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SUPERFUND I CLEANUP PROGRAM AT EPA NEW ENGLAND PROPOSED PLAN 

The proposed cleanup also includes 
measures to minimize impacts to the feder
ally threatened Northern Long-Eared Bat 
and State Threatened/Endangered bat 
species; along with the historic resources 
at the Site. The proposed cleanup action 
is estimated to cost approximately $3.375 
million in net present value and require 
1 year of construction activity. "Present 
value" is the amount of money set aside 
today to ensure that enough money is 
available over the expected life of the 
project, assuming certain economic cond~ 
tions (e.g., inflation). A more detailed 
description of this proposal is outlined in 
this document. 

A CLOSER LOOK AT 
EPA•s PROPOSED 
CLEANUP APPROACH 

Scope and Role of this Cleanup Action 
EPA often creates operable units (OUs) to 
enable cleanup actions to move forward 
on certain areas of a site while allowing 
additional investigation in other areas of 
a site. Four OUs have been created for 
the Ely Copper Mine Site. The location 
and general study area for the Ely Copper 
Mine Site is shown in Figure 1 and the 
OUs are shown on Figure 2. 

• OU 1 -waste piles (waste rock, 
tailing, roast beds) and associated 
soil, surface water, and sediment 
contamination. A cleanup decision 
was made for OU1 in September 
2011. EPA is currently developing a 
design for the OU1 cleanup. 

•  OU2 - Underground Workings on 
property currently owned by Ely 
Mine Forest, Inc. and associated 
discharge from shafts and adits. This 
OU is the subject of this proposed 
cleanup plan . 

• OU3 - Underground Workings on 
property currently owned by Green 

Crow Corporation. This OU is also 
the subject of this proposed cleanup 
plan. 

• OU4- Smelterjslag area, sediment 
contamination in Schoolhouse Brook, 
and groundwater contamination on 
property currently owned by Ely 
Mine Forest, Inc. This OU remains 
under investigation and will be the 
subject of a future cleanup plan. 

The Ely Copper Mine OU2JOU3 Remedi
al Investigation/Feasibility Study Report 
(RifFS) supplements the Rl developed 
for the OU1 cleanup (OU1 Rl Report) 
and provides additional delineation of the 
nature and extent of the contamination 
associated with the OU2JOU3 areas of 
the Site. The OU2JOU3 FS evaluated 
different combinations of cleanup options 
(also called "alternatives") to restrict 
access to, contain andjor treat contami
nation to protect human health and the 
environment. 

Based upon the alternatives evaluated 
in the FS, EPA is proposing the follow
ing long-term cleanup approach for the 
Underground Workings. Each component 
ofthe proposed cleanup approach, includ
ing any specific notices regarding historic 
resources and technical impracticability 
waivers, is outlined below and is discussed 
in the OU2JOU3 RifFS in greater detail. 

Proposed Cleanup Approach (UW-2): 
Deep Adit Fillin1 and Groundwater 
Use Restrictions 
The selected cleanup alternative includes 
actions to address the groundwater 
contamination within the Underground 
Workings as well as actions to address 
the discharge ofcontaminated water from 
adits associated w ith the Underground 
Workings to surface water. 

UW-2 OU2JOU3 Undervound 
Workinp Groundwater Cleanup 
Proposal: 
EPA determined that it was techni
cally impracticable from an engineering 
perspective to restore the groundwater 
within the Underground Workings to 
Vermont Primary Groundwater Quality 
Standards, promulgated in the Vermont 
Groundwater Protection Rule and 
Strategy. Therefore EPA is waiving the 
requirement to achieve these standards. 
EPA has also determined that it is tech
nically impracticable from an engineer
ing perspective to restore groundwater 
within the Underground Workings to the 
federa l risk-based standards for cobalt, 
iron and manganese. Based on the find
ing of technical impracticability, the focus 
oft he cleanup action for the groundwater 
within the Underground Workings wi ll be 
to prevent consumption of this water and 
to limit the migration ofthe contaminated 
water into the adjacent bedrock aquifer. 
Alternative UW-2 w ill address groundwa
ter contamination through Institutional 
Controls (land use restrictions), rather 
than through cleaning up the water in 
the Underground Workings to the risk
based standards. Institutional Controls 
will prevent consumption of or contact 
with contaminated groundwater within 
the Underground Workings. Preventing 
the installation of water extraction wells 
within the land use restriction area will 
also eliminate any pum ping stress that 
could cause the migrat ion of t he contami
nated groundwater within the Under
ground Workings into surrounding areas 
of uncontaminated groundwater. The 
cleanup approach also includes long-term 
monitoring of the Institutional Controls, 
groundwater, and nearby residential wells. 
Figure 3 shows the extent of the Tech
nical Impracticability Zone (TI Zone), 
where groundwater cannot be restored, 
and the current extent of the area where 
extraction of the groundwater would be 
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SUPERFUND I CLEANUP PROGRAM AT EPA NEW ENGLAND 

ELY COPPER MINE SITE TIMELINE 

1830•s -1905: Intermittent operation of Underground Workings, roast beds, 
and smelter. The Ely Copper Mine was most active from 1866 
to 1881. 

1917-1918: Flotation mill processing of waste rock piles. 

1949-1950: Waste rock hauled to Elizabeth Mine for processing. 

2001: Placement of Ely Copper Mine on National Priorities List. 

2010: EPA and VT DEC reach settlement agreement with Ely Mine 
Forest, Inc. 

2011: EPA completed OU1 RifFS and signed Record of Decision for 
OU1 and Early Action Decision for OU2 (establish ICs to 
prevent groundwater use). 

2011-: Design for OU1 cleanup is ongoing. 

2015: OU2 and OU3 RifFS completed and cleanup proposal 
released. 

the OU2/0U3 Rl. These 12 features 
represent all of the known surface expres
sions of the Underground Workings. The 
locations of the Underground Workings 
and these related surface features are 
shown in Figure 7. The relationship of 
these features to the surficial waste rock 
piles is shown in Figure 8. Figure 9 shows 
the Underground Workings using a cross
section. 

The Main Shaft of the mine is the upper
most opening located along the steep 
slope above the Upper Waste Rock Piles 
at an elevation of approximately 1,385 
feet. The Main Shaft entrance is approxi
mately 10 feet high and 30 feet wide, and 
descends underground into the hillside 
approximately 3,000 feet to the northeast 
and descends some 1,500 feet vertically 
at an angle of approximately 25 degrees. 
Based on ongoing bat population surveys 
performed by the VTFW, the Main Shaft 

is believed to be important bat habitat 
(including VT and federal endangered or 
threatened species). The fl ooded level of 
the mine is estimated at approximately 
1.275 feet above sea level. 

The Main Adit (also known as the 1861 
Pollard Adit) consists of a stone~ined 
tunnel with sloping sides. The original 
stonework has partially collapsed, partial
ly obscuring the entrance. The portion 
of the Main Adit uphill of the opening 
appears to be partially intact, but the 
extent of the collapse and structural integ
rity of the tunnel is unknown. The 1850's 
Pollard Shaft and Shaft II are located along 
the Main Adit prior to its terminus at the 
Main Shaft. Based on ongo ing bat popula
tion surveys performed by the VTFW, the 
Main Adit is believed to be associated with 
important bat habitat (including Vermont 
and federal endangered or threatened 
species) in the Main Shaft because it may 

PROPOSED PLAN 

influence air flow and temperature in 
the Main Shaft. Ponded surface water is 
typically visible in the collapsed entrance 
of the Main Adit with intermittent flow. 
Discharge from the Main Adit is presumed 
to infiltrate to overburden groundwater 
in the Upper Waste Area and be trans
ported downgradient to a surface water 
discharge point within the Ely Brook 
watershed. Sample location SW-1 00 
(Figure 7), is the location where samples 
of the surface water discharge from the 
Main Adit are collected. 

The Deep Adit is located at the south
ern end of the Underground Workings. 
This adit has collapsed, but its approach 
is visible as a north-south gully with a low 
retaining wall. The historic information 
suggests that Deep Adit may have been 
terminated after about 400 linear feet 
but the plan view and cross-section gener
ated by the USGS in 1943 suggests that 
it may be almost 600 feet long. Water 
discharges from the adit, but it is believed 
to be inaccessible to bats or other wild
life. The Deep Adit discharges the largest 
volume of surface water that is directly 
attributed to the Underground Workings. 
This discharge forms an ephemeral stream 
that flows to its discharge point at Pond 
5, and ultimately to Ely Brook T ributary-2 
(Figure 8). The Burle igh Shaft is part of the 
Deep Adit and located in an approximate 
7 foot by 10 foot, bowl-shaped depression 
and descends to the east at an approxi
mate 15-degree angle. The condition of 
the Burleigh Shaft beyond the entrance is 
unknown. It is also unknown whether the 
Burleigh Shaft is bat habitat. 

Shaft #4 is an isolat ed area where ore was 
extracted. The entrance has collapsed and 
the extent of the underground open ing is 
not known. It is not believed to be habitat 
for bats. 
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H O W  I S  R I S K  T O  P E O P L E  E X P R E S S E D ?  

In evaluating risk to humans, estimates for risk from carcinogens and non-carcino-
gens (chemicals that may cause adverse effects other than cancer) are expressed 
differently. 

For carcinogens, risk estimates are expressed in terms of probability. For exam-
ple, exposure to a particular carcinogenic chemical may present a 1 in 10,000 
increased chance of causing cancer over an estimated lifetime of 70 years. This 
can also be expressed as 1 x 10-4. The EPA acceptable risk range for carcinogens 
is 1 x 10-6 (1 in 1,000,000) to 1 x 10-4 (1 in 10,000). In general, calculated risks 
higher than this range would require consideration of clean-up alternatives. 

For non-carcinogens, exposures are f irst estimated and then compared to a refer-
ence dose (RfD).  RfDs are developed by EPA scientists to estimate the amount 
of a chemical a person (including the most sensitive person) could be exposed 
to over a lifetime without developing adverse health effects. The exposure dose 
is divided by the RfD to calculate the measure known as a hazard index (HI)  
(a ratio). An HI greater than 1 suggests that adverse effects may be possible.  
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Table 1
 
Human Health Risk Assessment
 

Groundwater Contaminant of 
Concern 

Concentration Detected in 
Underground Workings 

Groundwater (ug/l) 

Hazard Quotient calculated 
in the OU2/OU3 Human 
Health Risk Assessment 

Cobalt 22 3.7 

Iron 132,000 9.4 

Manganese 2,460 5.7 

Table 2
 
Ecological Risk Hazard Quotients for Deep Adit
 

Surface water contaminant of 
Concern 

Concentration detected in 
surface water discharge from 

Deep Adit (ug/l) 

Hazard Quotient based on 
ratio of detected 

concentration to the 
concentration considered 

protective of aquatic 
organisms 

Aluminum 23,700 2,721 
Cadmium 13.70 12.1 
Copper 10,100 1,174.4 
Zinc 2,020 19 

Table 3
 
Ecological Risk Quotients for Main Adit
 

Surface water contaminant of 
Concern 

Concentration detected in 
surface water discharge from 

Main Adit (ug/l) 

Hazard Quotient based on 
ratio of detected 

concentration to the 
concentration considered 

protective of aquatic 
organisms 

Aluminum 4,750 54.6 
Cadmium 2.70 2.39 
Copper 2,140 249 
Zinc 2,920 2.75 



 
 

 
 

  
 

 

 
 

 

 
 

    
 

 
    

 
 

   
 

 
 

 

 
 

  
 

    

    

    

    

    

    

   
    

    
    

 

Table 4
 
Groundwater Monitoring Performance Standards
 

Contaminant 
of Concern 

Groundwater 
Monitoring 

Performance 
Standard 

(ug/l) 

Non-cancer 
Hazard Index 
for Cleanup 

Level 

Basis for performance standard 

Cobalt 6 1 Risk based concentration calculated to be 
protective of drinking water consumption by 
children. 

Iron 14,000 1 Risk based concentration calculated to be 
protective of drinking water consumption by 
children. 

Manganese 300 0.6 Risk based concentration calculated to be 
protective of drinking water consumption by 
children and interim Vermont Groundwater 
Protection Standard. 

Table 5
 
Surface Water Cleanup Levels
 

Contaminant of 
Concern 

Cleanup 
Levels (ug/l) 

Basis 

Aluminum 87 National Recommended Water Quality Criteria 

Cadmium 1.13* Vermont Water Quality Standards 

Copper 8.6* Vermont Water Quality Standards 

Iron 1,000 Vermont Water Quality Standards 

Nickel 52* Vermont Water Quality Standards 

Zinc 106* Vermont Water Quality Standards 

* Denotes COC whose cleanup level is based on the hardness of the receiving water.  The cleanup levels are based 
on a hardness of 100 mg/l.  If the hardness of the receiving water is greater than 100 mg/l, the cleanup level will be 
adjusted accordingly, as allowed by the regulation. Vermont Water Quality Standards, Appendix C (Nat. Res. Brd, 
Water Res. P. 12-004-052) NRWQC = National Recommended Water Quality Criteria. 2009. 
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SUPERFUND I CLEANUP PROGRAM AT EPA NEW ENGLAND PROPOSED PLAN 

THE NINE CRITERIA FOR 

CHOOSING A CLEANUP PLAN 

EPA uses nine criteria to evaluate cleanup alternatives and select a final cleanup 
plan. EPA has already evaluated how well each ofthe cleanup alternatives devel
oped for the Underground Workings at the Ely Copper Mine Superfund Site 
meets the first seven criteria in the OU2JOU3 Feasibility Study. Once comments 
from the state and the community are received and considered, EPA will select 
the final cleanup plan. 

1. Overall protection of human health and the environment: Will it protect 
you and the plant and animal life on and near the site? EPA will not choose a 
cleanup plan that does not meet this basic criterion. 

2. Compliance with Applicable or Relevant and Appropriate Requirements 
(ARARs): Does the alternative meet all federal and state environmental stat
utes, regulations and requirements? The cleanup plan must meet this criterion. 

3. Long-term effectiveness and permanence: Will the effects of the cleanup 
plan last or could contamination cause future risk? 

4. Reduction of toxicity, mobility or volume through treatment: Using treat
ment, does the alternative reduce the harmful effects of the contaminants, the 
spread of contaminants, and the amount of contaminated material? 

5. Short-term effectiveness: How soon will site risks be adequately reduced? 
Could the cleanup cause short-term hazards to workers, residents or the envi
ronment? 

6. lmplementability: Is the alternative technically feasible? Are the right goods 
and services (i.e. treatment equipment, space at an approved disposal facility) 
available? 

7. Cost: What is the total cost of an alternative over time? EPA must select a 
cleanup plan that provides necessary protection for a reasonable cost. 

8. State acceptance: Do state environmental agencies agree with EPA's proposal? 

9. Community acceptance: What support, objections, suggestions or modifica
tions did the public offer during the comment period? 

tive and is discussed in greater detail on from the Deep Adit to eliminate the 
page 2 of this Proposed Plan. release of acid mine drainage from this 

feature. The treatment system would 
UW-3 (Deep Adit discharge active remove metals from the water prior to 
treatment and Groundwater Use discharge to a surface water channel that 
Restrictions): drains to Pond 5. As with UW-2, all or 
This alternative includes the collection and portions of the Burleigh Shaft, Shaft #4, 
active treatment of the water discharged and the Pollard Adit will be filled or made 

safe. In addition, some of the Deep Adit 
may be filled to limit the volume of water 
that would require treatment. This alter
native includes the use of low impact 
passive treatment to address the intermit· 
tent discharge from the Main Ad it. A lime
stone drain or passive treatment system 
would be installed to increase the pH 
and precipitate andjor filter the metals 
from the Main Adit's discharge. As with 
UW-2, this alternative includes a Technical 
Impracticability Waiver of the chemical
specific ARARs (VT Groundwater Quality 
Standards), which otherwise would apply 
to the groundwater in the Underground 
Workings. This alternative also includes a 
finding that it would be technically imprac· 
ticable to clean up the groundwater in the 
Underground Workings to achieve federal 
risk-based standards. Because the ground· 
water within the Underground Work
ings cannot be restored to groundwater 
or risk-based standards, the alternative 
includes the development of a groundwa
ter use restriction zone and the imple
mentation of Institutional Controls to 
prevent future consumption of or contact 
with the contaminated groundwater. The 
Institutional Controls could be in the form 
of environmental restrictive covenants on 
individual properties or local ordinances 
or some combination. The alternative 
would be designed to avoid any adverse 
impact to the Northern Long-Eared Bat 
and other State-listed threatened or 
endangered bat species. The estimated 
capital cost for alternative UW-3 is $3.417 
million. The estimated present value of 
operations, maintenance, monitoring, and 
Five-Year Reviews is $1,731,000 with an 
estimated average annual operation, main· 
tenance, and monitoring cost of$119,000 
per year. The estimated total present 
value of this proposed cleanup approach, 
including construction, operation and 
maintenance, and long-term monitoring 
is approximately $5.148 million. Figure 11 
shows the major components of UW-3. 
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W H A T  I S  A  F O R M A L  C O M M E N T ?  

EPA will accept public comments during a 30-day formal comment period. EPA 
considers and uses these comments to improve its cleanup approach. During the 
formal comment period, EPA will accept written comments via mail, email, and 
fax. Additionally, verbal comments may be made during the formal Public Hear-
ing on September 22, 2015 during which a stenographer will record all offered 
comments during the hearing. EPA will not respond to your comments during 
the formal Public Hearing. 

EPA will hold a brief informational meeting prior to the start of the formal Public 
Hearing on September 22, 2015. Additionally, once the formal Public Hearing 
portion of the meeting is closed, EPA can informally respond to any questions 
from the public. 

EPA will review the transcript of all formal comments received during the hear-
ing, and all written comments received during the formal comment period, 
before making a final cleanup decision. EPA will then prepare a written response 
to all the formal written and oral comments received. Your formal comment will 
become part of the off icial public record. The transcript of comments and EPA’s 
written responses will be issued in a document called a Responsiveness Summa-
ry when EPA releases the f inal cleanup plan, in a document referred to as the 
Record of Decision. The Responsiveness Summary and Record of Decision will 
be made available to the public on-line, at the Vershire Town Off ice, and at the 
EPA Records Center (see addresses below). EPA will announce the final decision 
on the cleanup plan through the local media and on EPA’s website. 
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A  C R  O N Y M S  

ug/l    Micrograms per liter 
ARARs   Applicable and Relevant or Appropriate Requirements 
CERCLA  Comprehensive Environmental Response, Compensation, 
   and Liability Act 
EPA   United States Environmental Protection Agency 
FS   Feasibility Study 
OU   Operable Unit 
RI   Remedial Investigation 
TI   Technical Impracticability 
USFWS  United States Fish and Wildlife Service 
UW   Underground Workings 
VTDEC  Vermont Department of Environmental Conservation 
VTFW   Vermont Fish and Wildlife Department 
VTSHPO  Vermont Historic Preservation Off ice 
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SUPERFUND I CLEANUP PROGRAM AT EPA NEW ENGLAND PROPOSED PLAN 

FOR MORE DETAILED 
INFORMATION: 

The Administrative Record, which includes 
all documents that EPA has considered or 
relied upon in proposing this cleanup plan 
for the Ely Copper Mine Superfund Site is 
available for public review and comment 
at the following locations: 

EPA Records and Information Center 
5 Post Office Square, First Floor 
Boston, MA 02109-3912 
617-918-1440 

Vershire Town Office 
Town of Vershire 
6894 VT Route 113 
Vershire, VT 05079 

Information is also available for review 
on-line at www.epa.govjregion1jsuper
fund/sites/ely. 

SEND US YOUR 
COMMENTS 

Provide EPA with your written comments 
about the Proposed Plan for the Ely 
Copper Mine Superfund Site by October 
8, 2015. 

Edward Hathaway, RPM 
MEfVT/CT Superfund Section 
5 Post Office Square 
Suite 100 (OSRR07-1) 
Boston, MA 02109-3912 
Fax (617) 918-0372 
Email: hathaway.ed@epa.gov 

HOW WILL EPA PROTECT AGAINST  
AN UNCONTROLLED RELEASE OF  

WATER FROM THE DEEP ADIT?  

Prior to any excavation activities associated with the Deep Adit, a pre-design 
investigation will be performed to better understand the conditions within the 
adit. The investigations will include the installation ofwells to assess the amount 
of water and water pressure within the adit, geophysics to better underground 
the configuration of the adit, water quality sampling, and flow measurements. 
The design will include measures to remove water that is found to be confined 
in the currently buried Deep Adit portal prior to any disturbance ofthat portal. 
These measures are designed to limit or eliminate the potential for an uncon
trolled release of water from the adit. Once the adit entrance is stabilized, a 
flow-through bulkhead would be installed to regulate the release ofwater from 
the adit to allow treatment of the water prior to it discharging to Ely Brook. 

In accordance with Section 117 of the 
Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA), 
the law that established the Superfund 
program, this document summarizes EPA's 
cleanup proposal. For detailed information 
on the cleanup alternatives evaluated for use 
at the Ely Copper Mine Superfund Site, see 
the OU2fOU3 Feasibility Study and other 
documents contained in the Site's Administra
tive Record, available for review at the Site 
information repositories listed on page 12. 
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