocal
residents may visit the park with their children for picnicking and/or other recreational activities.

O the several types of workers at the site, the caretaker is likely to have the greater exposure. This
individual is assumed to work outdoors during the five nonths of the year without snow cover and indoors
during the remaining nonths. He is assumed to engage in activities (cleaning, building maintenance, etc.)
whi ch involve direct or indirect contact with tailings

The estinmated cancer risks for visitors to the Quincy Snelting area are 3 X 10[-6] for both adults and
children and the risk to workers is 2 X 10[-5]. Arsenic is the najor contributor to these risks. Hazard
index (H') values (subchronic an chronic) calculated for all populations are |less than 1.0, indicating

t hat noncarci nogenic health effects are not of concern

Dependi ng on the boundary line of the Calumet Historic District, location 1 (Calunet Lake tailings) would
be a part of the proposed National H storic Park. It is estimated that the cancer risk fromthe tailings
located in Calunet Lake, if developed as a National H storic Park in the future, is less than 1 X 10[-6]
and non-cancer risk is less than 1.0. This estimation is based on the extrapolation fromthe risk data
for a current exposure scenario. However, the release of tailing materials fromthis |location to the |ake
woul d conti nue

5. Ecol ogi cal Assessnent

As part of the Baseline R sk Assessment, an environmental evaluation, or ecol ogi cal assessment, was
conducted. The Ecol ogi cal Assessnent identified terrestrial, wetland and aquatic environments as
potentially affected by the tailings in and around the | akes.

(a) Adverse Effects in the Terrestrial Environnent

Al though wel | established and healthy plant communities exist in areas surrounding tailing deposits, nost
of the tailings remain barren. Pioneer vegetation is conspicuously absent except in |localized, isolated
pat ches where streanms flow through tailings, along wooded edges of deposits, and in depressions where

noi sture and organic matter accumulate. Plant survival and growh on tailings are inpaired by a

conbi nati on of chem cal and non-chenical stresses, including poor water retention, extrene tenperature



fluctuation, |ow organic content, and presence of toxic substances. Studies have shown that high | evels
of copper inhibit vascul ar devel opnent in sone plants (Strieleman 1979). Six species of plants
classified as State threatened or of special concern have been recorded in the vicinity of tailings
deposits. Several are shoreline species or have habitat requirenents which increase the |ikelihood that
the species nmay be exposed to tailing deposits. Popul ations of these speci es have not been investigated
to determ ne whether adverse effects fromexposure to tailings are occurring or tailings deposits have
destroyed their habitat in the study area

Ani mal popul ations are likely to avoid tailing deposits for many of the same reasons that the tailings
have not been colonized by plants. In addition, tailings |ack food and cover required for establishment
of ecologically or recreationally inportant wildlife populations.

(b) Adverse Effects in Wtl ands

Deposition of tailings in surface waters is likely to have destroyed existing wetlands in a nunber of
areas, including Boston Pond and along the western shore of Torch Lake. Wtlands are generally absent
al ong Torch Lake shores where the nost significant deposition of tailings took place, except where
streams flow into the | ake.

Fai lure of wetlands to develop on tailing deposits in Torch Lake is a serious problem Large areas of
the Torch Lake shoreline where water is sufficiently shallow and suitable for growth of wetland plants
are devoid of wetland comunities. The reasons for failure of wetland vegetation to becone established
al ong shoreline areas of Torch Lake have not been investigated, but substrate and surface water toxicity
are likely to be involved. lonic copper is likely to be the toxic factor.

The loss of wetland habitat in Torch Lake is likely to inpact a nunber of migratory and residential
ani mal popul ations that use this type of habitat for resting, feeding, and breeding at other |ocations

(c) Adverse Effects in Aquatic Environments

Severe degradation of benthic comunities is the nost significant inmpact associated with tailing deposits
and contam nated sedi ments in Torch Lake and other surface waters at the Site. The benthic community is
an integral part of the base of a conplex food web in | akes. A severely inpacted benthic comunity woul d
inpact the entire food web. Data is available to indicate that nost of Torch Lake, the northern 6 mles
of the Portage Lake Shipping Canal and nearshore areas of Lake Superior between Redridge and the North
Entry suffer these adverse effects (Charters 1991, Leddy 1984, Malueg et al. 1984b). Field and

| aboratory studies indicate that toxicity due primarily to el evated copper concentrations in sedinents is
responsi bl e for observed environnental degradation

Very few | ocati ons where sedi nent was sanpled in Torch Lake have sedi nent copper concentrations that are
bel ow | aboratory estimates of the L 50] (400 to 630 ng/kg) for Hyalella exposed to copper in

contam nated sedi nent. These include three areas farthest renoved fromthe tailing deposits: in the
mouth of the Trap Rock River; near the nouth of the Trap Rock River; and in the south-central area of the
| ake near the entrance to drainage into Portage Lake. Extrenely high concentrati ons of arsenic and | ead
in subnerged tailings near Hubbell are likely to enhance copper toxicity, so this area represents the
greatest risk to aquatic life in Torch Lake. Al other areas of the | ake where tailings have been
deposited are likely to be too toxic for devel opment of pollution intolerant benthic organisns.

Al measurenents of copper concentrations in sanples fromtailings at Boston Pond exceed the L{ 50].
Therefore, nmmjor reduction of benthic populations is expected at that |ocation

Qher netals in tailings and contam nated sedinment are likely to contribute to aquatic inmpacts in the
study area. A series of benchmark sedi ment concentrati ons have been devel oped for eval uating bi ol ogi ca
effects of sediment contami nation by the National Qceanic and At nospheric Adm nistration fromdata
collected for the National Status and Trends Program One of these, the Effects Range-Low (ER-L) is the
lower ten percentile concentration of the range over which adverse effects have been observed at

contanmi nated sites. A conparison of ERLs to Torch Lake sedi nent concentrations indicates that nost
other netals are present at |levels that have the potential to contribute to adverse biological effects
in the Torch Lake ecosystem This is not the case in Lake Cogebic, 60 nmiles to the southwest.

The extrenmely limted benthic comunities in Torch Lake suggest the lake is belowits full potential for
supporting fish production. Plankton are assunmed to provide a food base for a portion of the fish
community in Torch and Portage Lakes. Data on plankton communities is too limted to estimate the
productive potential provided by this portion of the aquatic ecosystemin the study area

A major issue in evaluating adverse effects of contam nants on fish communities is reproduction of fish
popul ations in Torch and Portage Lakes. Adult fish are likely to mgrate extensively throughout the



waterway. Data on fish mgration and reproduction in the waterway are not available, so the relative
contributions of exogenous and endogenous production cannot be eval uated. Hatching duration in perch eggs
from Torch Lake are significantly |longer than the hatching duration in eggs froma control |ake

However, yellow perch are well represented in recent sanples from Torch and Portage Lakes.

Fi sh may be reproducing al ong the eastern and southern shores of Torch Lake and in its tributaries.

Areas where tailings deposits occur are unlikely to provide suitable habitat for breeding. Gven the
extensive area covered by tailings, it appears that Torch Lake now contains |ess suitable habitat for
fish spawning than existed before tailings were deposited in the |ake. Tumors and accunul ati on of toxic
chemcals are two adverse effects in fish populations attributed in the past to contamnation in the

| akes. Liver tunors in fish, once an obvious problemin the study area, were not observed in the nost
recent sanples from Torch and Portage Lakes. Qher types of tunors were not included in the

exam nations. Mercury, PCBs and 4-4'-DDE have been observed at trace levels in northern pike, smallnouth
bass and wall eye in recent sanples from Torch Lake. These chenicals are likely to be associated with
sources other than contam nated tailings.

Copper concentrations in surface water in Torch Lake generally exceed Federal acute and chronic anbi ent
water quality criteria for protection of aquatic life. Alum num cadmum iron, |ead and nercury al so
exceed criteria for protection of aquatic life at one or nore sanpling |ocations. However, fish

bi oassays using the fathead m nnow do not indicate that surface water in Torch Lake is toxic to fish
This lack of toxicity in bioassays may be due to conpl exati on of metals by dissol ved hunic substances

Study results indicate that the short-termreproductive biology of bald eagles and gulls nesting within
the Site ecosystem appears nornmal. The effect of copper on long termproductivity is unclear. Long-term
productivity data on the Portage Lake eagl e nest indicated a poor reproductive history. However, poor
productivity in eagles nesting near the Great Lakes has been associated wi th organochl orine and PCB
contam nation, making interpretation of the effects of other contam nants such as copper nore difficult.
Based on the anal ytical chemistry results for copper, there does not appear to be an adverse reproductive
effect on gulls or eagles that can be associated with exposure to Torch Lake copper concentrations.

U. S. EPA has determ ned that actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplementing the remedy selected in this ROD, may present an inmmnent and substanti al
endangernent to public health, welfare, or the environnent.

VI1. DESCR PTI ON OF REMEDI AL ALTERNATI VES

Based on the results of the Ris and risk assessnents for O | and Ill, a Feasibility Study was conducted
toidentify and evaluate a variety of alternatives for protecting human health and the environnment from
the contam nation associated with tailings and slag pil es/beach at the Site. After identifying and
screeni ng potential renedial technologies for the Site, two alternatives for the tailing piles and four
alternatives for the slag piles/beach were selected for further evaluation. The selection of these six
alternatives fromvarious remedi al technol ogi es was based on the screening process considering the
renedi ati on goal, state-of art technol ogy, technical inpracticability, cost, volune of tailings to be
addressed, contami nant levels, and the nerit of the technology. Each of the alternatives is eval uated
using a set of nine criteria that reflect the goals of the Superfund programand are used by U S. EPAto
conpare the nerits of each alternative. These criteria are explained in Section VI

Four locations in QU IIl are not being considered for further evaluation of alternatives at this time
These | ocations are Location 2, Calumet Poor Rock; Location 4, the North Entry to Lake Superior; and
Locations 11 and 12 al ong the Lake Superior shoreline of the Keweenaw Peninsula. Location 2 is a site of
di sturbed but unprocessed rock piles which present no risk, and do not contain the properties of tailings
or slag materials. Locations 4, 11, and 12 are along the Lake Superior shore where poundi ng waves and
water currents will likely retard or destroy any renmedial action. As aresult, US EPAcurrently
believes it to be technically inpracticable to i nplenent the chosen renedy at these |ocations. However

a portion of the tailings at locations 4 and 12 may be sufficiently unaffected by the lake to effectively
inmpl enent the soil cover and vegetation renedy. This possibility will be explored during Renedi al

Desi gn. The poor rock and slag materials |ocated upstreamof Trap Rock river are al so excl uded because
these material s are unprocessed rocks

Descriptions of the six alternatives considered by U S. EPA are provided bel ow, including costs,
estimated in terns of capital cost and annual operation and mai ntenance cost. Together these two dollar
amounts are converted to net present worth. U S. EPA s evaluation of each renmedial alternative using the
eval uation criteria is sumarized in Section VI

The alternatives considered for tailing piles in QUs | and Il are:



e Aternative T1: No Action.
e« Aternative T2: Soil cover with Vegetation.
The alternatives considered for slag piles/beach in QUs | and Il are:
e Aternative S1. No Action.
e Aternative S2: Fencing.
e« Aternative S3: Soil cover with vegetation for slag pil e/ beach | ocated in Hubbell.
e Aternative S4: Excavation and Of-site D sposal.
A Description of each of these alternatives foll ows:
Alternative T1: No Action

U S. EPA requires consideration of a no-action alternative to serve as a basis agai nst which other

remedi al alternatives can be conpared. The no action alternative involves no treatnent or containment of
the contam nants present in the tailings. Therefore, the potential risk to hunan health at a few of the
tailing piles in QU Il through the inhalation and ingestion pathways will remain the same. The
environnental inpact fromthe tailings will also remain the sane.

Alternative T2: Soil Cover with Vegetation

Alternative T2 consists of installing a soil cover over the exposed tailings, and then vegetating the
cover by seeding with appropriate native plant species. A nmaintenance program incl udi ng mul chi ng,
fertilizing, and irrigating woul d be also i nplenented. Deed restrictions would be sought to control the
use of tailing piles so that tailings will not be left, long term in a state that wll expose humans and
animal s to contaminants. Before the soil cover is installed, debris such as wood, enpty druns, and other
garbage in the tailing piles would be renoved for off-site disposal in order to effectively inplement the
soil cover with vegetation.

The total area of tailing piles to be addressed under this alternati ve woul d be approxi mately 671 acres;

442 acres for QU | tailings and 229 acres for QU II11 tailings.
The costs for Alternative T2 for O | and 111 woul d be:

aJ QJlll Tot al
Capital Cost: $3, 297, 500 $2, 890, 000 $6, 187, 500
Qper ation and Mai nt enance: $ 50,000 $ 58,000 $ 108, 000
Present Net Wrth: $3, 146, 000 $2, 868, 000 $6, 014, 000

The inplenmentation tine for this alternative would be 5 years. Operation and Mi ntenance includes 10
years of a maintenance program of planted vegetation such as mulching, fertilizing and irrigating.

(The total present net worth is lower than the capital cost because the placenent of soil cover is
estimated to take 5 years. The interest accrued over five years woul d cover the increased cost).

Alternative S1: No Action

The no action alternative, Sl1, for slag piles/beach involves no treatnent or containment of the slag

pi | es/ beach. Therefore, the potential for these contaminants at a few of the slag piles in QU IIIl to be
ingested or to be released to air and inhaled by humans will continue to exist. The environnental inpact
fromthe slag pile should renain the sane.

Alternative S2: Fencing

This alternative consists of a 4-foot high fence around the slag pil es/beach |located in QUs | and II1,
three strands of barbed wire, and warning signs to restrict access.

The perineter of slag naterial to be fenced woul d be approxinmately 7,000 |inear feet, 4,000 |inear feet
for QU slag and 3,000 linear feet for QU Il slag.



The costs for Alternative S2 are:

| QU il Tot a
Capital Cost: $ 30, 000 $ 22,000 $ 52,000
Qper ation and Mai nt enance: $ 300 $ 300 $ 600
Present Net Wrth: $ 34, 000 $ 26, 100 $ 60, 100

The inplenmentation tine for this alternative would be 1 nonth
Alternative S3: Soil Cover with Vegetation (Slag pile/beach in Hubbell)

Alternative S3 consists of installing a soil cover over the exposed slag pile/beach in Hubbell (QUI),
and then vegetating the cover by seeding with appropriate native plant species. The maintenance program
including mul ching, fertilizing, and irrigating would be also inplemented. Deed restrictions would be
sought to prevent the use of slag pile/beach that will expose humans and animals to contam nants.

This alternative only applies to the slag piles/beach at Hubbell (QU 1), and does not apply to the slag
pile at the Quincy Srmelter (Location 6, QU III) for the follow ng reasons:

e The slag pile at Hubbell (QU 1) is located in the mddle of a residential area and therefore
poses a greater risk of exposure to the residents living near the slag pil e/ beach at Hubbell than
the Quincy slag pile which is |located in an industrial area.

e The Hubbell slag pile (QUI) is amenable to the installation of soil cover and vegetation

e The Quincy slag pile (QU IIl) is very steep and requires regrading before an effective soil cover
can be install ed.

The capital cost for inplenenting this alternative is $105, 000 and operati on and nai ntenance cost is
anticipated to be $1,000. Present net worth is $112,400. The inplenentation time for this alternative
woul d be 3 nonths.

Alternative S4: Excavation for off-site D sposa

This alternative consists of excavation of the slag piles/beach in Qb and Il and |11, transportation of
the excavated nmaterial, and disposal of the material in an off-site landfill.

Inpl emrenting this alternative should allow for unrestricted future devel opnent of the property on which
the slag pil es/beach are presently situated if it is determned that no institutional controls are
required after slag renoval

The vol une of slag materials to be addressed under this alternative would be approxi mately 236, 000 cubic
yards, 94,000 cubic yards for QU1 slag and 141,000 cubic yards for QU Il slag

The costs for Alternative S4 for QUus | and |11 woul d be

U | QJ il Tot a
Capital Cost: $4, 463, 000 $6, 685, 000 $11, 148, 000
Qper ation and Mai nt enance: $ 0 $ 0 $ 0
Present Net Wrth: $4, 463, 000 $6, 685, 000 $11, 148, 000

The inplementation tine for this alternative would be 1 year

Vi1, SUWARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

A detail ed analysis was perforned on the six alternatives using the nine evaluation criteria in order to
select control remedies for tailings and slag piles/beach. The following is a sunmary of the conparison
of each alternative's strength and weakness with respect to the nine evaluation criteria. These nine
criteria are:



1) Overall Protection of Hunman Heal th and the Environnent

2) Conpliance with Applicable or Rel evant and Appropriate Requirements (ARAR s)
3) Long-Term Effectiveness and Pernanence

4) Reduction of Toxicity, Mbility, or Volune through Treat ment

5) Short-Term Ef fectiveness

6) Inplementability

7) Cost

8) State Acceptance

9) Community Acceptance

1. Overall Protection of Human Health and the Environnent

Alternative Tl represents the no action alternative for the tailings. This alternative does not satisfy
the requirenent for overall protection of human health and the environnent. Non-cancer risks at QU |11
Locations 1, 3 through 6, 8, and 12 were higher than acceptable |evels due principally to copper and, at
Location 5, arsenic. Alternative T1 will not nitigate these risks. Further, Aternative T1 will not
address environnmental harm

Severe degradation of benthic communities and absence of wetlands in shallow areas are the nost
significant inpacts associated with tailing deposits and contam nated sedi ments in Torch Lake and ot her
surface waters in the area. Data is available to indicate that nmost of Torch Lake and the northern 6

m |l es of the Portage Lake Shipping Canal suffer these adverse affects. Reduction of productivity in fish
popul ations is a possible secondary result of these inpacts. Under a no-action alternative, degradation
of the | ake environment could continue. This may preclude the re-establishnment of a nore typical |ake
environnent found in northern Mchigan |lakes. Alternative T2 is protective of human health and the
environnent in those few areas where the risk to human health is unacceptable. Soil cover over exposed
tailings will reduce or elimnate the potential risks due to the inhalation and ingestion pat hways.
Vegetation will control erosion of the soil cover. Alternative T2 will also minimze surface water
run-of f fromthe tailings and will reduce potential transport of contam nants into the |ake. Thus,
installing soil cover and vegetation would benefit the aquatic environment by substantially reducing the
potential for contam nant transport via surface water erosion of and air borne fromtailings into the

| ake. The establishment of healthy vegetation will facilitate potential devel opnent of aninal habitat by
providing forage and cover for terrestrial animals.

Alternative Sl represents the no action alternative for the slag piles/beach. This alternative is not
protective of human health for QU I slag. Contam nants would continue to be transported off-site by w nd
di spersion. The QU | slag piles/beach do not pronote vegetation and could be detrinental to

establ i shment of habitat in the future. The risk scenario for QU IIIl slag is different as it is |located
in an industrial area. Under the National H storic Park scenario in which a national historic park will
be devel oped, which includes Quincy Snelter (QU IIIl, Location 6), in the future, risks to human health
for potential visitors and workers are in the acceptable range. In addition, because the slag at this

location is in a massive, vitrified form it is not thought to be a contam nant source to the |ake.

Alternative S2 includes fencing the slag piles/beach. Al though fencing does not treat or contain
contam nants, it reduces the risk of exposure to contaminants by limting the opportunity for ingestion.
Currently, unrestricted access pernits certain areas of the slag piles/beach to be used for unauthorized
dunpi ng or other activities. Fencing will deter such activities and reduce associ ated exposure
scenarios. In this way, Alternative S2 could be sufficiently protective of hunman health. However,
contami nants woul d continue to be carried off-site by wind dispersion and the slag will not pronote
veget ati on.

Alternative S3 will achieve the established renedial objectives because exposure to contam nants will be
elimnated since the principle source of threat woul d be cont ai ned.

Alternative S4 will achieve the established remedial objectives and will protect human heal th because
contanminants will be renoved fromthe site. Ri sk associated with exposure to contam nants fromthe slag
will be elimnated because the source of the threat will be renmoved fromthe site.

2. Conpliance with ARARs

A detail ed evaluation of ARARs pertaining to each tailing and slag pile/beach alternative is presented in
the FS.

Alternative T2 conplies with pertinent ARARs specific to this alternative. The M chi gan Environnental
Response Act 307 is an applicable requirement for this site. U S. EPA has determned that this
alternative conplies with an Act 307 Type "C' cleanup. Under the MDNR s readi ng of Act 307, this RODis



to be considered an Act 307 interimrenedy, as allowed by R 299.5509. U S. EPA considers this renedy to
be a final renedy for Operable Units | and II1I.

The dean Air Act (CAA), 40 CFR Parts 50, 51 and Mchigan Air Pollution Act 348 are rel evant and
appropriate because air-borne tailings dust generated during construction of the site cover could migrate
through the air pathway which could affect human residents as well as environnental recipients of the
contami nants includi ng ani mal s (includi ng endangered species) and the | akes. During inplenmentation, air
sanpling will be perforned to nonitor potential release of contam nants into the air. |In addition, dust
control neasures will be enployed to assure conpliance with these ARARs.

The Protection of Wtlands Act and M chigan Act 203 (1974) are rel evant and appropriate because of
wetlands in QUs | and 111 which may be affected by Alternative T2. To conply with this ARAR, care wll
be taken to ensure that wetland areas are clearly delineated and protected fromsoil cover installation
at all locations within QU1 and QU I11.

Alternative T2 will conply with the requirenents of Mchigan Act 347 (1972), Soil Erosion and
Sedi nent ati on Control Act.

Alternative S2 conplies with the Federal ARARs. The State of M chigan has indicated that it believes
that Alternative S2 does not nmeet M chigan Act 245, Act 348, or Act 307 Type C cleanup criteria triggered
by this alternative. Fencing cannot prevent nigration of contaminants via wi nd di spersion, groundwater
novenent, and/or surface water runoff. |If this alternative were selected for slag materials, then a

wai ver of ARARs woul d potentially be needed.

Alternative S3 conmplies with all listed ARARs for Alternative T2. Alternative S4 conplies with all
applicable ARARs listed for Alternative T2 except that the Quincy Snelter historic area could be
i mpai r ed.

3. Long-Term Ef fecti veness and Per nanence

The eval uation of alternatives under this criterion address the risk remaining at the Torch Lake site at
the conclusion of remedial activities and the ability of alternatives to maintain reliable protection of
human heal th and the environnent over tine.

Alternative Tl provides no long-termprotection and would allow the current conditions to renmain at the
Torch Lake site. Alternative T2 on the other hand, is effective because the contam nants woul d be
contained, nminimzing tailing erosion into the | ake and enhanci ng the devel opment of terrestrial habitat.
Residual risk is minimal as long as the integrity of the soil cover is maintained.

Alternatives S1 provides no long-termeffectiveness and would result in the elevated risk |evels that
currently exist where the slag piles/beach are located. Al ternative S2 provi des sone degree of

ef fectiveness because fencing will reduce the risk of exposure to contam nants by ingestion. Alternative
S3 will provide long-termeffectiveness because it would reduce the risks of environnmental harm and woul d
reduce inhal ation and ingestion of naterial froma few of the contaminated piles. Aternative S4 will
provide |ong-term effectiveness because the source of contamination will be permanently renoved fromthe
site.

4. Reduction of Toxicity, Mbility and Vol ume through treatnent

This criterion addresses the statutory preference for selecting renmedial actions which use treatnent
technol ogi es that permanently and significantly reduce toxicity, nobility or volune of contam nants.
Because of the large area covered by the contami nants and the volune of material to be treated, potential
remedi al actions involving treatment were determned to be inpractical for the Torch Lake site.
Consequent |y, none of the proposed alternatives involve treatnent of contam nants.

Alternative Tl does not reduce toxicity, mobility or volune of contam nants on-site. Alternative T2 also
does not reduce toxicity or volume of the contam nants through treatment. However, this alternative
reduces the rel ease of the contam nants through the air, groundwater and | akes.

Alternatives S1, S2, S3, and S4 do not reduce toxicity, nmobility or volunme of contam nants through
treatnment. However, Alternative S4 elimnates the toxicity, nobility, or volune of contaminants with
respect to the site via off-site shipnent of slag to a landfill. Alternative S3 reduces the nobility of
contam nants by reducing the potential for redistribution via wind, surface water runoff (erosion), or by
water infiltration.



5. Short-Term Effectiveness

This criterion addresses the effects of the alternatives on human health and the environment during the
construction and inpl ementati on phases. The short-termeffectiveness period extends until the renedial
response objectives are net.

This criterion is not applicable to Alternative Tl because no action will be taken. Aternative T2 will
potentially generate short-term particul ate em ssions and noi se. Dust control neasures and devel oprent
of health and safety plans are proposed as part of this alternative to mnimze these hazards. Incidental
noi se pollution will be mnimzed by proper scheduling of work hours.

Al ternative Sl poses no short-termhazards. Alternative S2 would need to include health and safety
neasures to protect workers installing the fence fromexposure to contam nants. Alternatives S3 and $4
woul d need to include a health and safety plan, as well as dust control measures to control fugitive
em ssions. For Alternative S3, the soil cover can be placed within 1 year.

6. Inplenmentability

This criterion addresses the technical and adm nistrative feasibility of inplenenting an alternative, and
the availability of various services and naterials required for its inplenentation.

Alternative Tl involves no action and thus, no inplementation. Alternative T2 can be readily inplenented,
except in those areas wherein U S. EPA believes inplenentation to be technically inpracticable, because
installing a vegetated soil cover is an established technol ogy and conpetitive bids can be obtained from
many conmerci al vendors.

Alternative Sl requires no inplenmentation because it represents the no action alternative. Alternatives
S2 and S3 can both be inplenmented. Alternatives S3 and S4 are nore difficult to inplenment than
Alternative S2 because they require nore detailed planning. Alternative S3 nay be nore efficiently

impl enented and cost-effective if Alternative T2 is also inplenmented. Because |arge quantities of slag
have to be transported off-site for Alternative S4, landfill cells will have to be prepared in advance
to receive the material .

7. Cost

For Alternative T2, a nodified approach was adopted for present worth analysis. This alternative will
require 5 years for inplenentation. Since contractors performing the renediation will require paynment as
services are rendered, the total capital expenditure was assuned to be received in five equal
installnents. The costs incurred in the second, third, fourth, and fifth years are adjusted to the base
year by applying the appropriate present worth factor. Because the capital expenditure is distributed
over 5 years, this approach for calculating present worth will result in a slightly | ower present worth
cost than woul d be obtained by assunming that all of the capital cost will be incurred at the end of 5
years. The O&M costs for Aternative T2 is expected to be incurred for only 10 years after which a full
vegetative cover is anticipated to be established.

Alternative $4 is the nost expensive and Alternative Sl is the | east expensive.

See Section VII for detailed cost infornation of each alternative.

8. State Acceptance

The M chigan Departrment of Natural Resources (MDNR) concurs with the sel ected renedy.

9. Comunity Acceptance

The specific comments received and U S. EPA's response are outlined in the attached Responsi veness
Sunmmary.

I X  THE SELECTED REMEDY

As provided in CERCLA and the NCP, and based upon the evaluation of the RI/FS and the nine criteria, the
U S EPA in consultation with the MDNR has selected Alternative T2 for tailing piles in QJI and III,
Alternative S3 for the Hubbell slag pile/beach and certain slag piles in QU I, and Alternative S1 for
Quincy Snelter slag pile in QU IIl as the renedial action at the Torch Lake Site, Operable Units | and
1.



These alternatives were selected for tailings and slag piles/beach located in QU | and |1l of the Site
based on the cancer risk to current and future residents frominhaling and ingesting certain tailings and
sl ag pil es/beach, the non-cancer risk fromtailings and slag materials at certain tailing/slag piles in

QU 111, the adverse inpact of the tailings on Torch Lake and ot her water bodies, the adverse inpact of
the tailing piles on the natural habitat surrounding Torch Lake, including the | oss of wetlands, and the
| ocation of these contamnants in a G eat Lake "Area of Concern". |In addition, the selected alternatives

provi de the best bal ance of the nine evaluation criteria.
The nmaj or conponents of selected renedy include the foll ow ng:
e Deed restrictions woul d be sought to control the use of tailing piles and slag piles/beach so
that tailings and/or slag will not be left in a condition which will expose humans and animals to

contami nants or increase the potential for run-off of contam nants into the |ake;

e Renoval of debris such as wood, enpty druns, and other garbage in the tailing piles for off-site
di sposal in order to effectively inplenent the soil cover with vegetation;

e Soil cover with vegetation over QU | tailings in Lake Linden (124 acres), Hubbell/Tamarack Cty
(121 acres), and Mason (197 acres). QU I tailings was estimated as 442 acres;

e Soil cover with vegetation over QU IIl tailings in Calunet Lake (location 2, 2 acres), Boston
Pond (location 3, 65 acres), Mchigan Snelter (location 5, 23 acres), Dollar Bay slag pile
(location 8, 28 acres), and G osse-Point (location 9 and 10, 157 acres). QU 11l tailings were

estimated as 229 acres;

e Soil cover with vegetation over QU | slag pile/beach in Hubbell. QU I slag pilel/beach was
estimated as 9 acres;

e The Isle-Royale tailings in QU IIl will be excluded fromthe area to be covered with soil and
vegetation under this ROD as foll ows:

- The portion of Isle-Royale tailings which is being devel oped as a sewage treatnment plant
will be excluded fromthe area to be covered with soil and vegetati on under this ROD. The
part of this area to be covered by conventional sewage treatnent tanks is approximately 12
acres. The renmining part, approxinately 48 acres, will be covered with soil and
vegetation by the Portage Lake Water and Sewage Authority as part of the sewage treatnment
facility devel opnent plan. |If this area is not covered and vegetated within 5 years after
the date that the final Remedial Design is submtted, then this area shall be subject to
the requirenents of this ROD. The conpleted sewage treatnment facility will achieve the
remedi al objectives by reducing the rel ease of contam nants into the air;

- The portion of the Isle-Royale tailings which is designated to be devel oped as a
residential area will be excluded fromthe area to be covered with soil and vegetation
under this ROD. This area covers approxi mately 90 acres. However, if this area is not
devel oped as a residential area within 5 years after the date that the final Renedial
Design is submitted, then this area shall be subject to the requirenments of this ROD,

- The portion of the Isle-Royale tailings which is currently being used as source nateri al
to nake cement bl ocks and as a finished block storage area for the Superior Bl ock Conpany
will be excluded fromthe area to be covered with soil and vegetati on under this ROD.

This area is estimated to be 60 acres. It is deternmined that the use of tailings as a
storage area for cement bl ocks woul d somewhat achi eve the renedi al objectives by

reduci ng the rel ease of contaminants into the air. However, if any portion of the area is
no longer to be used as a storage area, soil cover with vegetati on nust be inpl enmented
pursuant to this ROD. The owner and/or operator of Superior Block Co. nust use dust
control measures such as water spray during the operation of mining and other activities
in order to reduce the release of dust into the air;

e The area designated by Houghton County Road Conmmi ssion as source naterial to spread on the road
during winter to provide traction for notor vehicles will be excluded fromthe area to be covered
with soil and vegetation. This area is located in Gosse-Point and is estimated to be 46 acres.
The tailing pile presents no unacceptable risk to human health. Wile this area is being
utilized, the follow ng procedures nmust be observed:

- The area should be covered with enough soil to prevent the release of tailings to the air
and | ake;



- Excavation should stop at seven (7) feet above the water table (defined as the average of
seasonal highs and | ows over a two year period). This portion nust subsequently be
covered with soil or soil and vegetation;

- Once the entire area is excavated to seven (7) feet above the water table, it nmust be
covered with soil and vegetation pursuant to this ROD;

e« No action for the QU IIIl slag pile located in the Quincy Snelter area (location 6, approximately
25 acres), based on the assunption that this area will be devel oped as part of a National
H storic Park. If this area is not developed as a National Park in the future, deed restrictions

wi Il be sought to prevent the devel opnent of residences in the slag pile area;

e The North Entry (location 4), Redridge (location 11) and Freda (location 12) tailings are
excluded fromthe area to be covered under this RCD. Locations 4, 11, and 12 are al ong the Lake
Superior shore where poundi ng waves and water currents will likely retard or destroy any renedi al
actions. As aresult, US EPAcurrently believes it to be technically inpracticable to
i npl erent the chosen renedy at these |ocations. However, the North Entry (location 4) and Freda
(location 12) tailings, approximately 46 acres, shall be studied during Renedial Design. If US
EPA determnes that any portion of these two areas is sufficiently unaffected by Lake Superior
wave activity such that it can be effectively covered with soil and vegetated, then the
unaf fected area or areas shall be subject to the requirenents of this RCD.

Estimated costs for inplementing the selected renedi es, based on an assunption of 442 acres of QU |
tailings, 9 acres of QU1 slag, and 290 acres of QU IIIl tailings, are as foll ows:

Capi tal Costs:

Operable Unit |I: $3, 402, 000
Qperable Unit I11: $2, 890, 000

Annual Mai ntenance Costs:

Qperable Unit I: $ 51,000
Qperable Unit I11: $ 58,000

Present Net Wrth:

Qperable Unit I: $3, 258, 000
Qperable Unit I11: $2, 868, 000

Total Present Net Worth:
Qperable Units | and I11: $6, 126, 000

X, STATUTCRY DETERM NATI ONS

The sel ected remedy nust satisfy the requirements of Section 121 of CERCLA to:

A.  protect human health and environment;

B. conply with ARARs;

C Be cost-effective;

D. Wilize permanent solutions and alternate treatnent or resource recovery technol ogies to the maxi num
extent practicable; and,

E. Satisfy the preference for treatnent as a principle elenent of the remedy or docunent in the ROD why
the preference for treatnment was not satisfied.

The inplementation of the selected remedy at the Site satisfies the requirements of CERCLA as detailed
bel ow

A. Protection of Human Heal th and the Environnent

This selected remedy will provide adequate protection of human health and the environnent through soil
cover with vegetation.

Ri sk posed by contaminants in the tailings and slag piles/beach in QU | and in the fewtailing/slag piles
in QU 11l through direct contact and air inhalation will be reduced and controlled by soil cover and



vegetation over tailings and slag pile/beach. The North Entry (location 4) and Freda (location 12)
tailings do present a non-cancer health risk based on current (location 12) and future (location 4)
residential scenarios, however these areas are excluded fromthe area to be covered under this ROD.
Locations 4 and 12 are situated al ong the Lake Superior shore where poundi ng waves and water currents
will likely retard or destroy any remedial actions. As aresult, US. EPA currently believes it to be
technically inpracticable to inplenment the chosen renedy at these |ocations. However, portions of
locations 4 and 12 may be sufficiently unaffected by wave activity such that soil coverage and vegetation
may be possible. Therefore, during Remedial Design, location 4 and location 12 will be studied so as to
det erm ne whether the residential scenario, and therefore renedial action under this ROD, is appropriate
for any portion of either area. Qoviously, areas which are subject to violent wave action could not be
justifiably described as residential.

No unacceptabl e short-termrisks will be caused by inplenentation of the renedy. Standard safety
prograns, such as nonitoring, and use of protective equipment, should mtigate any short-termri sks.
Short-termrisks include exposure of site workers and the comunity to dust particles, and to noise
nui sance during inplenentation of the soil cover with vegetation. Anbient air nonitoring would be
conducted and appropriate safety neasures would be taken if contam nants were emtted.

B. Conpliance with ARARS

The sel ected Renedial Action for Operable Units | and Il of the Site will conply with all Federal and
nore stringent State applicable or relevant and appropriate requirenents.

U S. EPA has determined that alternatives T2 and S3 conply with a M chigan Environnmental Response Act 307
Type "C' cleanup. Under the MDNR s reading of Act 307, this RODis to be considered an Act 307 interim
remedy, as allowed by R 299.5509. U S. EPA considers this renedy to be a final renedy for Operable Units
I and I'I1l.

During inplementation of Alternatives T2 and S3, air sanpling will be perforned to nonitor potenti al

rel ease of contaminants into the air and dust control mneasures will be enployed to neet conpliance with
CAA and M chigan Air Pollution Act 348.

Alternatives T2 and S3 shall be designed and inplenented not to destroy, lose or injure the wetl ands
located at the Site in order to conply with Protecti on of Wtlands and M chi gan Act 203.

The State has indicated that it believes the Mchigan Solid Waste Act 641 (1979) to be an ARAR for this
ROD. U. S. EPA does not concur with this assessnment. First, US. EPA has determined that Act 641 is not
appl i cable. Secondly, even if Act 641 nay be relevant in that tailings and slag from copper mning nay be
considered a solid waste froman industrial process, US. EPA has deternmined that Act 641 is not
appropriate in that an Act 641 cap is not well suited to this site due to the size and situation of the
areas addressed by this ROD.
The following ARARs are associated with the selected renedy for this site:
Chemi cal Specific

e COean Air Act (CAA) 40 CFR 50.1-6,8,9,11 and 12.

e Mchigan Environnental Response act 307 (1982), MCL 299.601 R 299.5101

e« Mchigan Air Pollution Control Act 348 (1965) Part 2,3,9 and 10
Action Specific

e Cean Air Act (CAA), 40 CFR Parts 50, 51

« Federal Protection of Wetlands Act, 40 CFR 6, APP. A

e Mchigan Act 203 (1974), Wetland Protection Act

e Mchigan Shorel and Protection and Managenment Act 245 (1970)

e Mchigan Act 347 (1972), Soil Erosion and Sedinentation Control Act, MCL 282.101 R 323.1701

e Mchigan Act 348 (1965), Parts 2, 3, 9, and 10, Air Pollution Act



Locati on Specific
e Archaeol ogical and H storic Preservation Act, 40 CFR 6.301(c)/16 USC 469
e National Hstoric Preservation act, 40 CFR 6.301(b)/16 USC 470
e Historic Sites, Buildings and Antiquities Act, 40 CFR 6.301(a)/16 USC 461- 467
e Fish and WIldlife Coordination Act, 40 CFR 6.302(g)/16 USC 1531- 1566
* Endangered Species Act, 50 CFR Parts 17 and 402/ 16 USC 1531-1543
e Protection of Wtlands, 40 CFR 6 (App. A)
¢ Mchigan Endangered Species Act 203 (1974), MCL 299. 221 R299.1021
e Mchigan Wtland Protection Act 203 (1979), MCL 281.701 R281.921
e Mchigan Shorel and Protection and Management act 245 (1970), MCL 281. 641
e Mchigan Soil Erosion and Sedi mentation Control act 347 (1972), ML 282.101 R323.1701
The follow ng regulations are identified as to be considered (TBC) for this ROD
e Cccupational Safety and Health Act, 29 CFR 120
e Mchigan Act 154, Rule 3301 (1974), Mchigan Cccupational Safety and Heal th Act.
e MCLA 257.722, M chigan Vehicle Code
C. Cost-Effectiveness

Cost-ef fecti veness conpares the effectiveness of an alternative in proportion to its cost of providing
its environmental benefits.

The selected remedy is cost-effective because it provides a high degree of overall effectiveness
proportional to its costs. The estimated cost of the selected remedy is conparable with the other
alternatives and assures a high degree of certainty that the renedy will be effective in the Iong-term
due to the significant reduction of the risks due to the direct contact and air inhalation and of the
rel ease of contaminants into the environment.

D. Wilization of Pernmanent Solutions and Al ternative Treatnent Technol ogi es or Resource
Recovery Technol ogi es to the Maxi num Extent Practicable

The sel ected remedy does not involve treatnent technol ogi es because any formof treatnment for the
tailings and slag piles/beach is not practicable or cost effective at this tine. However, U S EPA
believes and the State of Mchigan concurs that the selected renedy represents the naxi numextent to

whi ch permanent solutions can be utilized in a cost-effective manner for the remedial action at the Site.
Soil cover with vegetation over tailings and slag pile/beach |ocated at the Site will significantly
reduce the risks posed through direct contact and air inhalation. The selected renedy would al so reduce
the rel ease of tailings into the | akes through erosion, water infiltration, and air deposition. U S. EPA
has determ ned that the selected renedy provides the best balance of tradeoffs in terns of long-term

ef fectiveness and pernmanence, reduction of toxicity, nobility or volune through treatnent, short-term
effectiveness, inplenentability, cost and State and comunity acceptance.

E. Preference for Treatnment as a Principal El enent

The risks to hunman health and the environnent associated with Cperable Units | and Il of the Site are
presented by the contam nated tailings and sl ag pil e/ beach.

Al t hough treatment was not found to be practical, the selected remedy addresses these risks by installing
soil cover with vegetation over contam nated tailings and slag pile/beach. The groundwater, surface
wat er, sedinents, and associated biota at the Site will be addressed in an Qperable Unit 11 RCD.



Xl . DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

After a careful review of the comments received fromthe public during the public coment period and
public neeting, US. EPA has determined that the follow ng areas shoul d be excluded fromthe area to be
covered with soil and vegetati on under this ROD:

e The Isle-Royal tailings in QU IIl will be excluded as foll ows:

- The portion of Isle-Royale tailings in QU 111l which is being devel oped as a sewage
treatnment plant. The part of this area to be covered by conventional sewage treatnent
tanks is approximately 12 acres. The renmining part, approximately 48 acres, will be
covered with soil and vegetation by the Portage Lake Water and Sewage Authority as part of
the sewage treatnment facility devel opnent plan. However, if this area is not covered and
vegetated within 5 years after the date that the final Renedial Design is subnitted, then
this area shall be subject to the requirenents of this ROD;

- The portion of the Isle-Royale tailings which is designated as an area to be devel oped as
a residential area. This area covers approximately 90 acres. However, if this area is
not developed as a residential area within 5 years after the date that the final Renedi al
Design is submtted, then this area shall be subject to the requirenents of this ROD,

- The portion of Isle-Royale tailings in QU111 which is currently being used as source
material to make cenent bl ocks and as a finished bl ock storage area for the Superior Block
Conpany. This area covers approxinately 60 acres. However, if any portion of the area is
no longer to be used as a storage and source area, soil cover with vegetation must be
i npl erented pursuant to this ROD. The owner and/or operator of Superior Block Co. nust
use dust control neasures such as water spray during the operation of mning and ot her
activities in order to reduce the rel ease of dust into the air; and

e The portion of the Gosse-Point tailings which is currently being used by the Houghton County
Road Conmi ssion as source nmaterial to spread on the road during winter to provide traction for
not or vehi cl es.

This area covers approximately 46 acres. Wile this area is being utilized, the follow ng procedures
nust be observed:

e The area should be covered with enough soil to prevent the release of tailings to the air and
| ake;

e Excavation should stop at seven (7) feet above the water table (defined as the average of
seasonal highs and | ows over a two year period). This portion nust subsequently be covered with
soil or soil and vegetation;

e« Once the entire area is excavated to seven (7) feet above the water table, it nust be covered
with soil and vegetation pursuant to this ROD.

U. S. EPA has determi ned that the conpleted sewage treatnent facility woul d achi eve the renedial

obj ectives by covering the tailings. The use of tailings as a cenment bl ock storage area would al so
sonewhat achi eve the renedi al objectives by reducing the rel ease of contam nants into the air. Therefore;
U S. EPA has deternmined to exclude the Isle-Royale tailings (as described above) fromthe area to be
covered with soil and vegetation under this ROD. However, if the area is no |onger used as a cemnent

bl ock storage area, soil cover with vegetation nust be conducted under this ROD. The owner and/or
operator of Superior Block Co. nmust use dust control neasures such as water spray, during the operation
of mning and other activities in order to reduce the release of dust into the air.

The Gty of Houghton has indicated that the City has a plan to devel op approxi nately 90 acres of
Isle-Royale tailings into a residential area. This plan includes covering tailings with 2 feet of soils.
It is expected to inplenment this plan within 5 years. Since this plan is sinmlar to the remedy under
this ROD, U S. EPA has determned to exclude this 90 acre tract fromthe area to be covered with soil and
vegetation in order to allow the local township to inplenment their plan. However, if this plan is not
inplenented within 5 years after the date that the Renedial Design is submtted, then the soil cover with
vegetati on under this ROD nust be inplenented.

It is also deternmined that the use of tailings fromthe Gosse-Point tailing pile as road-friction
material over such a large area, given the limted tinme period of exposure involved, would not cause
significant adverse inpact to hunmans and/or the environment. Tailings spread on a road during the wet



conditions of winter are unlikely to becone airborne. Tailings would likely accunulate on the sides

al ong the roads and becone mxed with existing soil. In the Baseline R sk Assessment for QU II1l, the
estimated cancer risks in the Isle-Royale area, |ike the Gosse-Point area, were approximately 1 X 10[
-5]. This risk level is considered acceptable to humans. At Isle-Royale, tailings are excavated
vehicular traffic frequently resuspends the tailings, and the bare piles are subject to wind erosion
This activity results in acceptable risk at Isle-Royale. The mass of tailings expected to be taken from
G osse-Point and used in road spreading activities would be many orders of magnitude |ess than that from
the Isle-Royale area. The risk to the environnent fromthe tailings spread on the road would not be

signi fi cant because the vol une per area of tailings on the road would be small, and nost of the tailings
woul d settle near the road. Therefore, it is not expected that a |arge volune of tailings on the road
woul d travel to water bodi es and subsequently cause adverse effects to the environment. It is estimated

that an additional 15 nmillion dollars would be needed over the next ten years if the Houghton County Road
Commi ssion was required to find another source for road-friction material. Therefore, it is determ ned
that the tailings in Gosse-Point can be used as road-friction material. However, the tailings area
shoul d be covered with enough soil to prevent the release of tailings into the air and the | ake. Once
any portion of the area has been excavated to a |l evel seven feet above the water table (defined as the
average of seasonal highs and | ows over a two year period), excavation should cease, and that portion
shoul d either be covered with soil or covered with soil and vegetation. After conpletion of excavation
of this entire area to a |level seven feet above the water table, the area should be covered with soil and
vegetation pursuant to this ROD.

The Proposed Pl an excluded the slag/tailing pile located in the Dollar Bay area (Location 8) of QU I1I
because of the nature of nmaterial and recent comrerce activity. However, based on further assessnent, it
is determned that the slag/tailing pile is |ocated outside of the comrerce area and shoul d be addressed
under this ROD. Several homes are located around this slag/tailing pile and the non-cancer risk due to
the ingestion of slag/tailing was consi dered as unacceptable. Partial regrading of this slag/tailing
pil e woul d be necessary to inplenment soil cover with vegetation. This slag/tailing pile covers

approxi mately 28 acres.

The North Entry (location 4), Redridge (location 11) and Freda (location 12) tailings are excluded from
the area to be covered under this ROD. Locations 4, 11, and 12 are along the Lake Superior shore where
poundi ng waves and water currents will likely retard or destroy any renedial actions. As a result, US
EPA currently believes it to be technically inpracticable to inplenent the chosen renedy at these

|l ocations. However, the North Entry (location 4) and Freda (location 12) tailings, approxinately 46
acres, shall be studied during Renedial Design. |If US. EPA determnes that any portion of the two areas
is sufficiently unaffected by Lake Superior wave activity such that it can be effectively covered with
soi|l and vegetated, then the unaffected area or areas shall be subject to the requirements of this ROD.

Due to the these changes, the total areas in QU 11l to be addressed are approxi mately 229 acres.

However, for the purposes of estimating the capital cost for QU IIl, this ROD uses 290 acres, due to the
potential inclusion of the North Entry (location 4) tailings, and in an attenpt to conpensate for sone
uncertainty in acreage designation. The capital cost to inplenent Alternative T2 for QU III is

approxi mately $2, 890, 000, and annual mai ntenance cost is $58,000. The present worth is approxi mately
$2, 868, 000.
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