
049



050



051



052



053



054



055



056



057



058



059



060



061



062



063



064



065



066



067



068



069



070



071



072



073



074



A description of EPA’s proposed Early Action for OU2 was included in the Proposed Plan for 
OU1, which was issued for public comment.  No public comments were received in opposition 
to the proposed Early Action. 
 
SUMMARY OF SITE CONDITIONS THAT WARRANT EARLY ACTION 
 
OU2 for the Callahan Mine Superfund Site will address all site-wide threats relating to 
groundwater, soil, sediment, and biota.  The OU2 RI/FS will continue until the risk reduction 
accomplished by OU1 can be assessed, or predicted, to allow OU2 to identify the need for any 
additional remedial action at the Site. 
 
The OU1 Remedial Investigation (RI) Report and Human Health Risk Assessment (HHRA) for 
the Site documented the presence of Site related hazardous substances in the groundwater and 
soil at levels that would not allow for unrestricted use.  The HHRA conclusions for the OU2 are 
listed below: 
 
Soil 

 
For current recreational use of the former Callahan Mine portion of the Site, after 
removal of the PCB contamination as a result of the implementation of OU1, the cancer, 
non-cancer, and lead IEUBK model output for exposure to soil would be within the EPA 
acceptable risk level.  No groundwater use or shellfish consumption1 was assumed under 
the current recreational Site use. 
 
For future residential use of the former Callahan Mine portion of the Site, after removal 
of the PCB contamination as a result of the implementation of OU1, the noncancer risk 
from exposure to lead in soil was assessed using the IEUBK model which estimated a 
mean blood lead level of 9.5 µg/dl and that 45.8% of the population would have a blood 
lead level above 10 µg/dl.  This would exceed the EPA policy threshold to protect 95% of 
the sensitive population against blood lead levels in excess of 10 µg/dl blood.  Tables 1 
and 2 present the estimated cancer and non-cancer risk estimated for the future resident 
scenario for the OU1 ROD. 

 
Groundwater 
 

For future residential use of the former Callahan Mine portion of the Site, the installation 
of a water supply well and consumption of groundwater would result in an unacceptable 
risk to human health.  Table 3 present the groundwater data and risk levels from exposure 
to contaminated groundwater. 
 

Sediment/Biota 
 

Based on a request from EPA, the Agency for Toxic Substances and Disease Registry 
(ATSDR) reviewed the clam tissue results for the Site.  ATSDR provided a health 

                                                           

Callahan Mine OU2 Early Action 2

1 The State has imposed a ban on the harvest of clams, oysters, and mussels along the coast in the Harborside area 
due to pollution.  The ban includes all of Goose Cove and Goose Pond. See Closed Area No. 36, Bagaduce River 
and Harborside (Castine, Penobscot, Brooksville) (DMR Chapter 95.04(C))." 
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consultation report to EPA on October 24, 2008 that contained the following conclusions 
and recommendations: 
 
• Exposures to lead contaminated clams could potentially result in harmful 

health effects in children if current fishing restrictions are lifted in the area. 
• The levels of lead in cooked clam tissue samples exceeded the FDA safety 

tolerance level and the maximum value of lead found in the total diet study. 
• The average levels of lead in cooked clam tissue samples from the Site ranged 

from 0.67-28 mg/kg.  The maximum lead concentration in cooked tissue was 
37.4 mg/kg in a single run.  Those levels are within the same order of 
magnitude as the data ATSDR reviewed in June 2008. 

• The decision to use the IEUBK model to determine PRGs is a regulatory 
decision and beyond the scope of ATSDR’s public health evaluation of the 
site-specific exposure scenario. ATSDR understands that when deriving site-
specific PRGs for lead, EPA also considers aspects such as site-specific 
variability in exposure, lead geochemistry, and projected land use.  EPA may 
also factor in other considerations such as cost, technical feasibility, 
compliance with state and federal regulations, and community acceptance. 

• ATSDR recommended to EPA that individuals continue to adhere to the fish 
and shellfish consumption restrictions and advisories that already exist in the 
area. 

 
The OU1 remedy will address the major threats to public health and the environment.  Figure 4 
from the OU1 ROD, which is attached, shows the areas of the Site.  Under the current Site land 
use assumptions for the former Callahan Mine portion of the Site (which are recreational use, no 
shellfish consumption, and no consumption of groundwater) the OU1 Human Health Risk 
Assessment did not identify a threat to human health.  Nonetheless, it is possible that prior to the 
issuance of the OU2 ROD, the shellfish ban could be removed, a residence could be constructed, 
or a water supply well could be installed within the OU2 area.  This could result in the 
consumption of clams, oyster, and mussels within Goose Cove and Goose Pond, exposure to soil, 
or groundwater ingestion that could result in the transition of several future potential 
unacceptable threats to current threats.  These include: 
 

• If the former Callahan Mine portion of the Site, which is currently undeveloped, were 
to be subject to residential development, then the levels of lead would exceed the 
EPA acceptable risk threshold for residential exposure to lead. 

• If water supply wells were to be installed within the former Callahan Mine portion of 
the Site, there would be an unacceptable threat from ingestion of groundwater. 

• If the prohibition on harvesting clams, oyster, and mussels were to be removed, it is 
possible that individuals could consume shellfish at a frequency that could result in an 
unacceptable threat from ingestion of lead contaminated shellfish. 

 
EARLY ACTION FOR OU2 
 

Callahan Mine OU2 Early Action 3

In order to protect the public from an unacceptable threat to human health that would occur if 
land use were to change at the Callahan Mine Superfund Site, EPA is implementing an Early 
Action to implement land use restrictions to prevent future residential use and to prevent the 
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installation of water supply wells.  The land use restrictions will be in the form of a restrictive 
covenant that will be placed on the former Callahan Mine property, with local and/or State 
ordinances or zoning to supplement the property restriction.  EPA also is incorporating the 
current State of Maine ban on the harvesting of clams, oysters and mussels as a component of the 
OU2 CERCLA remedy.    
 
These measures can be taken now, well ahead of the time that a final remedy will be selected for 
OU2 of the Callahan Mine Superfund Site, to ensure that human health is protected from 
identified risks at the Site.  This Early Action is consistent with any future remedial measures 
that may eventually be selected for OU2. 
 
Figure 5 from the OU1 ROD, which is attached, shows the area that would be subject to land use 
restrictions to prevent future residential use or groundwater use within the former Callahan Mine 
portion of the Site using existing data.  The design for this Early Action will identify the extent 
of the former Callahan Mine property portion of the Site that exceeds the residential cleanup 
levels for arsenic and lead identified in the OU1 selected remedy and the extent of groundwater 
that exceeds MCLs, MCLGs, MEGs, or risk-based standards in the absence of these.  Table 4 
lists the soil cleanup levels established in the OU1 ROD.  Figures 8 and 9 from the OU1 ROD 
are also attached to show the extent of groundwater contamination and the areas to be addressed 
by OU1.  The State’s harvest ban on clams, oysters, and mussels encompasses all of Goose Pond 
and the areas of Goose Cove within OU2. 

Callahan Mine OU2 Early Action 4
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Table 1 

Non-Carcinogenic Human Health Risk from OU1 Record of Decision 
Future Exposure to Soil within Former Callahan Mine Portion of Site 

 
Risk Characterization Summary – Non-Carcinogens 

 
Scenario Timeframe:  Future 
Receptor Population:  Resident 
Receptor Age:  Child (1-6 years old) 

 
Non-Carcinogenic Hazard Quotient 

 
Medium 

 
Exposure 
Medium 

 
Exposure 

Point 

 
Chemical of 

Concern 

 
Primary 
Target 
Organ 

 
Ingestion 

 
Inhalation 

 
Dermal 

 
Exposure 

Routes Total 
PCB- 
Aroclor 
1242 

Immune 
system/ 

immunoto
xicity 

180 - 70 250 

PCB- 
Aroclor 
1248 

Immune 
system/ 

immunoto
xicity 

160 - 64 224 

Arsenic Keratosis 
(skin) 

2 0.0006 0.2 2.2 

Lead CNS/PNS  - -  

Soil Soil Source 
Area Soil 
Waste 

Thallium Liver 0.2 - - 0.2 
 

 Soil Hazard Index Total = 
476 

 
Receptor Hazard Index = 

476 

 
Maximum Tissue-Specific Hazard Index = 

474 

Key 
C  :  Toxicity criteria are not available to quantitatively address this route of exposure. 
N/A:  Route of exposure is not applicable to this medium.  
CNS/PNS: Central Nervous System/Peripheral Nervous System 
NOEL: No Observed Effect Level 
 

Risk Characterization 
This table is from the OU1 Record of Decision and provides hazard quotients (HQs) for each route of exposure 
and the hazard index (sum of hazard quotients) for all routes of exposure.  The Risk Assessment Guidance 
(RAGS) for Superfund states that, generally, a hazard index (HI) greater than 1 indicates the potential for adverse 
noncancer effects.  The estimated HI of 476 indicates that the potential for diverse noncancer effects could occur 
from exposure to contaminated soil containing PCBs.  The maximum tissue-specific hazard index is 474 for 
effects of PCBs on Immune system/ immunotoxicity and 2 for arsenic.   
The OU1 remedy will remove the risk associated with exposure to PCBs. The lead risk described below will 
remain after completion of the OU1 remedy. 
The noncancer risk from exposure to lead in soil was assessed using the IEUBK model which estimated a 
mean blood lead level of  9.5 ug/dl and that 45.8 percent of the population would have a blood lead level 
above 10 ug/dl. The maximum tissue-specific hazard index is 2 for Keratosis (skin) due to exposure to 
arsenic arsenic. 

Callahan Mine OU2 Early Action 5
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Table 2 
Carcinogenic Human Health Risk from OU1 Record of Decision 

Future Exposure to Soil within Former Callahan Mine Portion of Site 
Risk Characterization Summary – Carcinogens 

Scenario Timeframe:  Future Receptor Population:  Resident      Receptor Age:  Child (1-6) 
 

Carcinogenic Risk 
 
Medium 

 
Exposure 
Medium 

 
Exposure 

Point 

 
Chemical of 

Concern  
Ingestion 

 
Inhalation 

 
Dermal 

 
External 

(Radiation)1

 
Exposure 

Routes Total 
PCB – Aroclor 
1242 

6x10-4 5x10-9 2x10-4 - 8x10-4

PCB – Aroclor  
1248 

6x10-4 5x10-9 2x10-4  8x10-4

Arsenic 8x10-5 7x10-9 7x10-6  8x10-5

Soil Soil Source 
area 
soil/waste 

Lead      
Soil Risk Total for young (1-6 year old) child 2 x 10-3

Scenario Timeframe:  Current Receptor Population:  Resident     Receptor Age:  Adult (age 7-30 years old) 
 
Medium 

 
Exposure 
Medium 

 
Exposure 

Point 

 
Chemical of 

Concern 

Carcinogenic Risk 

  
Ingestion 

 
Inhalation 

 
Dermal 

 
External 

(Radiation)1

 
Exposure 

Routes Total 
PCB – Aroclor 
1242 

3x10-4 8x10-9 1x10-4 - 4x10-4

PCB – Aroclor  
1248 

2x10-4 7x10-9 1x10-4  3x10-4

Arsenic 3x10-5 8x10-9 3x10-6  3x10-5

Soil Soil Source 
area 
soil/waste 

Lead      

Soil risk for adult 8x10-4

Soil risk total for adult and child=  3x10-3

Key 
C  :  Toxicity criteria are not available to quantitatively address this route of exposure. 
N/A:  Route of exposure is not applicable to this medium.  
PCB: Polychlorinated biphenyls  

Risk Characterization 
This table is from the OU1 Record of Decision and provides risk estimates for exposure to soil within the former 
Callahan Mine portion of the Site to a future resident.  These risk estimates are based on a reasonable maximum 
exposure and were developed by taking into account various conservative assumptions about the frequency and 
duration of an adult=s exposure to ground water, as well as the toxicity of the COC (arsenic).  The total risk from 
direct exposure to contaminated soil, including inhalation of dust, at this Site to a current recreational visitor ranges 
from 2 x 10-3 for a young child to 8 x 10-4 for an adult.  A person living on the Site as a child and adult over a thirty 
year period would have a carcinogenic risk of 3 x 10-3.  This risk level indicates that if no clean-up action is taken, 
an individual would have an increased probability of 3 in 1000 of developing cancer as a result of site-related 
exposure to the COCs. 
The OU1 remedy will remove the risk associated with exposure to PCBs.  An excess cancer risk due to 
arsenic of 1.1 x 10-4 will remain after completion of the OU1 remedy. 

Callahan Mine OU2 Early Action 6
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Table 3 
Summary of Groundwater Threats to Human Health 

Assuming Future Use of Groundwater 
 

EPC  MCL  MCLG 

 
EPA 
Health 
Ad- 
visory 

MEG  

Future 
potential 
excess 
Cancer 
Risk 

Future 
potential 
non-
cancer 
Risk 
Hazard 
Quotient 

Background 
Total  

 (mg/L)  (mg/L)  (mg/L) (mg/L) (mg/L)    (mg/L)  
Overburden Groundwater  
Aluminum  86  NA  NA  NA 1.43   6 0.377  
Antimony  0.008  0.006  0.006  NA 0.003   1.3 ND  
Arsenic  0.0452  0.010  0  NA 0.010  3.7E-04 10 ND  
Cadmium  1.2  0.005  0.005  NA 0.0035  170 0.0029  
Chromium  0.144  0.100  0.100  NA 0.040   4 ND  
Copper  0.848  1.3  1.3  NA 1.3   1.4 0.0821  
Lead  1.13  0.015  0  NA 0.010  

 
>EPA 
action 
level 

0.012  

Manganese  7.75  NA  NA  0.3 0.5   22 0.0744  
Thallium  0.0014  0.002  0.0005  NA 0.0005  1.1 ND  
Vanadium  0.0917  NA  NA  NA NA   1.3 ND  
Zinc  98.5  NA  NA  NA 2   21 0.706  
Bedrock Groundwater 
Arsenic  0.005  0.010  0  NA 0.010  4.1E-05 1.1 ND  
Cadmium  0.165  0.005  0.005  NA 0.0035   23 0.0029  
Copper  14.1  1.3  1.3  NA 1.3   23 0.0821  
Manganese  9.75  NA  NA  0.3 0.5   27 0.0744  
Zinc  42.9  NA  NA  NA 2   9 0.706  
The background data are provided in Appendix A of the OU1 RI Report and are based on bedrock groundwater. 
NA - Not Available 
ND - Not Detected 
mg/L - milligrams per liter 
EPC - Exposure Point Concentration 
MCL - USEPA Maximum Contaminant Level 
MCLG - USEPA Maximum Contaminant Level Goal 
MEG - Maine CDC Maximum Exposure Guidelines for Drinking Water 
HI - Hazard Index 
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Table 4 
Clean Levels for Soil from OU1 Record of Decision 

 Back-
ground 
(mg/kg) 

Soil 
Cleanup 

Level 
(mg/kg) 

Basis Risk at Cleanup Level 
HQ / ELCR 

Residential Cleanup Level 
Arsenic 14 14 Background HQ = 0.2 

ELCR = 5.8x10-6

Lead  37 375 Maine State Safe Lead 
level and site-specific 
IEUBK model output 

Using this level as the maximum concentration, 
then 95% of exposed population should have a 
blood lead level that does not exceed 10 µg/dl 
based on this cleanup level. 

Polychlorinated 
biphenyls 

Not 
applicable 

1 TSCA and site-specific 
risk basis to allow for 
unrestricted future use 

HQ = 0.4 
ELCR = 1.9x10-6

Thallium 
 

0.12 15 Site-specific risk basis for 
noncancer exposure 

HQ = 1 
ELCR =  n.a. 

    HI = 1.6 
Cumulative ELCR = 7.7x10-6

Recreational Cleanup Level 
Arsenic 
 

14 
 

30 
 

Risk-management decision 
to accept 1x10-5 ELCR for 
arsenic 

HQ = 0.2 
ELCR = 1.2x10-5

 
Lead  37 700 Maine Remedial Action 

Guideline[1} and site-
specific IEUBK model 
output 

95% of exposed population should have a blood 
lead level that does not exceed 10 µg/dl based on 
this cleanup level. 

Polychlorinated 
biphenyls 

Not 
applicable 

1 TSCA and site-specific 
risk basis to allow for 
unrestricted future use 

HQ = 0.1 
ELCR = 0.8x10-6

    HI = 0.3 
Cumulative ELCR = 1.2x10-5

Notes:  
All concentrations = mg/kg 
HI = hazard index,   
HQ = hazard quotient;   
ELCR = excess lifetime cancer risk 
[1] Maine DEP, Implementation of Remedial Action Guidelines, Table 4 – Remedial Action Guidelines for Contaminated Soils  
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