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Executive Summary 

As provided in Executive Order 12580 and the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), the U.S. Coast Guard (USCG) is acting as the lead 
agency in performing a removal site evaluation and impacted soil excavation and 
off-site disposal as non-hazardous waste under the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA), at the Passage Island Light 
Station located at Keweenaw County, Michigan (Site).  

Passage Island is located three and one quarter miles off the northeastern tip of Isle 
Royale in Keweenaw County, Michigan.  The USCG Passage Island Light Station is 
located on the southernmost portion of Passage Island and is adjacent to Lake 
Superior.  The Site is in a remote area that is uninhabited by people.  The lighthouse 
serves as a guide to ships travelling through to the Thunder Bay District in Ontario, 
Canada.  The Site includes approximately 6.3 acres of land on which lie 12 structures: 
a lighthouse with attached keeper’s dwelling, a fog signal building, a privy, a winch 
house, a former pump house, a paint storage shed, a steel rail tramway, a solar panel, 
a helicopter landing pad, an antenna tower, a former antenna tower, and a boat 
landing/dock.  The Passage Island Light Station was constructed in 1882, in response 
to increased shipping from lakehead communities, such as Fort Williams/Port Arthur, 
Ontario, and Duluth, to the lower Great Lakes.  The Passage Island Light was fully 
automated in December 1978.  Its fourth order Fresnel Lens was powered by batteries.   

Currently, the USCG owns and operates the lighthouse and surrounding site 
structures.  The lighthouse is currently an active aid to navigation (ATON) and uses a 
solar panel to produce electricity to run the automated light.   

A Phase I Environmental Site Assessment (ESA) was conducted in November 1997.  
The Phase I ESA included a site reconnaissance, records review, and interviews with 
USCG representatives, and review of historical aerial photographs and historical 
topographic maps.  The Phase I ESA recommended further investigation to four on-site 
heating oil aboveground storage tanks (ASTs) areas, the septic tank area, and 
aboveground pipes at the keeper’s dwelling. The Phase I ESA added that there is a 
high probability that lead-based paint (LBP) was used on the exterior of the structures.   

A Phase II Environmental Site Assessment (SA) was conducted in June 2001. During 
the SA, seventy-one soil samples were collected. The SA analytical results indicated 
that lead is the only contaminant present at the Site at concentrations exceeding the 
Michigan Department of Environmental Quality (MDEQ) Part 201 Generic Residential 
Cleanup Criteria and Screening Levels criteria and soil remediation was recommended 
for the Site due to exceedances of criteria.  The SA also added that based on available 
data, and the abundance of outcropping basalt bedrock, groundwater is not expected 
at the site and groundwater as an exposure pathway was determined to be incomplete. 
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Waste characterization sampling was completed by MWH in June 2004.  The 
objective of the sampling was to determine if the lead-impacted soil found during the 
SA is to be disposed of as hazardous or non-hazardous waste.  Two composite soil 
samples (WC-1 and WC-2) were collected for waste characterization.  The samples 
were analyzed for specific gravity, total solids, free liquids (paint filter test), reactive 
cyanide, reactive sulfide, pH, flash point, toxicity characteristic leaching procedure 
(TCLP) metals, TCLP semi-volatile organic compounds (SVOCs), TCLP volatile 
organic compounds (VOCs), and polychlorinated biphenyls (PCBs).  TCLP lead was 
detected in WC-1 at a concentration of 49.7 milligrams per liter (mg/L).  This 
concentration exceeds the Resource Conservation and Recovery Act (RCRA) limit for 
TCLP lead of 5 mg/L; therefore, if the soil were to be disposed without additional 
treatment it would be classified as hazardous waste. Waste characterization sample 
results are summarized in Table 1. 

A Cultural Resource Survey was conducted in August 2004. The survey was a 
combined archival research with pedestrian reconnaissance and subsurface testing 
and it determined that there are no significant prehistoric or historic period 
archaeological resources within the soils at Passage Island Light Station. The materials 
found at the Passage Island Light Station did not appear significant at the level that 
would elevate them to National Register of Historic Places eligibility. The survey of the 
property also determined that soil deposits were extremely thin and that artifacts 
included therein were largely limited to architectural debris, coal fragments and 
ash/cinder deposits. 

Additional Site characterization activities were conducted by MWH in June 2005. The 
Site characterization was conducted to evaluate the leachability of impacted soil to 
surface water. Ten soil samples were collected from the site and submitted for 
Synthetic Precipitation Leaching Procedure (SPLP) lead analysis.  This analysis is 
used to simulate the potential leachability of lead in the soil from precipitation.  The 
analytical results of the SPLP lead samples were compared to the RCRA TCLP level 
for lead. The soil analytical results were less than the TCLP level indicating that the 
impacted soils are not leaching to the environment at concentrations considered to be 
hazardous. 

Due to the limited depth of loose soil at the Site, the USCG has determined that the 
most cost-effective and technically-feasible remedy for the Site is removal and off-site 
disposal of soil above site-specific removal action objective (RAO) as non-hazardous 
waste, after in-situ treatment to stabilize the excavated soil with chemical fixating agent 
(MAECTITE process).  

The RAO was identified by the USCG as 4,800 milligram per kilogram (mg/kg) based 
on the calculated site-specific recreational use data. Therefore, this criterion was 
identified as the site-specific RAO. Removal and off-site disposal of lead-impacted soil 
above the RAO as non-hazardous waste is consistent with the requirements of Section 
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300.415 of the NCP and state requirements, and eliminates unacceptable risks to 
human health, welfare, and the environment for current and anticipated future land 
uses.  

Because the ultimate goal is divesture of the Site from the USCG inventory and its 
transfer to the NPS for use as a recreational property, soil removal is the most practical 
remedy. The proposed removal and off-site disposal of lead-impacted soil above the 
RAO, after treatment with chemical fixating agent (MAECTITE) to stabilize the soil, as 
non-hazardous waste is anticipated to be the final on-site action to address lead 
impacts in soil prior to divestment of the property.  

The federal government currently owns the Site, and the USCG is acting as the lead 
agency as authorized under Executive Order 12580. As the lead agency, USCG is 
voluntarily seeking concurrence from the United States Environmental Protection 
Agency (USEPA) Region 5 that the site characterization and proposed removal and 
off-site disposal of lead-impacted soil above the RAO as non-hazardous waste are 
consistent with the provisions of the NCP and CERCLA Section 120(h).    
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1. Introduction 

This Engineering Evaluation/Cost Analysis (EE/CA) was prepared by MWH Americas, 
Inc. (MWH) on behalf of the U.S. Coast Guard (USCG) for the Passage Island Light 
Station located at Keweenaw County, Michigan (Site). This EE/CA presents a 
summary of previous site characterization activities, a streamlined risk evaluation, 
identification of applicable or relevant and appropriate requirements (ARARs), analysis 
of the cost, implementability and effectiveness of removal action alternatives, selection 
and objectives of the proposed impacted soil excavation and off-site disposal as 
non-hazardous waste, and a conceptual plan for public involvement.  

This EE/CA was developed in accordance with United States Environmental Protection 
Agency (USEPA) Guidance for Conducting Non-Time-Critical Removal Actions Under 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 
OSWER 9360.0-32FS, USEPA/540/R-93/057 (United States Environmental Protection 
Agency 1993). The site location is illustrated on Drawing 7937, Sheet 1 of 4, and the 
site layout is presented on Drawing 7937, Sheet 2 of 4. 

Previous characterization of the Site has indicated concentrations of lead in soil at 
concentrations above Michigan Department of Environmental Quality (MDEQ) Part 201 
Generic Residential Cleanup Criteria and Screening Levels. The lead impacts in soil 
resulted from weathering (i.e., flaking/peeling) of historically applied lead-based 
paint (LBP) on the external surfaces of structures at the Site.  

Lead impacted soil areas are around the septic tank area, the lighthouse and attached 
keeper’s dwelling, the fog signal building, the paint storage shed, the privy, the antenna 
tower, the former shed, the winch house, and the former pump house (Drawing 7937, 
Sheet 2 of 4).  

The federal government intends to divest the property to the National Park 
Service (NPS). The anticipated future use of the Site is recreational.  Because the Site 
will be used for recreation purposes for a limited amount of time annually, the 
developed site-specific recreational land-use criterion of 4,800 milligram per 
kilogram (mg/kg) was found to be protective of human health and the environment.   
The USCG has selected the soil excavation and off-site disposal as non-hazardous 
waste as the site-specific removal action objection (RAO), and intends to implement a 
removal action for the soil impacted by lead above the RAO in accordance with Code 
of Federal Regulations (CFR) Sections 40 CFR 300.410 and 300.415 prior to the 
property divesture. 
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2. Site Characterization 

2.1 Site Description and Background 

2.1.1 Site Description 

The Site is located three and one quarter miles off the northeastern tip of Isle Royale in 
Keweenaw County, Michigan (see Drawing 7937, Sheet 1 of 4). The Site occupies 
southernmost portion of Passage Island and is adjacent to Lake Superior in Section 9, 
T67N R32W in Houghton Township, Keweenaw County. The federal government 
currently owns the Site, which encompasses approximately 6.3 acres of land on which 
lie 12 structures: a lighthouse with attached keeper’s dwelling, a fog signal building, a 
privy, a winch house, a former pump house, a paint storage shed, a steel rail tramway, 
a solar panel, a helicopter landing pad, an antenna tower, a former antenna tower, and 
a boat landing/dock  

2.1.2 Site Background 

The Passage Island Light Station was constructed in 1882, in response to increased 
shipping from lakehead communities, such as Fort Williams/Port Arthur, Ontario, and 
Duluth, to the lower Great Lakes.  The Passage Island Light was fully automated in 
December 1978.  Its fourth order Fresnel Lens was powered by batteries.  Currently, 
the USCG owns and operates the lighthouse and surrounding site structures.  The 
lighthouse is currently an active aid to navigation (ATON) and uses a solar panel to 
produce electricity to run the automated light.   

2.1.2.1 Summary of Historical Site Characterizations 

The following is a brief summary of historical characterizations performed at the Site. 
Each document where referenced is included as an appendix of this EE/CA. 

 Phase I Environmental Site Assessment (ESA) conducted by 
Woodward-Clyde in November 1997.  The Phase I ESA recommended further 
investigation of the areas of the aboveground storage tank (AST), the 
aboveground pipes at the keeper’s dwelling, and around the buildings 
(Appendix A). 

 Phase II Site Assessment (SA) conducted by MWH in December 2003. The 
SA analytical results indicated that lead is the only contaminant present at the 
site at concentrations exceeding MDEQ Part 201 Criteria and that based on 
available data, and the abundance of outcropping basalt bedrock, 
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groundwater is not expected at the site and groundwater as an exposure 
pathway was determined to be incomplete (Appendix B). 

 Waste characterization completed by MWH in June 2004.  Soil waste 
samples were analyzed for specific gravity, total solids, free liquids (paint filter 
test), reactive cyanide, reactive sulfide, pH, flash point, Toxicity Characteristic 
Leaching Procedure (TCLP) metals, TCLP semi-volatile organic 
compounds (SVOCs), TCLP volatile organic compounds (VOCs), and 
polychlorinated biphenyls (PCBs).  TCLP lead was detected in one waste 
characterization sample at a concentration of 49.7 milligrams per liter (mg/L).    
This concentration exceeds the Resource Conservation and Recovery Act 
(RCRA) limit for TCLP lead of 5 mg/L; therefore, if the soil were to be 
disposed without additional treatment, it would be classified as hazardous 
waste.  Waste characterization soil results are summarized in Table 1. 

 Leachate and Total Lead Soil Sampling conducted by MWH in November, 
2005. Soil samples were analyzed for lead Synthetic Precipitation Leaching 
Procedure (SPLP). SPLP results were less than the Resource Conservation 
and Recovery Act (RCRA) TCLP level for lead but exceeded the calculated 
groundwater to surface water interface (GSI) Protection Criteria for Surface 
Water Protected for Drinking Water Use (Appendix D). 

 Cultural Resource Survey conducted by Great Lakes Research, Inc. in 
August, 2004. The survey was combined archival research with pedestrian 
reconnaissance and subsurface testing and determined that there are no 
significant prehistoric or historic period archaeological resources within soils at 
the Passage Island Light Station. The materials found at the Passage Island 
Light Station did not appear at a significant level that would elevate them to 
National Register of Historic Places eligibility. The survey of the property also 
determined that soils deposits were extremely thin and that artifacts included 
therein were largely limited to architectural debris, coal fragments and 
ash/cinder deposits (Appendix C). 

2.2 Source, Nature and Extent of Contamination 

2.2.1 Phase I Environmental Site Assessment 

In November 1997, Woodward-Clyde, performed a Phase I ESA to identify any 
potential recognized environmental conditions at the Site. The Phase I included a site 
reconnaissance visit to observe current site conditions and identify potential sources of 
contamination and a review of readily available site records from public agencies to 
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assess the potential for current or past site usage to have resulted in environmental 
impact. The entire Phase I ESA Report is provided as Appendix A.  

Based on visual observations and the age of the on-site buildings, the potential for LBP 
paint to be present on the buildings was determined to be high. The report concluded 
that soils surrounding the buildings could potentially contain elevated concentrations of 
lead resulting from the historical use of LBP.  

Other results of the Phase I ESA are summarized as follows. 

• Possible spills or releases to surficial soils may have occurred from four on-site 
heating oil ASTs. 

• USCG personnel reported that oil sheen was observed in the septic tank. 

• Miscellaneous aboveground pipes at the keeper’s dwelling were observed during 
the Phase I ESA.  The purpose and extent of the piping was not determined 
during the Phase I ESA.  The piping was suspected to be former fuel 
supply/return lines. 

• Based on visual observations and the age of the structures, asbestos containing 
materials (ACM) may be present on the exterior of the structures.  Possible ACM 
included asphalt roofing shingles. 

2.2.2 Phase II Environmental Site Assessment 

Based on findings reported in the Phase I ESA, MWH performed a Phase II ESA of the 
Site in June 2001 to determine if lead impacts, resulting from the historical application 
of LBP to the buildings, were present in soil or groundwater at the Site. The complete 
Phase II ESA Report is provided in Appendix B. Results of the Phase II ESA are 
summarized as follows.   

2.2.2.1 Soil Results 

A total of seven soil samples, including duplicates, were collected in the former AST 
areas and analyzed during SA activities.  A total of six soil samples, including 
duplicates, were collected in the former aboveground piping area and analyzed during 
SA activities.  A total of six soil samples were collected and analyzed during the septic 
system tank soil investigation.  A total of 43 soil samples, including duplicates, were 
collected and analyzed during the soil investigation for lead.  A total of six soil samples, 
including duplicates, were collected and analyzed during the background metals 
investigation.  Each soil boring was screened for the presence of organic vapors using 
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a photoionization detector (PID).  No elevated PID readings were observed. Soil 
analytical results are summarized in Table 1 and in Drawing 7939, Sheet 3 of 4. 

Soil analytical results from the former AST areas indicated several analytes were 
detected above the laboratory detection limits, but none of the constituents were 
detected above the MDEQ Part 201, Residential Generic Cleanup Criteria.  TPH-DRO 
was detected above the target method detection limit; however, the target method 
detection limit is used for screening only and no Part 201 criterion has been 
established for TPH-DRO. 

Soil analytical results from the former aboveground piping area indicated that no 
analytes were detected above the MDEQ Part 201, Residential Generic Cleanup 
Criteria.   

Soil analytical results from the septic system tank area indicated that lead was detected 
in exceedance of the direct contact criteria of 400 mg/kg in all five soil borings.  Lead in 
soil analytical results ranged from 417 mg/kg to 786 mg/kg.  Due to the proximity of the 
lead detections in the septic tank area to the keeper’s dwelling, the lead detections in 
this area are likely attributable to impacts from LBP from the exterior of the keeper’s 
dwelling.   

Soil analytical results from the 43 soil samples collected during the soil investigation for 
lead indicated that lead was detected at concentrations exceeding MDEQ Part 201 
Direct Contact Criteria (400 mg/kg) in 36 soil borings. The soil borings exceeding 
criteria surround the following site structures: the lighthouse and attached keeper’s 
dwelling, fog signal building, winch house, antenna tower, paint locker, and privy.  Lead 
in soil concentrations ranged from 100 mg/kg to 41,040 mg/kg. 

Soil analytical results for the background samples indicated that cadmium, chromium, 
and lead were not detected above criteria.  Cadmium was not detected above 
laboratory detection limits.  Chromium was detected above laboratory detection limits 
at concentrations ranging from 18.9 mg/kg to 33.9 mg/kg.  Lead was also detected 
above laboratory detection limits at concentrations ranging from 19.8 mg/kg to 
288 mg/kg.   

Results of this site characterization indicate that surface and near-surface soils around 
the septic tank and around the site structures have been impacted by LBP from the 
external building surfaces (Final Site Assessment Report Former Storage Tank Areas 
and Soil Assessment for Lead, MWH December 2003) 
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2.2.2.2 Groundwater Results 

No drinking water wells are located on-site and groundwater was not encountered 
during the SA activities.  While the facility was operational, potable water was pumped 
from Lake Superior.  In addition, according to USCG Civil Engineering Unit (CEU) 
Cleveland personnel, level foundations for the buildings were constructed by blasting 
away portions of the bedrock using explosives.  The foundation of the lighthouse and 
Keeper’s Dwelling is recessed approximately 8 feet into the bedrock.  Groundwater 
was not encountered during the construction of the building foundations.  Based on the 
available data and due to bedrock outcrops throughout the island and at the shoreline, 
groundwater is not expected to be present on the island. Therefore, direct contact and 
ingestion of groundwater through which constituents in the soil have leached are not 
considered complete exposure pathways.  

2.2.3 Waste Characterization Activities 

Two composite soil samples were collected for waste characterization by MWH in June 
of 2004.  One composite sample was collected from three locations around the winch 
house.  The second composite sample was collected from six discrete locations around 
the keeper’s dwelling/lighthouse and fog signal building.  The samples were analyzed 
for specific gravity, total solids, free liquids (paint filter test), reactive cyanide, reactive 
sulfide, pH, flash point, TCLP metals, TCLP SVOCs, TCLP VOCs, and PCBs.   

2.2.3.1 Soil Results 

The soil waste characterization results are summarized in Table 1.  TCLP lead was 
detected in WC-1 at a concentration of 49.7 mg/l.  This concentration exceeds the 
RCRA threshold for TCLP lead of <5 mg/l; therefore, if the soil were to be disposed 
without additional treatment, it would be classified as hazardous waste.   

2.2.4 Additional Site Characterization Activities 

Based on findings reported in the Phase II ESA, MWH performed additional Site 
characterization activities in June 2005 following recommendations from the MDEQ to 
provide data to evaluate the leachability of impacted soil to surface water. The Final 
Leachate and Total Lead Soil Sampling Summary Letter Report is provided in 
Appendix D. Results of the additional Site characterization activities are summarized 
as follows.   

2.2.4.1 Soil Results 

Ten soil samples were collected from the site and submitted for SPLP lead analysis.  
This analysis is used to simulate the potential leachability of lead in the soil from 
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precipitation.  The locations of the soil samples were chosen to represent the array of 
the lead concentrations in the soil, based on the previous lead sampling analytical 
results from the SA performed in 2001.  The analytical results of the SPLP lead 
samples were compared to the RCRA TCLP level for lead of 5,000 micrograms per 
liter (μg/l), as no SPLP lead criterion or action levels are available.  The soil analytical 
results ranged from 5.27 μg/l to 166 μg/l, which is considerably less than the RCRA 
TCLP level of 5,000 μg/l.  These results indicate that the impacted soils are not 
leaching to the environment at the Site at concentrations considered to be hazardous.  

Of the ten soil samples collected, all exceeded the MDEQ Direct Contact Criteria of 
400 mg/kg. Although the potential for a shallow aquifer to exist at the Site is highly 
unlikely, the groundwater cannot be ruled out as a pathway unless it is demonstrated to 
not be complete.  All of these samples were located near site structures.  Fine Fraction 
samples results were compared to Soil Particulate Inhalation Criteria, and no samples 
exceeded this criteria.   

2.2.4.2 Groundwater Results 

Shallow aquifers are highly unlikely to exist at the Site; groundwater was not 
encountered during any site investigation activity.  

2.3 Streamlined Risk Evaluation 

The USCG has occupied the Site since 1882, and the land was vacant prior to this. 
According to the Phase I ESA, four ASTs were identified on a 1996 plot plan. Two 
4,000-gallon steel ASTs containing fuel oil were located near the Fog Signal Building, a 
fuel oil tank of unknown size was located near the Fog Signal Building, and a 
1,800-gallon fuel oil AST was located near the boat landing. In 1996 the four ASTs, 
one underground septic tank, and one fiberglass chlorination holding tank were 
removed. According to a site survey report dated 1989, three 2,000-gallon fuel oil ASTs 
were installed in 1983. These tanks were installed to replace a 1977 bladder system 
that consisted of four 750-gallon poly-vinyl tanks stored on racks in the basement of 
the Fog Signal Building.  

Soil analytical results from the Phase II SA from the former AST areas indicated no 
analytic was detected above the Part 201, Residential Generic Cleanup Criteria.  
TPH-DRO was detected above the target method detection limit; however, the target 
method detection limit is used for screening only and no Part 201 criterion has been 
established for TPH-DRO. 

No use of chemicals or hazardous substances is known to have occurred on adjacent 
properties. LBP was used on the buildings, and weathering of the paint has resulted in 
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elevated lead concentrations in near-surface soils. Lead in soil was identified as the 
only constituent of concern (COC) based on historical information and site 
characterization data. 

The current and future use of the Site is expected to be recreational. Due to the 
anticipated property divesture, the USCG acting as the lead agency has established a 
RAO for lead in soil based on a restricted land use.  

2.3.1 Soil RAO 

The USCG has selected a RAO for lead in soil at the Site of 4,800 mg/kg based on the 
calculated site-specific recreational use data (Appendix E). Non-residential adult 
exposure to lead in soil was evaluated using USEPA’s Technical Review Workgroup 
model for lead (USEPA, 2003, 2009).  

Under a current and anticipated future recreational use of the Site, the selected RAO is 
very conservative because the actual exposure frequency and duration is expected to 
be much lower than the assumptions used in calculating the site specific recreational 
criteria.  

2.4 Regulatory Requirements 

2.4.1 Agency Roles 

Executive Order 12580 of January 23, 1987 titled Superfund Implementation delegates 
to federal agencies the authority and responsibility to implement provisions under 
CERCLA including, but not limited to, conducting hazardous substance response 
activities such as removal Site characterization and removal action. As provided in 
Executive Order 12580 and the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP), the USCG is acting as the lead agency for implementing the 
removal actions proposed at the Site.  

The federal government intends to divest the Site following the USCG removal of soil 
impacted by lead above RAO and subsequent verification of the soil remediation. To 
that end, the USCG has contracted the preparation of this EE/CA. The USCG is 
seeking review of this EE/CA by the USEPA Region IV to obtain, in essence, USEPA’s 
advisory opinion relating to the USCG’s compliance with provisions of the NCP and 
CERCLA Section 120 (h). 

The USCG solicited input from the MDEQ in evaluating potential ARARs and 
determining an RAO for the Site, but the MDEQ has not responded to the request for 
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state ARARs at this time. Potential federal and state ARARs are summarized in 
Appendix F. 

2.4.2 Identification of Applicable or Relevant and Appropriate Requirements and To Be 
Considered Guidance 

Section 121(d) of CERCLA as amended by the 1986 Superfund Amendments and 
Reauthorization Act (SARA) and Section 300.415(i) of the NCP require that removal 
actions attain ARAR’s to the extent practical considering the exigencies of the situation. 
Federal ARARs are to be considered in formulating a removal action. Where state 
requirements are promulgated, more stringent than federal requirements, and identified 
by the state; they are also to be considered to the extent practical given the exigencies 
of the situation.  

Both federal and state statutes and regulations have been considered in the analysis of 
potential ARARs included in this EE/CA.  ARARs can include cleanup standards, 
standards of control, and other substantive environmental protection requirements, 
criteria, or limitations promulgated under federal or state law that specifically address a 
hazardous substance, pollutant, contaminant, removal action, location, or other 
circumstance at a Site. Non-promulgated advisories, criteria or guidance issued by 
federal or state governments are not legally binding, but can be referenced as to be 
considered (TBC) if they are useful in interpreting ARARs and in evaluating and 
selecting removal action criteria.  

The USCG reviewed federal statutes and regulations to identify ARARs and TBCs for 
the removal action.  In addition, the USCG submitted a letter to the MDEQ on 
May 25, 2011, requesting identification of ARARs to address lead-impacted soil at the 
Site, but the MDEQ have not respond to the request for state ARARs at this time.  

The ARARs and TBCs are divided into three categories: chemical-specific, 
location-specific, and action-specific requirements.  

• Chemical-specific requirements set health- or risk-based concentration limits or 
ranges for specific hazardous substances in various environmental media. 
Chemical-specific ARARs provide site cleanup levels or a basis for calculating 
cleanup levels.  

• Location-specific requirements set restrictions on the types of removal 
activities that can be performed based on specific site characteristics or 
location. Location-specific ARARs provide a basis for assessing restrictions 
during the formulation and evaluation of site-specific remedies. Removal 
actions may be restricted or precluded based on siting laws for hazardous 
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waste facilities and based on proximity to wetlands, floodplains, or man-made 
features such as landfill, disposal area, and/or local historic buildings. 

• Action-specific requirements set controls or restrictions on the design, 
implementation, and performance of removal actions. Action-specific ARARs 
specify performance levels, actions, or technologies and specific levels for 
discharge of residual chemicals.  

The site-specific ARARs and TBCs identified for the removal action at the Site are 
presented in Table [2a], Table [2b] and Table [2c]. Table [2a] identifies potential federal 
and state chemical-specific ARARs and TBC guidance, Table [2b] identifies potential 
location-specific ARARs and TBC requirements, and Table [2c] identifies potential 
action-specific ARARs and TBC requirements  

2.4.3 Compliance with National Historic Preservation Act 

In accordance with Section 106 of the National Historic Preservation Act (NHPA), the 
USCG contracted the completion of an Archeological Cultural Resources Survey for 
the Site to determine if the planned site characterization activities and potential 
remedies could affect culturally significant resources, if present at the Site. A copy of 
the Archeological Cultural Resources Survey is provided in Appendix C. 

The survey included historical records research, a visual survey of the Site and shovel 
tests to identify any culturally significant artifacts. The survey determined that there are 
no significant prehistoric or historic period archaeological resources within the Site and 
hence the proposed activities are not expected to affect significant cultural or historical 
resources. 

2.4.4 Compliance with Endangered Species Protection Requirements   

The Michigan State listed species within the footprint of the USCG Passage Island 
Light Station are the Rock Whitlow-grass (Draba arabisans), which is a species of 
concern, and the Prickly saxifrage (Saxifraga tricuspidata), which is a state threatened 
Species.  These two species were identified by the NPS. The MDEQ (formerly 
Michigan Department of Natural Resources) issued an Endangered Species Permit 
(Permit #1615) to conduct scientific activities (soil excavation) on the 
threatened/endangered species (Appendix G).  The permit was only valid for the areas 
of lead contamination around the former USCG Passage Island Light Station. The 
permit allowed the collection and off-site disposal of state threatened or endangered 
plants occurring within the area of lead contamination.  A representative from the NPS 
will be at the Site during the mobilization stage to flag the areas of state-listed plants 
outside the contamination area. Foot traffic, equipment operation and equipment 
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staging will be minimized in areas where state-listed plants to occur outside of the 
project foot print.   
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3. Identification of Removal Action Objectives 

The primary objective of the proposed removal action is to protect the public health, 
welfare and the environment, thereby facilitating the transfer of the property from the 
federal inventory to the NPS. As indicated in Section 2.3, the only COC identified at the 
Site is lead in soil. 

The anticipated future use of the Site is for recreational purposes and access to the 
Site is limited to boat visitors. Therefore, removal of soil exceeding site-specific 
recreational criterion of 4,800 mg/kg would be protective of human health and the 
environment.   

The residual lead in soil above the RAO has been defined horizontally and vertically as 
detailed in Section 2.2 and appears confined to surface and near-surface soil in 
proximity to the existing structures at the Site. This is consistent with the conceptual 
site model that indicates the soil lead impacts are derived from weathering of 
historically applied lead-based paint to the external surface of the site structures 

As detailed in Section 2.2, leaching of lead impacted soil into the groundwater was not 
identified as an issue at the Site. No other potential sources of soil or groundwater 
contamination have been identified at the Site. 
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4.  Removal Action Alternative Analysis and Selection 

In accordance with the USEPA guidance on conducting non-time critical removal 
actions under CERCLA (USEPA 1993), a limited number of potential alternatives to 
achieve the Site RAO and comply with ARARs have been identified and assessed.  

4.1 Identification and Analysis of Alternatives 

Potential alternatives to achieve the site RAO and comply with ARARs include no 
further action, restrictive covenants, risk assessment/exposure pathway evaluation, 
monitored natural attenuation, capping, soil stabilization, chemical extraction, 
phytoremediation, soil washing, in-situ chemical precipitation, and soil removal. Each of 
these potential alternatives was evaluated with respect to the extent of impacts, the 
Site-specific RAO, and current and anticipated future land use. Table 3 provides a 
summary of the analysis of each alternative with respect to effectiveness, 
implementability (i.e., technical and administrative feasibility) and estimated cost.  

• No Action 

Under this alternative, the impacted soil would remain in place with no effort to 
reduce concentrations or address potential exposure or migration pathways. The 
no action alternative would require a 5-year review into perpetuity, but is 
technically feasible, and the cost of implementing this alternative is relatively 
low (Table 3). However, this alternative is not effective or administratively feasible 
and would not comply with ARARs. Because current soil conditions at the Site are 
not protective of human health and the environment, this option was not 
considered for further evaluation for this Site.  

• Restrictive Covenants 

This alternative would require the application of deed restrictions limiting or 
prohibiting the use or disturbance of soil at the Site and restricting access to areas 
of the Site with soil impacts above the RAO. This alternative may be technically 
feasible and could be effective in reducing the risk of exposure but does not by 
itself address potential migration pathways. The restrictive covenants would 
accompany the property deed into perpetuity. Continued verification of the land 
use and compliance with land-use restrictions would be required, including annual 
inspections and 5-year reviews, which makes this alternative relatively 
costly (Table 3). This alternative was not retained for further evaluation because 
the cost of implementing this alternative is relatively high.  
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• Risk Assessment/Exposure Pathway Evaluation 

This alternative involves a more comprehensive evaluation of potential migration 
and exposure pathways, and assessment of the potential risks associated with 
each pathway with respect to the anticipated future land use. Risks associated 
with the soil direct contact exposure pathway can be evaluated with respect to 
specific areas or exposure units. This evaluation could include calculation of a 
higher RAO (i.e., site-specific cleanup level) based on an appropriate exposure 
scenario for property with restricted access where the residential exposure 
assumptions are not applicable. A statistical analysis of data to evaluate the soil 
direct contact pathway could also be performed by calculating an upper 
confidence level (UCL) for the mean concentration in soil within an exposure unit.  

This alternative may be effective in characterizing the risks associated with 
specific migration and exposure pathways. However, by itself this alternative 
would not comply with ARARs or facilitate property divestment without 
implementing additional measures such as administrative or engineered exposure 
controls. Therefore, a risk assessment/exposure pathway evaluation was not 
retained for further evaluation at the Site. 

• Capping 

This alternative involves constructing an exposure barrier or “cap” to eliminate the 
soil direct contact exposure pathway. This alternative is both effective and 
technically feasible for reducing the risk of human exposure to impacted soils but 
does not by itself effectively address potential migration pathways. The costs 
associated with construction of a soil cap are relatively low.  However, long-term 
annual inspections and monitoring and continual 5-year reviews would be required 
into perpetuity to verify the integrity of the exposure barrier. Therefore, the total 
cost of this alternative is relatively high (Table 3). This alternative was not retained 
for further evaluation for this Site. 

• Soil Stabilization 

This alternative involves the addition of chemical stabilizers to the impacted soils 
to reduce the mobility of the contaminants. This alternative could be effective in 
reducing potential exposure to soil lead impacts and effectively addresses the 
potential migration of soil impacts. Additional costs associated with this option 
would include a treatability study, as well as post-treatment verification testing to 
confirm RAOs have been met. Long-term performance monitoring may also be 
required to determine if conditions change and constituents could be remobilized. 
Because this alternative does not effectively eliminate the long-term risk of human 
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exposure by itself, and does not facilitate divesture of the property it was not 
retained for further evaluation for this Site. 

• Chemical Extraction 

This alternative involves excavation of soils impacted by lead above the RAO and 
onsite treatment of the excavated material. The soil is treated by adding a chemical 
extractant in which the lead in the soil dissolves. The extractant is then disposed of 
accordingly and the treated soil can be reused for restoration of the Site. 
Restoration will consist of returning the land surface and vegetation similar to pre-
excavation conditions. This alternative is effective and technically feasible for 
reducing the risk of human exposure and addresses potential migration pathways. 
While many of the costs associated with chemical extraction are similar to those of 
soil removal (Table 3), the additional costs of a treatability study, the chemical 
extractant and disposal of the waste steam along with additional labor make the 
cost of this alternative relatively high. This alternative also may not be effective in 
removing paint chips from the soil matrix. Therefore this alternative was not 
retained for further evaluation for this Site. 

• Phytoremediation 

This alternative involves the planting of vegetation which take up lead through 
bioaccumulation from the soil and store it in the tissues of the plants. This 
alternative is effective and technically feasible for reducing the risk of human 
exposure to impacted soils. The costs associated with the initial planting of the 
phytoremediation system are relatively low. However, harvesting and maintenance, 
including any necessary re-plantings and proper disposal of the plants after 
remediation would be required. This alternative does not address paint chips that 
could be present in the soil matrix. Further, multiple rounds of verification of soil 
remediation sampling would likely be required during remediation to demonstrate 
the effectiveness of the phytoremediation at meeting the RAO. Additional 
administrative and/or engineering controls may also be required during the 
remediation process. Therefore, the total cost of this alternative is relatively 
high (Table 3). Additionally, the NPS has indicated they would not allow this 
alternative due to the requirement that non-native species of plants would need to 
be introduced to the island.  This alternative was not retained for further evaluation 
for this Site. 

• Soil Washing 

This alternative involves excavation of soils impacted by lead above the RAO and 
on-site treatment of the excavated material. Soil washing is an aqueous based 
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system in which smaller particles for which lead has a greater affinity are 
separated from larger soil particles. The contaminated material is disposed of 
off-site and the remaining larger soil particles can be reused for restoration of the 
Site. Restoration would consist of returning the land surface and vegetation similar 
to pre-excavation conditions and may require importing additional clean soil 
backfill. This alternative is effective and technically feasible for reducing the risk of 
human exposure and addresses potential migration pathways. While many of the 
costs associated with soil washing are similar to those of soil removal (Table 3), 
the additional costs of a treatability study, mobilization and setup of soil washing 
equipment, and potential secondary treatment and/or disposal of the waste steam 
make the cost of this alternative relatively high. This alternative also may not be 
effective in removing paint chips, since paint chips would be retained with the 
coarser soil fractions that are returned to backfill the removal areas. Therefore, this 
alternative was not retained for further evaluation for this Site. 

• Soil Removal 

Soil removal includes excavation and off-site disposal of soils impacted by lead 
above the RAO.  The removal of impacted soil effectively eliminates the direct 
contact exposure pathway and removes paint chips along with the impacted soil. 
In addition, soil removal is both technically and administratively feasible. Soil 
removal eliminates the need for long-term inspection and/or 5-year reviews. The 
cost of the soil removal and off-site disposal is relatively low compared to the other 
alternatives (Table 3). This alternative is cost effective, provides effective 
protection for human health and the environment, and can be implemented to 
facilitate property divestment.  

The following alternatives to address the soil impacts (i.e., no further action, restrictive 
covenants, capping, soil stabilization, chemical extraction, phytoremediation and soil 
washing) were initially considered but eliminated from further evaluation because they 
are not effective at protecting human health and the environment, are not 
implementable, and/or are not cost effective.  Soil removal represents the most 
effective, implementable, and cost-effective action for the Site and is recommended as 
the protective and cost-effective alternative consistent with the requirements of the 
NCP. This selected remedy is based on restricted land use as recreational by the NPS. 

4.2 Removal Action 

The following sections describe the soil excavation and off-site disposal as 
non-hazardous waste proposed for the Site.  
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4.2.1 Description 

4.2.1.1 Lead-Based Paint Abatement 

Loose LBP from the exterior walls of the buildings within reach from the ground without 
ladders or scaffolding will be wet scraped, collected and containerized in 5-gallon 
buckets.  Only loose paint chips will be scraped off using wetting methods   

4.2.1.2 Soil Removal Action 

The recommended remedy for soil includes excavation and off-site disposal of soils 
impacted by lead above the RAO as provided in Section 300.415 of the NCP. Details of 
the proposed soil removal action are provided in the Removal Action Work 
Plan (RAWP) and summarized as follows. 

Soil impacted with lead above the RAO will be excavated, stabilized, and transported 
to appropriately licensed and screened landfills for disposal. Site characterization 
sampling indicates the lead impacts above the RAO criterion are in the surface and 
near-surface soils around the septic tank and around the site structures. 

Approximately 85 tons of characteristically hazardous soil will be removed from the 
area around the Lighthouse and Fog Signal Buildings, the Winch House and the 
Former Fuel Oil AST northeast of the Fog Signal Building. Soil from this area will be 
removed, stabilized and transported to a licensed landfill for disposal as 
characteristically non-hazardous soil.   The proposed soil removal extent is identified in 
Drawing 7937, Sheet 4 of 4 

Removal and off-site disposal of soil impacted by lead from weathered paint on the 
structures meets the requirements of Section 300.410 and Section 300.415 of the NCP 
and eliminates unacceptable risks to human health, welfare and the environment for 
current and anticipated future land uses. Because the ultimate goal is divesture of the 
Site from the federal inventory, the removal of the impacted soil above the RAO is the 
most practical remedy. This EE/CA and the RAWP will be made available for public 
review and comment as described in Section 5. 

Institutional controls were selected as part of the remedy. These controls would include 
land use controls, deed restrictions, and required signage for the Site. Land use 
controls would prevent use of the Site for anything other than recreational uses. Any 
disturbances or use of the soil would require prior USEPA approval. Deed restrictions 
would prevent property transfers without continued land use controls. Signage 
requirements would warn site visitors or trespassers of the contamination present. 
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Compliance to these restrictions would be documented in annual site reviews for 
protectiveness of the environment and human health. 

4.2.2 Effectiveness 

The removal of impacted soil above the RAO effectively eliminates the soil direct 
contact exposure pathway. Soil removal also addresses any characteristically 
hazardous soils (if present), and provides effective protection for human health and the 
environment and facilitates property divesture. 

4.2.3 Cost 

The estimated costs for the proposed removal action, including soil excavation, 
stabilization, transportation & off-site disposal (as non-hazardous) are presented in 
Table 4 and in details in Appendix H. Based on the rates and estimated quantities, the 
total present worth of the proposed removal action is estimated to be $1,010,790.53. 

4.2.4 Implementability 

Appropriate contractors, equipment, and disposal facilities have been identified to 
complete the proposed soil removal action in a timely and efficient manner. The depth 
and extent of the proposed excavations are limited, which will further facilitate the 
cost-effective and efficient removal, verification sampling, and surface restoration 
activities. 

4.3 Removal Verification Sampling 

During the soil removal, appropriate verification samples will be collected as described 
in the Field Sampling Plan (FSP) for the Site (FSP, MWH, March 2011) to verify the 
effective and complete removal of soil impacted above the RAO. Appropriate quality 
assurance/quality control (QA/QC) samples will also be collected in accordance with 
the QAPP for the Site. 

4.4 Removal Action Schedule 

The proposed project schedule is provided as Table 5. Preparation of the final EE/CA 
and, will occur after the USEPA review and comment on the draft documents. Work on 
the Site, including review of all documents, completion of the proposed soil removal 
activities and subsequent soil remediation verification sampling, is anticipated to be 
completed by September 2013.   
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5. Plan for Public Participation 

Pursuant to public participation provisions described in Section 300.415(m), of the 
NCP, the USCG has prepared the following plan for facilitating public involvement in 
the Site soil removal action under CERCLA.  

Pursuant to public participation provisions described in Section 300.415(m), of the 
NCP, the USCG has prepared the following plan for facilitating public involvement in 
the Site soil removal action under CERCLA.  To date, communication with local 
stakeholders and the public has included MDEQ, and the NPS. 

A public notice regarding the proposed soil removal action will be posted in the local 
newspaper, in Houghton, Michigan.  Documents generated during the CERCLA 
process for the Site including this EE/CA and RAWP will be made available for public 
viewing.  The documents will be posted electronically at 
http://www.d9.uscgnews.com/go/doctype/4007/117211.  Each of the final documents 
will also be reproduced in full hardcopy and provided to the Houghton Library in 
Houghton, Michigan for public viewing. Consistent with requirements of the NCP, the 
USCG will consider appropriate relevant comments received within the 30-day review 
period. 

 

 

 

 

SAB\KEG\TMZ 
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TABLE 1
Soil Analytical Results - Lead in Soil 
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

Sample ID Depth Lead TCLP Lead
(inches bgs) mg/kg mg/l

SB-01 (0-3") 2,513
SB-02 (0-3") 17,712
SB-03 (0-3") 1,218
SB-04 (0-6") 3,385
SB-05 (0-2") 3,526
SB-06 (0-3") 2,778
SB-07 (0-4") 2,812
SB-08 (0-3") 8,718
SB-09 (0-4") 422
SB-10 (0-3") 1,029
SB-11 (0-4") 1,125
SB-12 (0-4") 1,376
SB-13 (0-4") 2,302
SB-14 (0-6") 1,386
SB-15 (0-3") 4,722
SB-16 (0-6") 778
SB-17 (0-3") 1,450
SB-18 (0-4") 585
SB-19 (0-2") 691
SB-20 (0-3") 382
SB-21 (0-3") 1,294
SB-22 (0-4") 1,466
SB-23 (0-3") 834
SB-24 (0-4") 2,347
SB-25 (0-4") 1,660
SB-26 (0-4") 1,230
SB-27 (0-2") 6,610
SB-28 (0-3") 7,597
SB-29 (0-3") 41,040
SB-30 (0-4") 6,287
SB-31 (0-3") 6,807
SB-32 (0-4") 648
SB-33 (0-2") 436
SB-34 (0-2") 5,333
SB-35 (0-3") 812
SB-36 (0-3") 23,826
SB-37 (0-4") 453
SB-38 (0-3") 103
SB-39 (0-3") 338
SB-40 (0-3") 100
WC-1 49.7
WC-2 <5.0

CRITERIAa

Removal Action Objective  (RAO) 4,800
Residential Direct Contact 400
Indoor Air NLV
Inhalation 100,000
Statewide Default Background 21
RCRA Threshold 5
Calculated Background 538

NOTES:
1.  mg/kg: milligrams per kilogram 
2.  mg/l: milligrams per liter 
3.  TCLP: Toxicity Characteristic Leaching Procedure 
4.  Highlighted cells indicate an exceedance of Residential Direct Contact Criterion 
5.  Boxed cells indicate an exceedance of RAO
6. Undelined cells indicate an exceedance of the Resource Conservation and Recovery Act (RCRA) Threshold
7.  inches bgs: inches below ground surface

CRITERIA:
Criteria is Michigan Department of Environmental Quality (MDEQ), Part 201 of the Natural Resources 
and Environmental Protection Act, 1994 Public Act 451, as amended, Residential 
Generic Cleanup Criteria and Screening Levels

1.  Indoor Air:  Soil Volatilization to Indoor Air Inhalation Criteria
2.  Inhalation:  Particulate Soil Inhalation Criteria
3.  NLV: Criteria not available under MDEQ Part 201, hazardous substance is not 
     likely to volatize under most conditions
4.  Calculated Background:  Calculated site-specific background concentrations, represent upper limit
5.  RCRA Threshold for 40 CFR 261.24 Table 1

JLB/KAK/KMD/EAG
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Table 2a 
Potential Federal and State Chemical-Specific ARARs  

To Be Considered Guidance 
USCG Passage Island Light Station 

Keweenaw County, Michigan 
 

Page 1 of 1 
 

Constituent of 
Concern and Media 

Authority Act Statute, Regulation, Administrative Code, or Guidance Document Status  Synopsis of Requirement, Criteria, or Guidance 
Federal Requirements and/or Criteria. 

Lead in Soil Federal 
Advisories, 
Guidance, and 
Training Material. 

NA Recommendations of the Technical Review Workgroup (TRW) for 
Lead for an Interim Approach to Assessing Risks Associated with 
Adult Exposures to Lead in Soil. 
TRW for Lead, Washington, D.C. 
(United States Environmental Protection Agency 1996.) 

To Be 
Considered. 

This is non-promulgated guidance that describes a methodology for assessing risks associated with 
nonresidential adult exposures to lead in soil. 

State Requirements and/or Criteria. 
Waste and 
Hazardous 
Materials 
Division 

Natural 
Resources and 
Environmental 
Protection 
Act (NREPA) 

Part 111, Hazardous Waste Management, of the Natural Resources 
and Environmental Protection Act, 1994 PA 451, as amended 
(NREPA). (MCL 324.111, et seq.) 
Michigan Administration Code: 
R 299.9202-9208, R 299.9212, R299.9228,R 299.9301-9312, 
R 299.9401-9413, R 299.9501-9523, R299.9601-9634, 
R 299.9701-9713, R 299.9801-9816, and R 299.11001-11008, et. seq. 
Part 1: General Provisions; 
Part 2: Identification and Listing of Hazardous Waste; 
Part 3: Generators of Hazardous Waste; 
Part 4: Transporters of Hazardous Waste; 
Part 5: Construction Permits and Operating Licenses; 
Part 6: Owners and Operators of Hazardous Waste treatment, 
Storage and Disposal Facilities; 
Part 7: Financial Capability; 
Part 8: Management of Specific hazardous Wastes, Specific Types of Hazardous 
Waste 
Part 9: Hazardous Waste Service Fund; 
Part 10: Availability of Referenced Materials 
Formerly known as Act 64 (1979) 

Potentially 
Applicable 

Defines hazardous waste and establishes requirements for hazardous waste generators, transporters, and 
treatment/storage/disposal facilities. It is the implementing statue for the federally delegated program under the 
Resource Conservation and Recovery Act (RCRA), as amended by the Hazardous Waste Amendments 
(HSWA). Regulates the generation, transport, treatment, storage, and disposal of hazardous wastes from site 
remediation. Regulates closure, post-closure, and corrective action for hazardous waste treatment, storage, 
and disposal facilities. 
 
Note: The State of Michigan has authorization to administer Federal RCRA Subtitle C in the State. 
- 
Must be com-plied with by persons engaging in activities, which would generate, transport, treat, store, or 
dispose of hazardous waste in this state. Administrative Rules define hazardous waste based on analytical 
procedures, usage, and process of generation. Response activities may generate waste residuals that may be 
classified as hazardous waste. Used for characterizing and identifying hazardous wastes and determining 
appropriate treatment and disposal. 

Air Quality 
Division 

NREPA Part 55, Air Pollution Control of the Natural Resources and Environmental 
Protection Act, 1994 Pa 451, as amended (NREPA). 
(MCL 324.55, et seq.) 

Potentially 
Applicable 

Defines air quality standards for potential air emission sources. Prohibits the emissions of air contaminants in 
quantities that cause injurious effects to human health, animal life, plant life of significant economic value, 
and/or property or that interfere with the enjoyment of life or property in the state. 
Applicable for remedial alternatives that would generate air emissions ,i.e., dust, fumes, gas, mist, odor, 
smoke, vapor, or any combination thereof. For Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) remedial actions that take place entirely on-site, discharge requirements could be 
identified through the issuance of a Substantive Requirements Document. 

Remediation and 
Redevelopment 
Division 

NREPA Part 201, Environmental Remediation, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). 
(MCL 324.201, et seq.) 

Potentially 
Applicable 

In part, protects the environment and natural resources of the state; regulates the discharge of certain 
substances into the environment; regulates the use of certain lands, waters, and other natural resources of the 
state; and prescribes the powers and duties of certain state and local agencies and officials. 
Establishes cleanup criteria for sites of environmental contamination based on current and future land use. 
Regulates cleanup of releases of hazardous substances in concentrations that constitute a facility as that term 
is defined in Section 2010(o) of Act 451 to soil and groundwater. 

 
Notes: 
ARARs = Applicable or Relevant and Appropriate Requirements 
CERCLA = Comprehensive Environmental Response, Compensation and Liability Act 
CFR = Code of Federal Regulations 
HSWA = Hazardous Waste Amendments 
MCL = Michigan Compiled Laws 
NREPA = Natural Resources Environmental and Protection Act 
RCRA = Resource Conservation and Recovery Act  
TRW = Technical Review Workgroup 
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and Media 

Authority Act Statute, Regulation, Administrative Code, or Guidance Document Status  Synopsis of Requirement, Criteria, or Guidance 
Federal Requirements and/or Criteria. 

The Site is  located three 
and one quarter miles off 
the northeastern tip of 
Isle Royale in Keweenaw 
County, Michigan and 
has the following 
specifics: 
• Federally owned 

property 
• Habitat for 

Threatened Species 
 
 

Federal 
Regulatory 
Requirement. 

Endangered Species 
Act of 1973. 

Endangered Species 16 United States Code (USC) 1531-1544. 
 
16 USC Chapter 35 
 
Endangered and Threatened Wildlife and Plants (50 CFR Part 17) 50 
CFR 17 
 
Cooperation of Endangered and Threatened Species of Fish, Wildlife, 
and plants – Cooperation with the States (50 CFR Part 81) 50 CFR 81 
 
Designated Critical Habitat (50 CFR 226) 50 CFR 226 
 
Interagency Cooperation Endangered Species Act of 1973 (50 CFR 
402) 50 CFR 402 

Potentially 
Relevant and 
Appropriate 

These rules require federal agencies to ensure that their actions do not jeopardize the continued existence 
of any threatened or endangered species or adversely modify the habitat of such species. For non-major 
construction, a request for determination of whether any listed species or habitat are in the project area is 
required, and based on that determination, a biological assessment may be also required. 

State Requirements and/or Criteria. 
All DEQ 
Divisions 

Natural Resources 
Environmental and 
Protection Act of 
1994, Public Act 451 
as amended 
(NREPA). 

Part 17, Environmental protection, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA).  
(MCL 324.17, et seq.) 
Michigan Administrative Code:  
R 324.1701, et. seq. Formerly known as Act 127 (1970) 

Relevant and 
Appropriate 

Provides the protection of natural resources. The protection of state resources prohibits any action that 
pollutes, impairs, or destroys the state's natural resources due to any activities conducted at a site of 
environmental contamination. 

Land and 
Water 
Management 

NREPA Part 91, Soil erosion and Sedimentation Control, of the Natural Resources 
and Environmental Protection Act, 1994 PA 451, as amended ( NREPA). 
(MCL 324.9101, et seq.) 
Michigan Administrative Code:  
R 336.1701, et. seq. Formerly known as Act 347 (1972) 

Relevant and 
Appropriate 

Requires a soil erosion control and sedimentation plan for any earth charges of one or more acres and/or 
any earth changes within 500 feet of a lake or stream. Establishes rules prescribing soil erosion and 
sedimentation control plans, procedures, and measures. 

Remediation 
and 
Redevelopment 
Division 

NREPA Part 201, Environmental Remediation, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). 
(MCL 324.20101, et seq.) 
Michigan Administrative Code:  
R 299.5511 (3)(a), et. seq. Formerly known as Act 307 (1982) 

Relevant and 
Appropriate 

In part, protects the environment and natural resources of the state; regulates the discharge of certain 
substances into the environment; regulates the use of certain lands, waters, and other natural resources of 
the state; and prescribes the powers and duties of certain state and local agencies and officials. Establishes 
cleanup criteria for sites of environmental contamination based on current and future land use. Regulates 
cleanup of releases of hazardous substances in concentrations that constitute a facility as that term is 
defined in Section 2010(o) of Act 451 to soil and groundwater. 

Land and 
Water 
Management 
Division 

NREPA Part 323, Shore lands Protection and Management, of the Natural 
Resources and Environmental Protection Act, 1994 PA 451, as amended 
(NREPA). (MCL 324.32301, et seq.) 
Michigan Administrative Code:  
R 281.21, et. seq. Formerly Known as Act 245 (1970) 

Relevant and 
Appropriate 

Regulates the alteration of the soil and vegetation within a great Lakes shore land environmental area 
without a permit. Regulates activities in high-risk erosion areas and flood risk areas (administered by local 
units of government through the federal flood insurance program) as well as environmental areas. May be 
applied to environmental sites of contamination that may affect the protection and management of Great 
Lake shore land areas. 

Office of the 
Great 
Lakes 

NREPA Part 329, Great Lakes Protection, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). 
(MCL 324.32901, et seq.) 
Michigan Administrative Code: 
R 324.32901, et. seq. 

Potentially 
Relevant and 
Appropriate 

Careful management of the Great Lakes will permit the rehabilitation and protection of the lakes, their 
waters, and their ecosystems, while continuing and expanding their use for industry, food production, 
transportation and recreation. May be applied to site remediation that would affect the Great Lakes. 

Department of 
Natural 
Resources 

NREPA Part 365, Endangered Species Protection, of the Natural Resources 
and Environmental Protection Act, 1994 PA 451, as amended (NREPA) 
(MCL 324.365 et seq) 
Michigan Administrative Code: 
R 324.41101, et. seq. Formerly known as Act 203 (1974) 

Potentially 
Relevant and 
Appropriate 

Establishes rules to provide for conservation, management, enhancement, and protection of species either 
endangered or threatened with extinction. Habitat listed on the Michigan Natural Features Inventory and 
Part 365 will need to be protected. The rules contain a listing of the fish, wildlife, and the plant species they 
have been determined to be endangered or threatened. Remedial action may take place and adversely 
impact endangered species and other habitat. 

Department of 
Natural 
Resources 

NREPA Part 479,Fisheries Contamination, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). 
(MCL 324.479, et seq.) 
Michigan Administrative Code: R 324.47903-47905, et. seq. 

Potentially 
Relevant and 
Appropriate 

Used to ensure the protection of aquatic species within waters of the state. A person shall not put into any 
stream, pond, or lake sandy sand, coal, cinders, ashes, log slabs, decayed wood, bark, sawdust, or fish. 
May be applied to site remediation to protect and/or restore aquatic life. 

 
Notes: 
ARARs = Applicable or Relevant and Appropriate Requirements 
CFR = Code of Federal Regulations 
 

MCL = Michigan Compiled Laws 
NREPA = Natural Resources Environmental and Protection Act 
USC = United States Code 
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Constituent of 
Concern and Media 

Authority Act Statute, Regulation, Administrative Code, or Guidance Document Status  Synopsis of Requirement, Criteria, or Guidance 
Federal Requirements and/or Criteria. 

Excavation of lead-
impacted soil and 
implementation of 
Institutional Controls 
(ICs) 
 

Federal 
Regulatory 
Requirement. 

Comprehensive 
Environmental Response, 
Compensation and Liability 
Act (CERCLA), as amended 
by the 1986 Superfund 
Amendments and 
Reauthorization Act (SARA). 

Federal Facilities 42 United States Code (USC) 9620 
42 USC 9620 
 
Reporting Hazardous Substance Activity When Selling or Transferring 
Federal Real Property (Title 40 Code of Federal Regulations [CFR] 373) 
40 CFR 373 
 

Potentially 
Applicable 

These rules require notifications related to hazardous substances prior to the sale or transfer of real property 
owned by the federal government. This is applicable if a property with residual contamination is transferred. 

CERCLA as amended by 
the 1986 SARA. 

National Contingency Plan (42 USC 9605).   
42 USC 9605   
National Contingency Plan (40 CFR Section 300.400 through 300.415). 

Applicable These promulgated rules require performing a Removal Site Evaluation and a Removal Action including 
preparing certain documents (a Quality Assurance Project Plan [QAPP], a field sampling plan [FSP], and an 
engineering evaluation and cost assessment [EE/CA]), considering federal and state ARARs, soliciting 
community involvement, and providing notifications prior to the removal action. 

Executive Order 12580 of 
January 23, 1987, 
Superfund Implementation. 

Executive Order 12580-Superfund Implementation 
Executive Order 12580  

Applicable The Executive Order provides federal agencies, including the United States Coast Guard, the authority to carry 
out their CERLCA responsibilities under the National Contingency Plan as a lead agency.  

Resource Conservation and 
Recovery Act of 1976 
(RCRA).  

Identification and Listing of Hazardous Waste 42 USC 6921.  
42 USC 6921  
Identification and Listing of Hazardous Waste (40 CFR 261).  
40 CFR 261  
Land Disposal Restrictions 40 Part 268.  
40 CFR 268  

Applicable These regulations establish requirements for identifying any hazardous wastes that may be generated in the 
course of the removal action.  

RCRA. Standards Applicable to Generators of Hazardous Waste 42 USC 6922.  
42 USC 6922   
Standards Applicable to Generators of Hazardous Waste (40 CFR 262).  
40 CFR 262  
Standards Applicable to Transporters of Hazardous Waste (40 CFR 263).  
40 CFR 263  

Potentially 
Applicable 

These regulations establish requirements for the on-site management of any hazardous wastes that may be 
generated in the course of the remedial action. 

RCRA. Standards Applicable to Generators of Hazardous Waste.  
(42 USC 6923).  
42 USC 6921  
Standards Applicable to Transporters of Hazardous Waste (40 CFR 263). 
40 CFR 263  
Standards for Universal Waste Management (40 CFR 273).  
40 CFR 273  

Potentially 
Applicable 

These regulations establish requirements for the off-site transportation of any hazardous wastes that may be 
generated in the course of the remedial action. 

Hazardous Materials 
Transport Act (HMTA) as 
Amended by the Hazardous 
Materials Transport Uniform 
Safety Act of 1990.  

Transportation of Hazardous Materials (49 USC 5101-5127).  
49 USC Chapter 51  
Hazardous Materials Regulations -General Information, Regulations and 
Definitions (49 CFR 171).  
49 CFR 171  
Hazardous Materials Regulations Hazardous Materials Regulations -
Hazardous materials table, special provisions, hazardous materials 
communications, emergency response information, and training 
requirements (49 CFR 172).  
49 CFR 172  
Hazardous Materials Regulations  
Shippers – General Requirements for Shipments and Packages (49 CFR 
173) 49 CFR 173  

Potentially 
Applicable 

These regulations establish requirements for the off-site transportation of any hazardous wastes that may be 
generated in the course of the remedial action.  

Clean Air Act of 1970.  National primary and secondary ambient air quality standards 42 USC 
7409.  
42 USC 7409  
National Primary and Secondary Ambient Air Quality Standards (40 CFR 
50)  
40 CFR 50  

Potentially 
Relevant 

and 
Appropriate 

Engineering controls are required to reduce emissions associated with excavation and transportation, as 
needed, to maintain ambient air quality standards.  

Clean Water Act (CWA).  Water Pollution Prevention and Control, Standards and Enforcement, 33 
USC 1313 through 1314.  
USC 33  
National Pollution Discharge Elimination System (NPDES) (40 CFR 122 – 
125).  
40 CFR Parts 122-125  

Potentially 
Applicable 

This regulation establishes requirements for storm-water discharges associated with industrial activity, including 
waste disposal areas. Soil remediation may require consideration of storm-water regulations.  
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  Occupational Safety & 
Health Administration Act 
(OSHA) of 1970.  

Occupational Safety & Health Administration Act (Public Law 91-596 84 
STAT. 1590).  
PL 91-596 OSHA  
Occupational Safety & Health Administration (29 CFR 1910).  
29 CFR 1910  

Potentially 
Applicable 

These regulations specify requirements for health and safety protection for workers potentially exposed to 
contaminants during hazardous waste site remediation.  

OSHA.  Occupational Safety & Health Administration Act (Public Law 91-596 84 
STAT. 1590).  
PL 91-596 OSHA ACT  
Occupational Safety & Health Administration (29 CFR 1926).  
29 CFR 1926  

Applicable These regulations specify requirements for health and safety protection for workers at construction sites.  

State Requirements and/or Criteria. 
Michigan State 
Police Motor 
Carrier Division 

NA Michigan Motor Carrier Safety Code  
Public Act 181 of 1963, as amended. (MCL 480.11, et seq.)  
Michigan transportation Code: Transportation of Hazardous Materials (R 
480.11-21). 

Potentially 
Relevant 

and 
Appropriate 

Rules governing the transportation of hazardous materials. Used to protect the public, first responders to 
hazardous incidents and the environment from hazardous materials. 

Michigan 
Department of 
Transportation 
Michigan State 
Police Motor 
Carrier Division  

Public Act 300  Michigan Vehicle Code Public Act 300 of 1949, as amended. (MCL 
257.722, et seq.) Michigan Administrative Code: Size, Weight and Load (R 
257.716-726).  

Potentially 
Relevant 
and 
Appropriate 

Rules governing the reduction of maximum axle loads during springtime frost periods. Maximum Gross Vehicle 
Weight (GVW) is not to exceed 25-35% of normal GVW. County road jurisdiction- County Road Commission 
and state roads and highway Jurisdiction- MDOT. Motor Carrier enforces the above. Used to prevent vehicular 
damage to roadways from transporting heavy materials and equipment. Remedial action and construction may 
require heavy loads of equipment, fill dirt, contaminated media, etc. to be transported over roadways; however, 
this is not allowed during frost periods.  

Michigan 
Department of 
Energy, Labor 
and Economic 
growth  

 The Michigan Occupational Safety and Health Act (MIOSHA) Public Act 
154 of 1974, as amended. Michigan Administrative Code: -Safety 
Standards for General Industry; Safety Standards for General Industry; - 
Health Standards for general Industry; - Safety Standards for Construction; 
- Health Standards for Construction; - Administrative Rules for General 
Industry, Construction Health and Agricultural Operations (R 408.1001-
1094).  

Relevant 
and 
Appropriate 

Occupational safety and health standards adopted to provide safe and healthful employment or places of 
employment, which may include medical monitoring. Provides safety standards for hazards, air contaminants, 
physical hazards, health hazard control measures, illumination, sanitation, employee right-to-know, and others. 
Regulations containing worker health and safety standards for construction and general industry operations and 
requirements for worker training specifically "Hazardous Waste Operations and Emergency response 
(HAZWOPER)” This is the statute adopted by Michigan from the Federal OSHA Rules contain a list of 
permissible (HAZWOPER). This is the statute adopted by Michigan from the Federal OSHA. Rules contain a list 
of permissible exposure limits in the work place for more than 600 chemical compounds. On-site remedial 
actions have the potential to expose workers to contaminants found in affected material, i.e., soil, air, and water. 
Construction, excavation and other site actions may present potential health hazards to nearby workers. Such 
activities are governed by worker safety and health standards under this act and are applicable to all site actions 
and activities.  

All DEQ 
Divisions  

Natural Resources and 
Environmental Protection 
Act (NREPA)  

Part 17, Environmental protection, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). (MCL 
324.17, et seq.) Michigan Administrative Code: R 324.1701, et. seq. 
Formerly known as Act 127 (1970)  

Relevant 
and 
Appropriate 

Provides the protection of natural resources. The protection of state resources prohibits any action that pollutes, 
impairs, or destroys the state's natural resources due to any activities conducted at a site of environmental 
contamination. Applied in remedial Investigation, remedial design, response activity and remedial action 
activities.  

Air Quality 
Division  

NREPA  Part 55. Air Pollution Control, of the Natural Resources and Environmental 
Protection Act, 1994 PA 451, as amended (NREPA). (MCL 324.55, et 
seq.) Michigan administration Code: R 324.5501, R 336.1101, R336.1123, 
R 336.1127, R 336.1201-1207, R 336.1209-1229, R 336.1230-1241, R 
336.1278-1290, and R 336.1299 (Part 2 Air Use Approval), R 336.1301-
1331, R 336.1370-1372(Part 3 Emissions Limitations and Prohibitions), R 
336.1701-1702, R 336.1901, R 336.2001-2007, et. seq. Formerly Known 
as Act 348 (1965)  

Potentially 
Relevant 
and 
Appropriate 

Requires permitting for air emission sources and air monitoring during activities that may cause contaminant 
releases to air. Remedial actions may introduce contaminants into the air. Prohibits the emissions of air 
contaminants from wastes on site in quantities, which cause injurious effects to human health, animal life, plant 
life of significant economic value, and/or property. Applicable for remedial alternatives that generate air 
emissions (soil excavation) where fugitive dust or air emissions may adversely affect human health and the 
environment. Requires air emissions to have "non-injurious effects" and is enforced though permitting and 
monitoring of air pollution sources such as site work when airborne contaminants or dust can be released. 
These rules address air use, particulate emission limitations, sulfur-bearing compound limitations, volatile 
organic emissions, and several miscellaneous prohibitions. It also addresses testing, sampling, etc. Requires 
the issuance of a permit prior to installation or constructions of equipment which may be a source of air 
contamination. The regulations provide for permit application requirements, air quality modeling, and permit 
exemptions and waivers. For CERCLA remedial actions taking place entirely on-site, requirements may be 
identified through issuance of a Substantive Requirements Document (SRD). Defines and describes the general 
provisions for new sources of volatile organic compound emissions The regulations contain the criteria for 
conducting performance tests and include detailed emission test  
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 Land and 
Water 
Management  

NREPA  Part 91, Soil erosion and Sedimentation Control, of the Natural Resources 
and Environmental Protection Act, 1994 PA 451, as amended (NREPA). 
(MCL 324.9101, et seq.) Michigan Administrative Code: R 336.1901, et. 
seq. Formerly known as Act 347 (1972)  

Applicable  Requires a soil erosion control and sedimentation plan for any earth charges of one or more acres 
and/or any earth changes within 500 feet of a lake or stream. Establishes rules prescribing soil erosion 
and sedimentation control plans, procedures, and measures. Remedial action may involve capping, 
construction of a discharge pipe, etc. Consideration of soil erosion and sedimentation control will be 
necessary to prevent sediment impacts to waters of the state more than 1 acre in area or within 500 feet 
of a lake or stream, and preserve topsoil loss. May be applied to site activity where earthwork is 
conducted.  

Waste and 
hazardous 
Materials 
Division  

NREPA  Part 111, Hazardous Waste Management, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). (MCL 
324.111, et seq.) Michigan Administration Code: R 299.9202-9208, R 
299.9212, R299.9228,R 299.9301-9312, R 299.9401-9413, R 299.9501-
9523, R299.9601-9634, R 299.9701-9713, R 299.9801-9816, and R 
299.11001-11008, et. seq. Part 1: General Provisions; Part 2: Identification 
and Listing of Hazardous Waste; Part 3: Generators of Hazardous Waste; 
Part 4: Transporters of Hazardous Waste; Part 5: Construction Permits 
and Operating Licenses; p g Part 6: Owners and Operators of Hazardous 
Waste treatment, Storage and Disposal Facilities; Part 7: Financial 
Capability; Part 8: Management of Specific hazardous Wastes, Specific 
Types of Hazardous Waste Management facilities, and Used Oil; Part 9: 
Hazardous Waste Service Fund; Part 10: Availability of Referenced 
Materials Formerly known as Act 64 (1979)  

Potentially 
Relevant 
and 
Appropriate 

Defines hazardous waste and establishes requirements for hazardous waste generators, transporters, 
and treatment/storage/disposal facilities. Regulates the generation, transport, treatment, storage, and 
disposal of hazardous wastes from site remediation. Regulates closure, post-closure, and corrective 
action for hazardous waste treatment, storage, and disposal facilities. Remedial action may generate 
hazardous waste and involve management of hazardous waste. May be applied to off-site disposal of 
hazardous waste. Used for determining how and in what type of disposal facility contaminated media 
may be removed to. May be applied to construction and operation of on-site treatment, storage or 
disposal units relative to requirements for characterization and handling of hazardous waste. Applied to 
the excavation of certain contaminated media. Note: The State of Michigan has authorization to 
administer Federal RCRA Subtitle C in the State.  

Waste and 
Hazardous 
Materials 
Division  

NREPA  Part 115, Solid Waste Management, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). (MCL 
324.115, et seq.) Michigan State Administrative Code: R 324.11501, et. 
seq. Formerly known as Act 641 (1978)  

Relevant 
and 
Appropriate 

Addresses solid waste management including general landfill design requirements as promulgated in 
the administrative rules of the Michigan Solid Waste Management Regulations. Regulates the 
construction and operations of sanitary landfills, solid waste transfer facilities and solid waste processing 
plants. Specifies liner and capping requirements for solid waste landfills. Requirements for the operation 
and closure of non-hazardous waste treatment, storage, and disposal and groundwater quality 
performance standards. Also imposes geographic limitations on where non-hazardous solid waste can 
be disposed. Regulates the disposal of non-hazardous solid waste. Provides requirements for closure 
and post-closure of non-hazardous solid waste treatment, storage and disposal facilities. Provides 
groundwater quality performance standards. Remedial action may produce non- hazardous solid waste, 
which must be disposed of in accordance with Part 115. Used for determining the process and type of 
disposal facility that solid waste or contaminated media may be removed to. May serve as a basis of 
design for containment of non-hazardous solid waste on-site.  

Remediation 
and 
Redevelopme
nt Division  

NREPA  Part 201, Environmental Remediation, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). (MCL 
324.201, et seq.) Michigan Administrative Code: R 299.5109, R 299.5505, 
R 299.5511, R 299.5513, R 299.5515, R 299.5519, R 299.55601, et. seq. 
Formerly known as Act 307 (1982)  

Relevant 
and 
Appropriate 

In part, protects the environment and natural resources of the state; to regulate the discharge of certain 
substances into the environment; to regulate the use of certain lands, waters and other natural 
resources of the state; and to prescribe the powers and duties of certain state and local agencies and 
officials. Applies to response activities taken at sites of environmental contamination which are facilities 
as that term is defined in Section 20101(o) of Act 451. Provides risk based site cleanup criteria based 
on land-use, and other factors necessary to protect the public health, safety, welfare and the 
environment.  

Department 
of Natural 
Resources  

NREPA  Part 365, Endangered Species Protection, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA). (MCL 
324.365, et seq.) Michigan Administrative Code: R 324.61501, et. seq. 
Formerly known as Act 203 (1974)  

Potentially 
Relevant 
and 
Appropriate 

Establishes rules to provide for conservation, management, enhancement, and protection of species 
either endangered or threatened with extinction. Remedial action may take place and adversely impact 
endangered species and other habitats.  

 
Notes: 
ARARs = Applicable or Relevant and Appropriate Requirements 
CERCLA = Comprehensive Environmental Response, Compensation and Liability Act 
CFR = Code of Federal Regulations 
CWA = Clean Water Act 
EE/CA = Engineering Evaluation/Cost Assessment 
FSP = Field Sampling Plan 
GVW = Gross Vehicle Weight 
HAZWOPER = Hazardous Waste Operations and Emergency response 
HMTA = Hazardous Materials Transport Act 

IC = Institutional Controls  
MCL = Michigan Compiled Laws 
NA = Not applicable 
NREPA = Natural Resources and Environmental Protection Act 
OSHA = Occupational Safety & Health Administration Act 
QAPP = Quality Assurance Project Plan 
RCRA = Resource Conservation and Recovery Act 
SARA = Superfund Amendments and Reauthorization Act 
SRD = Substantive Requirements Document 
USC = United States Code 
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   Implementability  

Alternative Description Effectiveness Technical feasibility Administrative feasibility Estimated cost Assumptions
 
No Action  

 
Impacted soil remains in place without any 
response actions to reduce potential 
exposure to human health or the 
environment.  
 
 

 
Not Effective. Does not address 
exposure pathways under current or 
future land use scenarios.  

 
Yes. Does not require any construction 
or operational requirements.  

 
Would not comply with ARARs, does not facilitate 
property transfer.  

 
Relatively low cost.  

 
Assumes no actions would be 
completed.  

Restrictive 
Covenants  

Application of deed restrictions limiting or 
prohibiting the use or disturbance of soil at 
the Site, and restricting access to areas of 
the Site with soil impacts above residential 
direct contact criteria.  

Could be effective for limiting the 
potential direct contact or ingestion 
exposure pathways.  

Yes. Does not require any construction 
or operational requirements.  

Would not comply with ARARs without additional 
response actions, requires restrictive covenants 
that would accompany the property deed into 
perpetuity, continued verification of the land use 
and compliance with land use restrictions would 
be required, may complicate property transfer.  
 
 

Relatively low cost.  Assumes effort to develop and 
implement the use restrictions and only 
the first 30 years of annual inspections 
and 5 year reviews.  

Risk Assessment /  
Pathway  
Evaluation  

Comprehensive evaluation of migration and 
exposure pathways and characterization of 
risk associated with each potential 
pathway.  

Could be effective in characterizing the 
risks associated with specific pathways 
or determining a more appropriate Site-
specific cleanup level for the exposure 
scenarios considered. Would not 
specifically reduce the risks but only 
provide the risks and their probable 
pathways.  
 
 

Yes. Approach is technically feasible.  Would not comply with ARARs and RAOs without 
additional response actions, depends on 
anticipated land use and potential exposure 
scenarios, depends on regulatory acceptance of 
pathway evaluations.  

Relatively low cost.  Assumes existing Site characterization 
data are of sufficient quality and quantity 
to perform evaluations.  

Capping  Construction of an exposure barrier or 
“cap” at the Site to eliminate the soil direct 
contact exposure pathway.  

Could be effective for limiting the 
potential direct contact exposure 
pathway for recreational use.  

Yes. Soil capping is an implementable 
technology and would contribute to 
achieving RAOs. However, it's 
construction would damage habitat in 
the island. Potential complications due 
to limited site accessibility on remote 
island.  
 
 

Would present public perception issues or 
interfere with current land use, require restrictive 
covenants that would accompany the property 
deed into perpetuity. Continued inspection of the 
cap,  
Verification of the land use, and compliance with 
land use restrictions would be required.  
 

Relatively high cost  Assumes effort to install cap on areas 
exceeding site-specific  recreational 
criteria, develop and implement the use 
restrictions, and only the first 30 years of 
annual inspections and 5 year reviews.  

Soil Stabilization  Addition of chemical stabilizers to soils 
impacted by lead above the RAO to 
decrease the mobility of the contaminants.  

Could be effective in reducing exposure 
to lead. Long-term effectiveness is 
questionable due to possibility of 
immobilized contaminants resolubilizing.  

Yes. Soil stabilization is an 
implementable technology. However, 
may affect re-growth of vegetation and 
site use as a wildlife refuge.  

May not be acceptable for anticipated property 
use,  
dependent on regulatory acceptance, and public 
perception. 

Medium cost  Assumes effort to complete soil 
stabilization, develop and implement 
long-term monitoring, verification 
sampling, and only the first 30 years of 
annual inspections and 5 year reviews. 
 
  

Chemical  
Extraction  

Excavation of soils impacted  by lead 
above the RAOs, followed by treatment of  
impacted soils with a chemical extractant to 
remove the lead. The treated soil is used 
for Site restoration and the extractant is 
disposed of accordingly.  

Could be effective at reducing the overall 
concentration of contaminant.  

Yes. Chemical extraction is an 
implementable technology. However, 
transport and setup of extraction 
equipment and chemicals, management 
and disposal of waste stream, 
accessibility of Site, and disturbances to 
sensitive habitat would make 
implementation technically difficult.  
 

May be dependent on regulatory acceptance and 
public perception.  

Extremely high Cost  Assumes effort to remove and treat soil, 
replace treated soil, costs for purchase 
and transport of extractant and disposal 
of wastestream, Site restoration costs, 
verification sampling, and only the first 
30 years of annual inspections  and 5 
year reviews.  
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   Implementability  

Alternative Description Effectiveness Technical feasibility Administrative feasibility Estimated cost Assumptions
 
Phytoremediation  

 
Planting of vegetation in the area of soils 
impacted by lead above the RAO to uptake 
the lead from the soil to the plant tissues.  

 
Could be effective at reducing the overall 
concentration of contaminant. However, 
its effectiveness will vary with length of 
growing season, climate and soil 
conditions.  

 
Yes. Phytoremediation is an 
implementable technology but not well 
suited for the cool climate and shorter 
growing season. The remoteness of the  
site make it difficult to maintain the 
watering and fertilizing of the plants. 
Transporting plants to and harvesting of 
the plants is not easily performed.  
 
 

 
May not achieve RAOs within an acceptable 
timeframe without other control measures and 
dependent on regulatory acceptance.  

 
Relatively high cost.  

 
Assumes effort to plant and harvest, cost 
of the plants, maintenance of the plants 
for 10 years, repeated performance  
monitoring/verification sampling costs, 
disposal of plants, and only the first 30 
years of annual inspections and 5 year 
reviews.  

Soil Washing  Excavation of soils impacted by lead above 
the RAO, followed by treatment within an  
aqueous-based system where smaller soil 
particles for which lead has a greater 
affinity are separated from larger soil 
particles. Larger soil particles are used for 
restoration and the separated 
contaminated soil is disposed of 
accordingly. 
  

No, would not be effective at reducing 
the concentration of contaminants. The 
lead would be easily separated through 
simple soil washing.  

Yes. Soil washing is an implementable 
technology. However, transport and set 
up of the soil washing equipment would 
be difficult. Obtaining and  handling 
water and wash water would be difficult 
due to accessibility of Site and sensitive 
habitat.  
 
 

Dependent on regulatory acceptance and public 
perception. Would require permit to withdrawal 
water from Lake Superior for use in the soil 
washing process.  

Extremely high  
Cost  

Assumes effort to remove and wash soil, 
replace cleaned soil, disposal of 
impacted soil and wastewater for 
treatment, Site restoration, and 
verification sampling costs, and only the 
first 30 years of annual inspections and 5 
year reviews.  

Soil Removal  Excavation and off-site disposal of soils 
impacted by lead above the RAO criterion.  
Restoration of land surface and vegetation 
similar to existing conditions.  

Yes. Soil removal effectively eliminates 
the potential direct contact exposure 
pathway for recreational use at the Site.  

Yes. Soil removal is an  
implementable technology and  
would contribute to achieving  
RAOs.  

Soil removal effectively eliminates the potential 
recreational direct contact exposure pathway, 
achieves RAOs and ARARs, and therefore, would 
facilitate future property transfer.  

Medium to high cost.  Removal and off site disposal of 
approximately X cubic yards of soil, 
backfilling to grade, seeding, and only 
the first 30 years of annual inspections 
and 5 year reviews.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TABLE 4
Cost Estimate for Soil Removal

USCG Passage Island Light Station
Keweenaw County, Michigan

Site Name: Passage Island Light Station
Proj. Name: CERCLA Removal Action Subtotal G&A Profit Total

All Costs Task
TASK TASK DESCRIPTION Price

5 Removal Action Work Plan (RAWP) $11,586.97 $2,027.72 $1,361.47 $14,976.16
5A Draft RAWP
5B RTCs on Draft RAWP
5C Draft Final RAWP
5D RTCs on Draft Final RAWP
5E Final RAWP
6 Removal Action $663,530.52 $116,117.84 $77,964.84 $857,613.19

6A MWH Mob/Demob
6B Soil Removal and Disposal
7 Removal Action Completion Report (RACR) $10,387.48 $1,817.81 $1,220.53 $13,425.81

7A Draft RACR
7B RTCs on Draft RACR
7C Draft Final RACR
7D RTCs on Draft Final RACR
7E Final RACR
8 Adminstrative Record (AR) $4,773.16 $835.30 $560.85 $6,169.31

8A AR compilation
9 Project Management $41,332.46 $7,233.18 $4,856.56 $53,422.20

9A Kickoff Meeting
9B Monthly Progress Reports
9C Status Meetings - 24 monthly meetings
9D Project Schedule
9E Invoicing
9F Closeout
10 Contingency $54,000.00 $9,450.00 $6,345.00 $69,795.00

10A Contingency
TOTALS: $782,042.96 $136,857.52 $91,890.05 $1,010,790.53

Page 1 of 6 12/18/2012



ID Task Name Duration Start Finish

1 Passage Island Remedial Action 655 days Mon 8/1/11 Fri 1/31/14
2 Task 1 - Field Sampling Plan (FSP) 319 days Mon 10/24/11 Thu 1/10/13
3 Draft FSP 1 wk Mon 10/24/11 Fri 10/28/11
4 USCG review and comment 47.8 wks Mon 11/14/11 Thu 10/11/12
5 RTCs on Draft FSP 3 wks Fri 10/12/12 Thu 11/1/12
6 Draft Final FSP 2 wks Fri 11/2/12 Thu 11/15/12
7 USEPA review and comment 6 wks Fri 11/16/12 Thu 12/27/12
8 Final FSP 2 wks Fri 12/28/12 Thu 1/10/13
9 Task 2 - Quality Assurance Project Plan (QAPP) 334 days Mon 10/24/11 Thu 1/31/13

10 Draft QAPP 1 wk Mon 10/24/11 Fri 10/28/11
11 USCG review and comment 47.8 wks Mon 11/14/11 Thu 10/11/12
12 RTCs on Draft QAPP 2 wks Fri 10/26/12 Thu 11/8/12
13 Draft Final QAPP 4 wks Fri 11/9/12 Thu 12/6/12
14 USEPA review and comment 6 wks Fri 12/7/12 Thu 1/17/13
15 Final QAPP 2 wks Fri 1/18/13 Thu 1/31/13
16 Task 3 - Bidders Site Walk 10 days Mon 8/1/11 Fri 8/12/11
17 Site Walk 1 wk Mon 8/1/11 Fri 8/5/11
18 Response to Bidders Questions 1 wk Mon 8/8/11 Fri 8/12/11
19 Task 4 - Engineering Evaluation/Cost Analysis (EE/CA) 383 days Mon 11/14/11 Wed 5/1/13

20 Draft EE/CA 13 wks Mon 11/14/11 Fri 2/10/12
21 USCG review and comments 35.6 wks Mon 2/27/12 Wed 10/31/12
22 RTCs on Draft EE/CA 2 wks Thu 11/8/12 Wed 11/21/12
23 Draft Final EE/CA 2 wks Thu 11/22/12 Wed 12/5/12
24 USEPA review and comment 6 wks Thu 12/6/12 Wed 1/16/13
25 Final EE/CA 2 wks Thu 1/17/13 Wed 1/30/13
26 30 Day Public Comment Period 5 wks Thu 3/28/13 Wed 5/1/13
27 Task 5 - Removal Action Work Plan (RAWP) 217 days Tue 5/1/12 Wed 2/27/13
28 Draft RAWP 26.4 wks Tue 5/1/12 Wed 10/31/12
29 USCG review and comment 4 wks Thu 11/1/12 Wed 11/28/12
30 RTCs on Draft RAWP 2 wks Thu 11/29/12 Wed 12/12/12
31 Draft Final RAWP 3 wks Thu 12/13/12 Wed 1/2/13
32 USEPA review and comment 6 wks Thu 1/3/13 Wed 2/13/13
33 Final RAWP 2 wks Thu 2/14/13 Wed 2/27/13
34 Task 6 - Removal Action 20 days Mon 7/22/13 Fri 8/16/13
35 Soil stabilizer application and sample collection 5 days Mon 7/22/13 Fri 7/26/13
36 Soil Removal and Disposal 10 days Mon 8/5/13 Fri 8/16/13
37 Task 7 - Removal Action Completion Report (RACR) 65 days Mon 8/19/13 Fri 11/15/13

38 Draft RACR 4 wks Mon 8/19/13 Fri 9/13/13
39 USCG Review and Comment 2 wks Mon 9/16/13 Fri 9/27/13
40 RTCs on Draft RACR 1 wk Mon 9/30/13 Fri 10/4/13
41 Draft Final RACR 1 wk Mon 10/7/13 Fri 10/11/13
42 USEPA review and comment 4 wks Mon 10/14/13 Fri 11/8/13
43 Final RACR 1 wk Mon 11/11/13 Fri 11/15/13
44 Task 8 - Administrative Record 30 days Mon 11/18/13 Fri 12/27/13
45 AR Compilation 30 days Mon 11/18/13 Fri 12/27/13
46 Task 9 - Project Management 610 days Mon 10/3/11 Fri 1/31/14
47 Monthly Progress Reports (1 per month) 30.5 mons Mon 10/3/11 Fri 1/31/14

25 26 28 29 31 1 5 6 8 9 11 12 13 15 16 18 19
Sep 30, '12 Dec 9, '12 Feb 17, '13 Apr 28, '13 Jul 7, '13 Sep 15, '13 Nov 24, '13 Feb 2, 

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

Progress

Deadline

Table 5 - Project Schedule
USCG CEU Cleveland

Passage Island Light Station - CERCLA Removal Action 
TO HSCG83-11-J-PCL217

UPDATED October 18, 2012
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EXECUTIVE SUMMARY

MWH Americas, Inc. (MWH) (formerly Montgomery Watson) was contracted by the United

States Coast Guard (USCG) to perform a Site Assessment (SA) at the USCG Passage Island

Light Station, located on Passage Island, in Keweenaw County, Michigan.  The SA was

performed on approximately 6.3 acres of Passage Island.  SA activities were performed under

Task Order DTCG83-01-F-3CL116 of Contract Number DTCG83-99-D-3CL038 and Civil

Engineering Unit (CEU) Cleveland Project Number 09-C01052.  SA activities were conducted in

accordance with the Final Site Assessment Work Plan, herein referred to as the Final Work Plan,

submitted to and approved by the USCG in May 2001.

The objectives of the SA were to determine the nature and extent of soil impacts at four former

fuel oil aboveground storage tank (AST) areas, a former aboveground piping area, a septic

system tank area, and areas surrounding the site structures, and to perform a lead-based paint

(LBP) and asbestos-containing materials (ACM) assessment on the exterior of the site structures.

On-site activities included an extensive soil assessment that included advancing 63 soil borings,

at the site.  Soil samples collected in the former AST areas and former aboveground piping area

were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX), 1,2,4-Trimethylbenzene,

(TMB), 1,3,5-TMB, polynuclear aromatic hydrocarbons (PNAs), and total petroleum

hydrocarbons diesel range organics (TPH-DRO).  Soil samples collected in the septic system

tank area were analyzed for BTEX, 1,2,4-TMB, 1,3,5-TMB, 1,2-ethylene dibromide (EDB),

1,2-dichloroethane (DCA), volatile halocarbons, PNAs, TPH-DRO, polychlorinated biphenyls

(PCBs), cadmium, chromium, and lead.  Soil samples collected surrounding the site structures

were analyzed for lead.  Soil samples collected from background soil borings were analyzed for

cadmium, chromium, and lead.   

Based on the available data, cleanup criteria established under the Part 201 Generic Residential

Cleanup Criteria and Screening Levels were determined to be the applicable soil criteria for the

site.  The SA analytical results were compared against these criteria.
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Soil analytical results for samples collected in the former AST areas and former aboveground

piping area indicated that BTEX, 1,2,4-TMB, 1,3,5-TMB, PNAs, and TPH-DRO were not

detected at concentrations exceeding the applicable Part 201 Cleanup Criteria.

Soil analytical results for samples collected in the septic system tank area indicated that BTEX,

1,2,4-TMB, 1,3,5-TMB, PNAs, TPH-DRO, PCBs, cadmium, and chromium were not detected at

concentrations exceeding the applicable Part 201 Cleanup Criteria.  Lead was detected in the soil

at concentrations ranging from 417 to 786 milligrams per kilogram (mg/kg) at the five soil

borings advanced at the septic tank area.  These concentrations all exceed the Part 201

Residential Direct Contact Criteria of 400 mg/kg.  In addition, lead was detected at

concentrations ranging from 100 to 41,040 mg/kg in the soil samples collected around the

lighthouse and attached keeper’s dwelling, the fog signal building, the paint storage shed, the

privy, the antenna tower, the former shed, the winch house, and the former pump house.  Lead

concentrations in 36 of the 40 soil samples collected from around the site structures exceeded the

Part 201 Residential Direct Contact Criteria.  Due to the close proximity of the septic tank area to

the site buildings determined to have been painted with LBP, the lead impacts in soil in the septic

tank area are likely attributable to impacts from the use of LBP on the site buildings.

Based on the SA analytical results, lead is the only contaminant present at the site at

concentrations exceeding the Part 201 criteria determined to be applicable (residential direct

contact criteria).  Per Part 201 requirements, soil remediation is required for the site due to

exceedances of criteria.

Based on the available data, approximately 75 cubic feet (3 cubic yards or 5 tons) of surface soils

(0 to 6 inches bgs) around the septic tank and approximately 3,575 (133 cubic yards or 213 tons)

cubic feet of surface soil (0 to 6 inches bgs) around the site structures exceed Residential Direct

Contact criteria for lead.

Excavation and disposal would be the most viable option to remediate the site soils to meet the

Part 201 residential criteria.  Remediating the site soils to meet Part 201 residential criteria would

be employed to achieve an unrestricted closure.
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Under the 2002 revisions to the Part 201 regulations, the Michigan Department of Environmental

Quality (MDEQ) has established a recreational land use category for site closure.  No criteria has

been established for recreational land use, so site-specific criteria would need to be developed

and approved by the MDEQ.  The SA results would then need to be compared against the

calculated criteria to determine if exceedances exist and if remediation would be necessary.

However, a deed restriction would be necessary for a site closed under the recreational scenario.

Based on the available data, and the abundance of outcropping basalt bedrock, groundwater is not

expected at the site and groundwater as an exposure pathway was determined to be incomplete.
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1.0 INTRODUCTION

This document presents the Report for the Site Assessment (SA) activities conducted at the

United States Coast Guard (USCG) Passage Island Light Station, located on Passage Island in

Keweenaw County, Michigan.  SA activities were conducted as authorized in Task Order

DTCG83-01-F-3CL116 of Contract Number DTCG83-99-D-3CL038 and Civil Engineering Unit

(CEU) Cleveland Project Number 09-C01052.

1.1 PROJECT OBJECTIVES

The objectives of the SA were as follows:

• Determine the nature and extent of contamination in the soil around four former
fuel oil aboveground storage tanks (ASTs), one septic tank, and aboveground
piping at the keeper’s dwelling.

• Assessment of lead in the soil surrounding the site structures.

• Evaluation/survey of exterior painted surfaces to determine if they contain lead.
This includes recommendations on abatement work methods and a cost
estimate.

• Conduct an exterior asbestos survey, which shall include recommendations on
abatement work methods and a cost estimate.

• Provide conclusions based on field investigation and sampling activities and
recommendations for future remedial actions or rationale for no further action
required, as appropriate.

SA activities were conducted in accordance with United States Environmental Protection

Agency (USEPA) and Michigan Department of Environmental Quality (MDEQ) protocols and

the Final Site Assessment Work Plan, herein referred to as the Final Work Plan, submitted to and

approved by the USCG in May 2001 (Montgomery Watson, 2001).
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1.2 REPORT ORGANIZATION

This SA Report includes the following sections:

• Section 1.0 presents the introduction, project objectives, and the organization of
this SA Report.

• Section 2.0 presents information on the site, including a description, site
characteristics, and a summary of the previous investigation activities conducted
at the site.

• Section 3.0 presents a summary of the SA activities conducted at the site.

• Section 4.0 presents the necessary field deviations from the Final Work Plan.

• Section 5.0 presents a summary of the results of the SA, including site geologic
characteristics, the identification of applicable cleanup criteria, the comparison
of soil analytical results with the applicable cleanup criteria, and the evaluation
of the site structures for exterior asbestos containing material (ACM) and
lead-based paint (LBP).

• Section 6.0 presents the conclusions and recommendations based on the results
of the SA.

• References are provided following Section 6.0.

• Appendix A presents site photographs taken during the SA.

• Appendix B presents the soil boring logs.

• Appendix C presents the analytical data provided by the off-site laboratory.

• Appendix D presents the validation report for the analytical data.

• Appendix E presents the Asbestos and Lead Based Paint Assessment Report by
Environmental Testing and Consulting Inc. (ETC).

• Appendix F presents back-up calculations for the determination of site-specific
background metals concentrations.
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2.0 SITE INFORMATION

This section presents background information on the property, including a description, site

characteristics, and a summary of previous investigations conducted at the site.  Photographs of

the site are referenced below and included in Appendix A.

2.1 SITE DESCRIPTION

Passage Island is located three and one quarter miles off the northeastern tip of Isle Royale in

Keweenaw County, Michigan.  The USCG Passage Island Light Station (site) is located on the

southernmost portion of Passage Island and is adjacent to Lake Superior.  The site is in a remote

area that is uninhabited by people.  The lighthouse serves as a guide to ships travelling through to

the Thunder Bay District in Ontario, Canada.  See Figure 1 for the Site Location Map.

The site includes approximately 6.3 acres of land on which lie 12 structures: a lighthouse with

attached keeper’s dwelling (Photographs 1, 2, and 3), a fog signal building (Photograph 4), a

privy, a winch house (Photograph 5), a former pump house (Photograph 6), a paint storage shed

(Photograph 7), a steel rail tramway (Photograph 8), a solar panel, a helicopter landing pad

(Photograph 9), an antenna tower, a former antenna tower (Photograph 10), and a boat

landing/dock (Photograph 11).  The location of the site structures is depicted in

Drawing 6606-D, Sheet 1 of 7.

The Passage Island Light Station was constructed in 1882, in response to increased shipping from

lakehead communities, such as Fort Williams/Port Arthur, Ontario, and Duluth, to the lower

Great Lakes.  The Passage Island Light was fully automated in December 1978.  Its fourth order

Fresenel Lens was powered by batteries.  Currently the light uses a solar panel to produce

electricity to run the automated light still functioning as an aid to navigation (AtoN).  The USCG

still owns and maintains the site.

2.2 SITE CHARACTERISTICS

According to the United States Geological Survey (USGS), the subject property is located

approximately north 48o 14’ 01.4” and west 88o 21’ 09.3”, and at and elevation of 601 feet above
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mean sea level.  The property is located on exposed pre-Pleistocene bedrock that is devoid of

glacial or post-glacial cover.  The bedrock outcrops at several locations throughout the Island.

Groundwater was not encountered during the site assessment activities.

2.3 PREVIOUS INVESTIGATIONS

A Phase I Environmental Site Assessment (ESA) was conducted by Woodward-Clyde in

November 1997 (Woodward-Clyde, 1997).  The Phase I ESA included a site reconnaissance,

records review, interviews with USCG representatives, and review of historical aerial

photographs and historical topographic maps.  The Phase I ESA concluded the following:

• Possible spills or releases to surficial soils may have occurred from four on-site
heating oil ASTs.

• USCG personnel reported that an oil sheen was observed in the septic tank.

• Miscellaneous aboveground pipes at the keeper’s dwelling were observed during the
Phase I ESA.  The purpose and extent of the piping was not determined during the
Phase I ESA.  The piping was suspected to be former fuel supply/return lines.

• Based on visual observations and the age of the structures, ACM may be present on
the exterior of the structures.  Possible ACM included asphalt roofing shingles.

• Based on the age of the structures, there is a high probability that LBP was used on
the exterior of the structures.  There is also a possibility that soils immediately
surrounding the structures may contain elevated concentrations of lead from former
use of LBP.

The Phase I ESA recommended further investigation of the areas listed above.
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3.0 SUMMARY OF SITE ASSESSMENT ACTIVITIES

To complete the objectives of the SA, MWH developed and implemented an environmental

sampling and analysis program to determine the nature and extent of soil impacts in the former

AST areas, septic system tank area, aboveground piping area, area surrounding the site structures,

and to determine the site-specific background lead concentrations.  Additional activities,

including the assessment of exterior ACM and exterior LBP on the site structures, and analytical

data validation, were also performed.  SA activities were conducted in accordance with USEPA

and MDEQ protocols and the Final Work Plan submitted to and approved by the USCG in

May 2001 (Montgomery Watson, 2001).

3.1 SOIL ASSESSMENT

Soil assessment activities conducted at the site included advancing 58 soil borings for soil

sample collection.  Soil assessment activities were conducted in the following four areas,

identified as having known or suspected impacts:

• Four former AST areas

• Aboveground piping area

• Septic system tank area

• Soil surrounding the site structures

The soil investigation was conducted at the site June 10 through June 13, 2001.  Transportation

of MWH personnel and equipment to and from Passage Island was provided by USCG Station

Portage and the Rock Harbor Lodge on Isle Royale.

3.1.1 Former AST Soil Investigation

A total of seven soil borings (SB-42 through SB-48) were advanced at the site during the

investigation of the former AST areas to determine the nature and extent of soil impacts in these

areas.  The seven borings (SB-42 through SB-48) were advanced in and around the former fuel

oil AST locations located east of the fog signal building.  Due to rock outcropping and lack of
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soil, samples could not be collected around the former fuel oil AST area located near the boat

landing (Photograph 12).  The soil borings advanced in the former AST areas are depicted in

Drawing 6606-D, Sheet 2 of 7.

The island is composed mainly of exposed basalt bedrock with little or no soil cover.  Due to the

limited soil cover, soil borings were advanced to a maximum depth of 6 inches below ground

surface (bgs) using either a hand auger or hand shovel.  In addition, enough soil was not present

to collect more than one sample per boring.  Photographs showing the site soil conditions are

provided in Appendix A.  Each boring was logged for lithology in accordance with the Unified

Soil Classification System (USCS).  Soil boring logs are included in Appendix B.  Each soil

boring was screened for the presence of organic vapors using a photoionization detector (PID)

equipped with an 11.7 electron volt (eV) lamp.  No elevated PID readings were observed.  PID

readings are included in the boring logs provided in Appendix B.

A total of seven soil samples, one sample per boring, were collected in the former AST areas and

submitted to an off-site laboratory (Test America, Inc. of Nashville, Tennessee) for benzene,

toluene, ethylbenzene, and xylene (BTEX), 1,2,4-trimethylbenzene (TMB), 1,3,5-TMB,

polynuclear aromatic hydrocarbon (PNA), and total petroleum hydrocarbon-diesel range organic

(TPH-DRO) analyses.

Soil samples collected for BTEX, 1,2,4-TMB, and 1,3,5-TMB, analyses were analyzed by

USEPA Method SW-846 5035/8260B.  Soil samples for PNAs analyses were analyzed by

USEPA Method SW-846 8310.  Soil samples for TPH-DRO analyses were analyzed by USEPA

Method SW-846 8015B.

Chain-of-custody (COC) procedures were utilized to ensure sample integrity.  Copies of the

COCs are provided in Appendix C.  Quality control data included the collection of duplicate and

matrix spike/matrix spike duplicate (MS/MSD) samples.  Following the collection of soil

samples, each boring was abandoned from the terminus of the boring (approximately 6 inches) to

the surface with native topsoil.
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3.1.2 Former Aboveground Piping Area Soil Investigation

As discussed in Section 2.3, aboveground piping was identified during the Phase I ESA.  The

location of the piping was not documented in the Phase I ESA.  According to information

provided by USCG CEU Cleveland, the piping was associated with a former generator that was

located in the basement of the keeper’s dwelling.  During the field investigation, the piping was

not present, but the location was determined to be on the north side of the keeper’s dwelling,

based on access holes in the wall of the building and the description in the Phase I ESA.  A total

of five soil borings (SB-49 through SB-53) were advanced at the site during the investigation of

the former aboveground piping area to determine the nature and extent of soil impacts in this

area.  The five borings (SB-49 through SB-53) were advanced around the former aboveground

piping located along the north wall of the keeper’s dwelling.  The soil borings advanced in the

former aboveground piping area are depicted in Drawing 6606-D, Sheet 2 of 7.  A photograph of

the former aboveground piping area is included in Appendix A (Photograph 13).

The island is composed mainly of exposed basalt bedrock with little or no soil cover.  Due to the

limited soil cover, soil borings were advanced to a maximum depth of 4 inches bgs using either a

hand auger or hand shovel.  In addition, enough soil was not present to collect more than one

sample per boring.  Each boring was logged for lithology in accordance with the USCS.  Soil

boring logs are included in Appendix B.  Each soil boring was screened for the presence of

organic vapors using a PID equipped with an 11.7 eV lamp.  No elevated PID readings were

observed.  PID readings are included in the boring logs provided in Appendix B.

A total of five soil samples, one sample per boring, were collected in the former aboveground

piping area and submitted to Test America and analyzed for BTEX, 1,2,4-TMB, 1,3,5-TMB,

PNAs, and TPH-DRO.

Soil samples collected for BTEX, 1,2,4-TMB, and 1,3,5-TMB, analyses were analyzed by

USEPA Method SW-846 5035/8260B.  Soil samples for PNAs analyses were analyzed by

USEPA Method SW-846 8310.  Soil samples for TPH-DRO analyses were analyzed by USEPA

Method SW-846 8015B.



11

COC procedures were utilized to ensure sample integrity.  Copies of the COCs are provided in

Appendix C.  Quality control data included the collection of duplicate and MS/MSD samples.

Following the collection of soil samples, each boring was abandoned from the terminus of the

boring (approximately 4 inches) to surface with native topsoil.

3.1.3 Septic System Tank Soil Investigation

As summarized in Section 2.3, the Phase I ESA documented that an oil sheen was observed in

the septic tank at the site.  According to information provided by USCG CEU Cleveland, waste

oil was temporarily stored in the septic tank prior to removal during regularly scheduled trips to

the mainland.  To determine if the storage of waste oil in the septic tank has impacted the site

soils, a total of five soil borings (SB-54 through SB-58) were advanced at the site during the

investigation of the septic system tank area to determine the nature and extent of soil impacts in

this area.  The five borings (SB-54 through SB-58) were advanced around the septic system tank

located north of the keeper’s dwelling and east of the privy.  The soil borings were advanced on

the four sides of the area and in the presumed downgradient direction.  The soil borings advanced

in the septic system tank area are depicted in Drawing 6606-D, Sheet 2 of 7.  Photograph 14 in

Appendix A illustrates the septic tank area.  During the field investigation, the aboveground

portion of the septic tank, including a concrete pad and concrete lid, were observed to be in good

condition.

The island is composed mainly of exposed basalt bedrock with little or no soil cover.  Due to the

limited soil cover, soil borings were advanced to a maximum depth of 6 inches bgs using either a

hand auger or hand shovel.  In addition, enough soil was not present to collect more than one

sample per boring.  Each boring was logged for lithology in accordance with the USCS.  Soil

boring logs are included in Appendix B.  Each soil boring was screened for the presence of

organic vapors using a PID equipped with an 11.7 eV lamp.  No elevated PID readings were

observed.  PID readings are included in the boring logs provided in Appendix B.

A total of five soil samples were collected in the septic system tank area.  One sample per boring

was collected. Soil samples collected from the septic system tank area were submitted to

Test America and analyzed for BTEX, 1,2,4-TMB, 1,3,5-TMB, 1,2-dibromoethane (EDB),
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1,2-dichloroethane (DCA), volatile halocarbons, PNAs, TPH-DRO, polychlorinated biphenyls

(PCBs), lead, cadmium, and chromium.

Soil samples collected for BTEX, 1,2,4-TMB, 1,3,5-TMB, 1,2-EDB, 1,2-DCA, and volatile

halocarbons analyses were analyzed by USEPA Method SW-846 5035/8260B.  Soil samples for

PNAs analyses were analyzed by USEPA Method SW-846 8310.  Soil samples for TPH-DRO

analyses were analyzed by USEPA Method SW-846 8015B.   Soil samples for PCB analyses

were analyzed by USEPA Method SW-846 8082.  Soil samples for lead, cadmium, and

chromium analyses were analyzed by USEPA Method SW-846 6010B.

COC procedures were utilized to ensure sample integrity.  Copies of the COCs are provided in

Appendix C.  Quality control data included the collection of duplicate and MS/MSD samples.

Following the collection of soil samples, each boring was abandoned from the terminus of the

boring (approximately six inches) to the surface with native topsoil.

3.1.4 Soil Investigation for Lead

A total of 41 soil borings (SB-1 through SB-41) were advanced during the soil investigation for

lead to determine the nature and extent of lead impacts due to historic painting of the site

structures with LBP.  Drawing 6606-D, Sheet 3 of 7 presents the lead in soil boring locations.

The island is composed mainly of exposed basalt bedrock with little or no soil cover.  Due to the

limited soil cover, soil borings were advanced to a maximum depth of 8 inches bgs using either a

hand auger or hand shovel.  In addition, enough soil was not present to collect more than one

sample per boring.  Each boring was logged for lithology in accordance with USCS.  Soil boring

logs are included in Appendix B.

A total of 41 soil samples were collected, one sample per boring, during the soil investigation for

lead.  Soil samples collected were submitted to Test America for lead analysis by USEPA

Method SW-846 6010B.
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COC procedures were utilized to ensure sample integrity.  Copies of the COCs are included in

Appendix C.  Quality control data included the collection of duplicate and MS/MSD samples.

Following the collection of soil samples, each boring was abandoned from the terminus of the

boring (approximately six inches bgs) with native topsoil.

3.2 BACKGROUND SOIL ASSESSMENT

A total of five soil borings (BG-01 through BG-05) were advanced in areas that were not

presumed to have been impacted by historic operations at the site to determine the site-specific

background lead, cadmium, and chromium concentrations.  Drawing 6606-D, Sheet 3 of  7

illustrates the locations of the background borings.

The island is composed mainly of exposed basalt bedrock with little or no soil cover.  Due to the

limited soil cover, soil borings were advanced to a maximum depth of 6 inches bgs using either a

hand auger or hand shovel.  In addition, enough soil was not present to collect more than one

sample per boring.  Each boring was logged for lithology in accordance with USCS.  Soil boring

logs are included in Appendix B.

A total of five soil samples were collected from the background soil borings, one soil sample per

soil boring.  Soil samples were submitted to Test America for lead, cadmium, and chromium

analyses by USEPA Method SW-846 6010B.

COC procedures were utilized to ensure sample integrity.  Copies of the COCs are included in

Appendix C.  Quality control data included the collection of duplicate and MS/MSD samples.

Following the collection of soil samples, each boring was abandoned from the terminus of the

boring (approximately six inches bgs) with native topsoil.

3.3 EXTERIOR LEAD-BASED PAINT AND EXTERIOR ASBESTOS-CONTAINING

MATERIALS ASSESSMENT

MWH contracted ETC to evaluate the exterior surfaces for LBP and ACM.  ETC evaluated the

site structures on June 12, 2001.  The LBP assessment followed guidelines established under
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USEPA Part 40 of the Code of Federal Regulations (CFR), Chapter 745, and Section 227 (40

CFR § 745.227).  LBP samples were transported by ETC to an MDEQ-certified laboratory, for

analysis of lead content.  The ACM assessment followed guidelines established under

USEPA 40 CFR § 763.86 (Sampling) and USEPA 40 CFR § 763.87 (Analysis).  ACM samples

were transported by ETC to an MDEQ-certified laboratory for Bulk Asbestos Fiber Analysis.

The results of the evaluation are provided in Section 5.0 of this SA Report.   The ETC Asbestos

and Lead Based Paint Assessment Report is included in Appendix E.

3.4 DATA REDUCTION AND VALIDATION

The analytical data provided by the off-site laboratory was reduced, tabulated, and evaluated and

is presented in Section 5.0 of this SA Report.  The analytical data provided by Test America is

provided in Appendix C.  The analytical data was validated by qualified MWH personnel in

accordance with the procedures defined in USEPA’s Laboratory Data Validation Functional

Guidelines for Evaluation of Organic/Inorganic Data Analyses (USEPA, 1994).  Based on the

results of the data validation, the analytical data generated during the SA was considered

complete and valid as qualified.  The validation report for the analytical data is provided in

Appendix D.

3.5 INVESTIGATION-DERIVED WASTE MANAGEMENT

Investigation-derived waste (IDW) generated during the SA included disposable personal

protective equipment (PPE) (i.e., sampling gloves, etc.).  Excess soil cuttings were not generated

due to the lack of soil on the island. Disposable PPE was placed in polyethylene trash bags,

transported offsite, and disposed of at a sanitary landfill.
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4.0 DEVIATIONS FROM THE WORK PLAN

Field activities were conducted in accordance with the procedures outlined in the Final Work

Plan (Montgomery Watson, 2001).  Due to conditions observed during site activities, the

following modifications were necessary:

• Soil borings were advanced using a hand auger or hand shovel only.  Due to
shallow bedrock conditions (encountered from two inches to six inches bgs), the
use of a powered auger or other direct-push techniques (i.e., Geoprobe®) was
not feasible.

• Soil borings could not be advanced at the former AST area located near the boat
landing due to lack of soil.  The former AST area near the boat landing is
composed entirely of bedrock outcrop.

• Only one soil sample per boring was collected from soil borings across the site
due to lack of soil and shallow bedrock.

• During the field investigation, it was observed that the former pump house is
located on exposed bedrock, which is devoid of soil cover, and the former sump
house no longer exists.  Therefore, soil samples were not collected surrounding
the structures, as proposed in the Work Plan.

• The Phase I ESA did not depict the location of the aboveground piping at the
keeper’s dwelling; therefore, the location was assumed in the Work Plan to be
near the northwest corner of the building.  However, based on observations
made during the field investigation, the piping is assumed to have been located
on the north side of the keeper’s dwelling.  Soil borings were placed around the
presumed location of the former piping.

• The Work Plan proposed five soil borings in the septic tank area. One on each
side of the septic tank and one in the presumed downgradient direction.  The
downgradient boring was placed to the southwest of the septic tank in the Work
Plan.  Based on observations made during the field investigation, the presumed
downgradient direction is to the northeast, and the downgradient boring was
placed northeast of the septic tank.

• The background samples were not all advanced in the locations proposed in the
Work Plan, due to the lack of soil and exposed bedrock in some of the locations
proposed.
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• USEPA Method 8310 was used to analyze the samples submitted for PNA
analysis, instead of USEPA Method 8270, which was proposed in the Work
Plan, as Method 8310 has lower detection limits than Method 8270.

The above deviations were discussed with the USCG during the field event and are
deemed not to have negatively impacted the SA.
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5.0 SUMMARY OF SITE ASSESSMENT RESULTS

This section presents the results of the SA, including site characteristics and observations,

determination of the applicable cleanup criteria, the soil analytical results, and the assessment of

the exterior ACM and exterior LBP on the site structures.

5.1 SITE CHARACTERISTICS AND OBSERVATIONS

Based on conditions observed at the site, the general soil profile at the site consists of brown

topsoil with some vegetation, sand, and fine gravel, underlain by basalt bedrock (Photograph 15,

Appendix A).  Refusal was encountered at a depth of zero to eight inches bgs.

Topography in the soil investigation areas is relatively flat.  The terrain is extremely rocky with

little or no soil cover. The site is located on a rocky bluff that is surrounded by water to the south

and east, and forested land to the north and west.  Photographs in Appendix A illustrate the site

topography and terrain.

5.2 APPLICABLE CRITERIA

The criteria applicable to the site includes the cleanup criteria established under Part 201.  To

select the appropriate cleanup criteria under Part 201, the county zoning classification for the site,

intended current and future uses of the property, and the potential relevant exposure pathways at

the site for soil and groundwater need to be addressed.

5.2.1 Zoning Classification

Passage Island is located within Keweenaw County, Michigan.  According to the Keweenaw

County Planning/Zoning Commission, Passage Island is classified as a Conservation District.

The Conservation District classification includes lands designated for recreational and resource

conservation purposes.  Lands under the Conservation District include State-owned forest and

park lands, privately held recreational property, and environmentally sensitive areas such as

wetlands, offshore islands, sinkhole areas, and other features which preclude intensive

development.  Within a Conservation District, some of the permitted principal uses include the

following:
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• Cabins, summer homes, vacation cottages, or one-family detached residences.

• Farms and agricultural operations.

• Public and private camping areas for recreational or educational purposes.

• Public and private parks, playgrounds, recreational areas, camping grounds,

hunting grounds, and fishing sites and wildlife preserves.

Special approval permits can be obtained from the County to allow the following uses:

• Marinas and boat launching areas.

• Utility, public service, and institutional or educational facilities and uses.

• Non-commercial garages and storage buildings not associated with agricultural

use.

• Home occupations.

5.2.2 Current and Future Land Uses

Currently, the USCG owns and operates the lighthouse and surrounding site structures.  The

lighthouse is currently an active aid to navigation.  Passage Island is maintained by the National

Park Service.  The USCG plans to excess the lighthouse and surrounding site structures

following the resolution of environmental issues.  The National Park Service is currently the

planned recipient of the property.  At the time of the SA, the lighthouse and surrounding

structures are the focal point of a National Park Service guided tour.

Based on available information, the expected future land use of the site is to remain an active aid

to navigation.  The expected future land use of the surrounding property is for the purposes of a

national park.

5.2.3 Potential Relevant Exposure Pathways

Based on the zoning classification and the current and expected future land uses of

Passage Island, the appropriate potential relevant exposure pathways can be determined for soil

and groundwater at the island.
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5.2.3.1 Soil.  Potential receptors for on-site soil include USCG personnel and national park

employees and patrons in the vicinity of the site, and surface water. Based on the potential

receptors, potential relevant exposure pathways include the following:

• Direct contact with the soil.

• Inhalation of airborne particulates.

• Inhalation of volatile organic constituents to ambient air.

• Ingestion of groundwater through which constituents in the soil have leached.

• Sediment and associated aquatic flora/fauna in a receiving water body through

stormwater runoff.

Direct contact with the soil and inhalation of airborne particulates are relevant exposure

pathways for on-site soil due to USCG personnel, and national park employees and patrons in the

vicinity of the site.

Inhalation of volatile organic constituents to ambient air is not considered a complete pathway, as

volatile organic constituents were not detected above Part 201 criteria at the site.

No drinking water wells are located on-site and groundwater was not encountered during the SA

activities.  While the facility was operational, potable water was pumped from Lake Superior.  In

addition, according to USCG CEU Cleveland personnel, level foundations for the buildings were

constructed by blasting away portions of the bedrock using explosives.  The foundation of the

lighthouse and Keeper’s Dwelling is recessed approximately 8 feet into the bedrock.

Groundwater was not encountered during the construction of the building foundations.  Based on

the available data and due to bedrock outcrops throughout the island and at the shoreline,

groundwater is not expected to be present on the island; therefore, direct contact and ingestion of

groundwater through which constituents in the soil have leached are not considered complete

exposure pathways.

Surface water is a relevant exposure pathway due to stormwater runoff and the close proximity of

the site buildings to Lake Superior.
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5.2.4 Selected Applicable Criteria

Although the permitted uses under the zoning classification of the site (Conservation District)

fall under different land use categories (i.e., Residential or Commercial), under Part 201, the

most stringent cleanup criteria is applicable (i.e., Residential).  Based on the previously identified

relevant exposure pathways, Direct Contact and Particulate Soil Inhalation Criteria established

under Part 201 Generic Residential Cleanup Criteria and Screening Levels are the applicable soil

criteria for the site.

Other considered criteria include site-specific background data.  Under Part 201, site-specific

background inorganic data can be used as default criteria if the background data is higher than

the applicable criteria and statewide soil background levels provided in Part 201.  Site-specific

background data is discussed in Section 5.3.6 of this SA Report.

Under the 2002 revisions to the Part 201 regulations, the MDEQ has established a recreational

land use category for site closure.  No criteria has been established for recreational land use, so

site-specific criteria would need to be developed and approved by the MDEQ.  In addition, a

deed restriction would be necessary for a site closed under the recreational scenario.  However,

closure under the recreational land use scenario would be an option.

5.3 SOIL ANALYTICAL RESULTS

A total of seven soil samples, including duplicates, were collected in the former AST areas and

analyzed during SA activities.  A total of six soil samples, including duplicates, were collected in

the former aboveground piping area and analyzed during SA activities.  A total of six soil

samples, including duplicates, were collected and analyzed during the background metals

investigation.  A total of 43 soil samples, including duplicates, were collected and analyzed

during the soil investigation for lead.  A total of six soil samples were collected and analyzed

during the septic system tank soil investigation.  The analytical results provided by the off-site

laboratory are provided in Appendix C.
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5.3.1 Former ASTs Area

A total of seven soil samples, including duplicates, were collected in the former ASTs area

during SA activities.  The soil samples were collected from seven soil borings (SB-42 through

SB-48).  SB-42 through SB-48 were advanced around the three former fuel oil ASTs located

along the west wall of the fog signal building.  Soil samples were analyzed for BTEX,

1,2,4-TMB, 1,3,5-TMB, PNAs, and TPH-DRO.  The soil analytical results are presented in

Table 1.  Soil boring locations are depicted in Drawing 6606-D Sheet 2 of 7.

Soil analytical results for BTEX, 1,2,4-TMB, 1,3,5-TMB, PNAs, and TPH-DRO in the former

AST areas indicated several analytes were detected above the laboratory detection limits

(Table 1); however, none of the constituents were detected above the Part 201, Residential

Generic Cleanup Criteria.  TPH-DRO was detected above the target method detection limit;

however, the target method detection limit is used for screening only and no Part 201 criteria has

been established for TPH-DRO.

5.3.2 Former Aboveground Piping Area

A total of six soil samples, including duplicates, were collected in the former aboveground piping

area during SA activities. The soil samples were collected from five soil borings (SB-49 through

SB-53).  SB-49 through SB-53 were advanced along the north wall of the keeper’s dwelling.

Soil samples were analyzed for BTEX, 1,2,4-TMB, 1,3,5-TMB, PNAs, and TPH-DRO.  The soil

analytical results are presented in Table 2.  Soil boring locations are depicted in Drawing

6606-D, Sheet 2 of 7.

Soil analytical results for BTEX, 1,2,4-TMB, 1,3,5-TMB, PNAs, and TPH-DRO in the former

aboveground piping area indicated several analytes were detected above the laboratory detection

limits (Table 2); however, none of the constituents were detected above the Part 201, Residential

Generic Cleanup Criteria.

5.3.3 Septic System Tank Area

A total of six soil samples, including duplicates, were collected in the septic system tank area

during SA activities. The soil samples were collected from five soil borings (SB-54 through



TABLE 1

Soil Analytical Results, AST Areas 
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

Criteria
Sample ID Direct Indoor Inhalation Target MDL SB-42 SB-43 SB-44 SB-45 SB-46 SB-47 SB-48
Sample Depth Contact Air (0-3") (0-3") (0-2") (0-3") (0-3") (0-3") (0-3")

Benzene 180 1.60 380,000 --- 0.0926 J 0.0824 J 0.2151 0.2045 0.137 J <0.1205 <0.1136
Toluene 250 250 27,000,000 --- 0.6605 0.5588 1.157 1.136 0.7877 0.1807 0.233
Ethylbenzene 140 140 67,000,000 --- 0.1173 J 0.1706 0.2616 0.303 0.2945 0.0542 J .1023 J
Xylenes 150 150 290,000,000 --- 0.5802 0.7706 1.581 1.477 1.404 0.2952 0.3182
1,2,4-TMB 110 110 82,000,000 --- 0.1914 0.2706 0.593 0.5227 0.5205 0.1325 0.125
1,3,5-TMB 94 94 82,000,000 --- <0.1235 0.0647 J 0.1453 0.1364 J 0.1575 <0.1205 <0.1136

PNAs
Acenapthene 41,000 190,000 14,000,000 --- <0.205 J <0.195 J <0.193 J <0.252 J <0.200 J <0.200 J <0.189 J
Acenapthylene 1,600 1,600 2,300,000 --- <0.411 <0.392 <0.387 <0.505 <0.456 <0.401 <0.378
Anthracene 230,000 1,000,000 67,000,000 --- <0.136 <0.129 <0.128 <0.167 <0.151 <0.133 <0.125
Benzo (a) anthracene 20 NLV ID --- 0.1172 0.0588 <0.0251 0.0455 0.1529 0.032 0.0227
Benzo (a) pyrene 2 NLV 1,500 --- 0.089 0.112 <0.020 0.056 0.178 0.052 0.023
Benzo (b) fluoranthene 20 NLV ID --- 0.095 0.129 <0.035 0.08 0.26 0.066 0.032 J
Benzo (g,h,i) perylene 2,500 NLV 800,000 --- <0.157 0.055 J <0.148 0.182 J 0.447 0.139 J 0.106 J
Benzo (k) fluoranthene 200 NLV ID --- 0.047 0.071 <0.033 0.035 J 0.116 0.084 0.023 J
Chrysene 2,000 ID ID --- 0.12 0.051 <0.029 0.058 0.195 0.052 0.026 J
Dibenzo (a,h) anthracene 2 NLV ID --- 0.146 <0.059 <0.058 <0.076 <0.059 J <0.060 <0.057
Fluoranthene 46,000 1,000,000 9,300,000 --- 0.423 J 0.035 <0.041 0.035 J 0.388 J 0.141 J <0.040
Fluorene 27,000 580,000 9,300,000 --- <0.102 <0.098 <0.097 <0.126 <0.114 <0.100 <0.094
Indeno (1,2,3-cd) pyrene 20 NLV ID --- <0.089 0.185 <0.084 0.252 0.59 0.165 0.076 J
Napthalene 16,000 250 200,000 --- <0.205 <0.195 <0.193 <0.252 <0.227 <0.200 <0.189
Phenanthrene 1,600 1,800 6,700 --- 0.179 <0.126 <0.124 0.2 0.473 0.087 J <0.122
Pyrene 29,000 1,000,000 6,700,000 --- 0.257 J 0.074 J <0.052 0.083 J 0.268 0.066 J 0.032

--- --- --- 400 83.8 29.4 1170 107 579 236 210

NOTES:
1.  All data in milligrams per kilogram (mg/kg)
2. ": indicates inches below ground surface
3.  TMB:  trimethylbenzene

6.  J:  Concentration listed is an estimated value
7.  Boxed data indicates criteria exceedance
8. MDL: Method Detection Limit

CRITERIA:
Criteria is Michigan Department of Environmental Quality (MDEQ), Part 201 of the Natural Resources and Environmental Protection Act,
1994 Public Act 451, as amended, Residential Generic Cleanup Criteria and Screening Levels
1.  GSI:  Groundwater Surface Water Interface Protection Criteria
2.  Indoor Air:  Soil Volatilization to Indoor Air Inhalation Criteria
3.  Inhalation:  Particulate Soil Inhalation Criteria
4.  NLL:  Criteria not available under MDEQ Part 201, hazardous substance is not likely to leach under most soil conditions 
5.  NLV: Criteria not available under MDEQ Part 201, hazardous substance is not lilkely to volatize under most conditions
6.  ID:  Criteria not available under MDEQ Part 201, inadequate data to develop criterion
7. --- : Not Applicable

BTEX and TMB Isomers

TPH-DRO

4.  PNAs:  polynuclear aromatic hydrocarbons
5. TPH-DRO: Total Petroleum Hydrocarbons in the Diesel Range Organics

JLB/KAK/KMD/EAG
J:/jobs/USCG/1999 Contract/517-Passage Island SA/Reports/SA Report/Final SA Report/Table 1.xls



TABLE 2

Soil Analytical Results, Aboveground Piping by Keeper's Dwelling Area 
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

Criteria
Sample ID Direct Indoor Inhalation Target MDL SB-49 SB-50 SB-51 SB-52 SB-53

Contact Air (0-2") (0-4") (0-3") (0-2") (0-1)'

Benzene 180 1.60 380,000 --- <0.1351 <0.1562 <0.1471 <0.1333 <0.1449
Toluene 250 250 27,000,000 --- <0.1351 <0.1562 <0.1471 <0.1333 <0.1449
Ethylbenzene 140 140 67,000,000 --- <0.1351 <0.1562 <0.1471 <0.1333 <0.1449
Xylenes 150 150 290,000,000 --- <0.1351 <0.1562 <0.1471 <0.1333 <0.1449
1,2,4-TMB 110 110 82,000,000 --- <0.1351 <0.1562 <0.1471 <0.1333 <0.1449
1,3,5-TMB 94 94 82,000,000 --- <0.1351 <0.1562 <0.1471 <0.1333 0.0775 J

PNAs
Acenapthene 41,000 190,000 14,000,000 --- <0.224 <0.259 <0.244 <0.221 <0.241 
Acenapthylene 1,600 1,600 2,300,000 --- <0.450 <0.520 <0.490 <0.444 <0.483
Anthracene 230,000 1,000,000 67,000,000 --- <0.149 <0.172 <0.162 <0.147 <0.159
Benzo (a) anthracene 20 NLV ID --- <0.0292 0.0728 0.1101 0.2043 0.0748
Benzo (a) pyrene 2 NLV 1,500 --- <0.023 0.073 0.151 0.257 0.072
Benzo (b) fluoranthene 20 NLV ID --- <0.041 0.067 0.143 0.261 0.099
Benzo (g,h,i) perylene 2,500 NLV 800,000 --- <0.172 0.152 J 0.216 J 0.264 J 0.113 J
Benzo (k) fluoranthene 200 NLV ID --- <0.038 0.031 J 0.069 0.123 0.046
Chrysene 2,000 ID ID --- <0.034 0.083 0.135 0.235 0.075
Dibenzo (a,h) anthracene 2 NLV ID --- <0.068 J <0.078 J 0.287 J 0.047 J <0.072 J
Fluoranthene 46,000 1,000,000 9,300,000 --- <0.047 0.286 J 0.346 J 0.441 J 0.222 J
Fluorene 27,000 580,000 9,300,000 --- <0.112 <0.130 <0.122 <0.111 <0.120
Indeno (1,2,3-cd) pyrene 20 NLV ID --- <0.097 0.152 0.343 0.313 0.097 J
Napthalene 16,000 250 200,000 --- <0.224 <0.259 <0.244 <0.221 <0.241
Phenanthrene 1,600 1,800 6,700 --- <0.145 <0.167 0.331 0.16 <0.155
Pyrene 29,000 1,000,000 6,700,000 --- <0.061 0.144 J 0.276 J 0.604 J 0.145 J

TPH-DRO --- --- --- 400 201 53.1 43.4 58.4 44.6

NOTES:
1.  All data in milligrams per kilogram (mg/kg)
2.  *:  Indicates an exceedance of GSI criteria
3.  TMB:  trimethylbenzene
4.  PNAs:  polynuclear aromatic hydrocarbons
5.  ND:  Analyte not detected above the detection limit
6.  NA:  Sample not collected for analyte analysis
7.  J:  Concentration listed is an estimated value

CRITERIA:
Criteria is Michigan Department of Environmental Quality (MDEQ), Part 201 of the Natural Resources and Environmental Protection Act,
1994 Public Act 451, as amended, Residential Generic Cleanup Criteria and Screening Levels
1.  Indoor Air:  Soil Volatilization to Indoor Air Inhalation Criteria
2.  Inhalation:  Particulate Soil Inhalation Criteria
3.  NLL:  Criteria not available under MDEQ Part 201, hazardous substance is not likely to leach under most soil conditions 
4.  NLV: Criteria not available under MDEQ Part 201, hazardous substance is not likely to volatize under most conditions
5.  ID:  Criteria not available under MDEQ Part 201, inadequate data to develop criterion
6.  ---:  Criteria not available 
7.  MDL: Target Method Detection Limit used as a screening level for TPH-DRO

JLB/KAK/KMD/EAG
J:/jobs/USCG/1999 Contract/517-Passage Island SA/Reports/SA Report/Final SA Report/Table 2.xls



25

SB-58).   SB-54 through SB-58 were advanced around the septic system tank located north of the

keeper’s dwelling and east of the privy.  Soil samples were analyzed for BTEX, 1,2,4-TMB,

1,3,5-TMB, volatile halocarbons, 1,2-DCA, 1,2-EDB, PNAs, TPH-DRO, PCBs, cadmium,

chromium, and lead.  The soil analytical results for BTEX, 1,2,4-TMB, 1,3,5-TMB, volatile

halocarbons, 1,2-DCA, 1,2-EDB, PNAs, and TPH-DRO are presented in Table 3.  The soil

analytical results for PCBs, cadmium, chromium, and lead are presented in Table 4.  Soil boring

locations are depicted in Drawing 6606-D Sheet 2 of 7.

Soil analytical results for BTEX, 1,2,4-TMB, 1,3,5-TMB, volatile halocarbons, 1,2-DCA,

1,2-EDB, PNAs, TPH-DRO, PCBs, cadmium, and chromium in the septic system tank area

indicated several analytes were detected above the laboratory detection limits.  Soil analytical

results for BTEX, 1,2,4-TMB, 1,3,5-TMB, volatile halocarbons, 1,2-DCA, 1,2-EDB, PNAs,

TPH-DRO, PCBs, cadmium, and chromium were not detected above criteria.

Soil analytical results for lead indicated exceedances of the direct contact criteria of

400 milligrams per kilogram (mg/kg) in all five soil borings (SB-54 through SB-58).  Lead in

soil analytical results range from 417 mg/kg to 786 mg/kg.  Due to the proximity of the lead

detections in the septic tank area to the keeper’s dwelling, the lead detections in this area are

likely attributable to impacts from LBP from the exterior of the keeper’s dwelling.  Lead

analytical results are presented in Table 4.  The locations of the soil borings with concentrations

of lead exceeding criteria are depicted in Drawing 6606-D, Sheet 4 of 7.

5.3.4 Lead in Soil

A total of 43 soil samples, including duplicates, were collected during the soil investigation for

lead.  The lead in soil analytical results are presented in Table 5.  Soil boring locations are

depicted in Drawing 6606-D Sheet 3 of 7.

Lead was detected at concentrations exceeding Part 201 Direct Contact Criteria (400 mg/kg) in

36 soil borings (SB-1 through SB-19, and SB-21 through SB-37).  The soil borings exceeding

criteria surround the following site structures: the lighthouse and attached keeper’s dwelling, fog



TABLE 3

Soil Analytical Results, Septic System Tank Area 
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

Criteria
Sample ID Direct Indoor Inhalation Target MDL SB-54 SB-55 SB-56 SB-57 SB-58

Contact Air (0-6") (0-4") (0-4") (0-4") (0-4")

Benzene 180 1.60 380,000 --- <0.1316 <0.1111 <0.1515 <0.1515 <0.1493
Toluene 250 250 27,000,000 --- <0.1316 <0.1111 <0.1515 <0.1515 <0.1493
Ethylbenzene 140 140 67,000,000 --- <0.1316 <0.1111 <0.1515 <0.1515 <0.1493
Xylenes 150 150 290,000,000 --- <0.1316 <0.1111 <0.1515 <0.1515 <0.1493
1,2,4-TMB 110 110 82,000,000 --- <0.1316 <0.1111 <0.1515 <0.1515 <0.1493
1,3,5-TMB 94 94 82,000,000 --- <0.1316 <0.1111 <0.1515 <0.1515 <0.1493

Acetone 23,000 110,000 3.9 x 10^8 --- 0.4145 J <2.778 <3.778 <3.788 <3.731
Trichlorofluoromethane 560 560 3.8 x 10^9 --- 0.1118 J <0.1111 <0.1515 <0.1515 <0.1493

PNAs
Acenapthene 41,000 190,000 14,000,000 --- <0.088 <0.037 <0.100 <0.100 <0.100
Acenapthylene 1,600 1,600 2,300,000 --- <0.175 <0.074 <0.202 <0.200 <0.199
Anthracene 230,000 1,000,000 67,000,000 --- <0.058 <0.024 <0.067 <0.067 <0.066
Benzo (a) anthracene 20 NLV ID --- 0.0096 J 0.0041 J <0.0130 0.0211 J 0.0109 J
Benzo (a) pyrene 2 NLV 1,500 --- 0.017 0.008 0.014 0.038 0.022
Benzo (b) fluoranthene 20 NLV ID --- 0.02 0.008 0.014 J 0.036 0.019
Benzo (g,h,i) perylene 2,500 NLV 800,000 --- 0.036 J 0.006 J 0.026 J 0.042 J 0.022 J
Benzo (k) fluoranthene 200 NLV ID --- <0.014 0.004 J <0.017 0.017 J 0.012 J
Chrysene 2,000 ID ID --- 0.017 J 0.007 J <0.015 0.033 J 0.016 J
Dibenzo (a,h) anthracene 2 NLV ID --- <0.026 <0.011 <0.030 <0.030 <0.030
Fluoranthene 46,000 1,000,000 9,300,000 --- 0.038 0.013 <0.021 0.062 0.033
Fluorene 27,000 580,000 9,300,000 --- <0.043 <0.019 <0.050 <0.050 <0.049
Indeno (1,2,3-cd) pyrene 20 NLV ID --- 0.026 J 0.009 J 0.027 J 0.042 J 0.022 J
Napthalene 16,000 250 200,000 --- <0.088 <0.037 <0.100 <0.100 <0.100
Phenanthrene 1,600 1,800 6,700 --- 0.058 0.016 J <0.065 0.035 J <0.064
Pyrene 29,000 1,000,000 6,700,000 --- 0.024 J 0.009 J <0.027 0.045 J 0.027 J

--- --- --- 400 28 61.2 39.8 56.8 29.1

91 2 120,000 --- <0.1316 <0.1111 <0.1515 <0.1515 <0.1493
0.092 0.670 14,700 --- <0.1316 <0.1111 <0.1515 <0.1515 <0.1493

NOTES:
1.  All data in milligrams per kilogram (mg/kg)
2..  TMB:  trimethylbenzene
3.  PNAs:  polynuclear aromatic hydrocarbons
4. TPH-DRO: Total Petroleum Hydrocarbons in the Diesel Range Organics
5. DCA: dichloroethane
6. EDB: dibromoethane
7.  J:  Concentration listed is an estimated value
8.  Only volatile halocarbons detected above  the laboratory detection limits are listed above
9. MDL: Method Detection Limit

CRITERIA:
Criteria is Michigan Department of Environmental Quality (MDEQ), Part 201 of the Natural Resources and Environmental Protection Act,
1994 Public Act 451, as amended, Residential Generic Cleanup Criteria and Screening Levels
1.  Indoor Air:  Soil Volatilization to Indoor Air Inhalation Criteria
2.  Inhalation:  Particulate Soil Inhalation Criteria
3.  NLV: Criteria not available under MDEQ Part 201, hazardous substance is not likely to volatize under most conditions
4.  ID:  Criteria not available under MDEQ Part 201, inadequate data to develop criterion

1,2 DCA
1,2 EDB

BTEX & TMB Isomers

Volatile Halocarbons

TPH-DRO

JLB/KAK/KMD/EAG
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TABLE 4

Soil Analytical Results - Septic System Tank Area
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

Sample ID Depth PCBs Cadmium Chromium Lead
(inches bgs)

SB-54 (0-6") <0.0263 1.78 15.5 680

SB-55 (0-4") <0.0222 1.95 13.5 603

SB-56 (0-4") <0.3027 2.41 17.1 761

SB-57 (0-4") <0.0303 9.30 27.3 786

SB-58 (0-4") <0.0299 <1.478 20.1 417

CRITERIA

Direct Contact 4 550 790,000 400
Indoor Air 3,000 NLV NLV NLV
Inhalation 5,200 1,700 330,000 100,000
Statewide Default Bkgd NA 1.2 18 21

Calc Bkgd NA 5.4 46 459.4

NOTES:
1.  All data in milligrams per kilogram (mg/kg)
2.  Boxed cells indicate an exceedance of Direct Contact criteria
3.  PCBs:  polychlorinated biphenyls
4.  inches bgs:  inches below ground surface

CRITERIA:

1994 Public Act 451, as amended, Residential Generic Cleanup Criteria and Screening Levels
1.  Indoor Air:  Soil Volatilization to Indoor Air Inhalation Criteria
2.  Inhalation:  Particulate Soil Inhalation Criteria
3.  NLV: Criteria not available under MDEQ Part 201, hazardous substance is not lilkely to volatize under most conditions
4.  NA:  Not applicable
5.  Calc Bkgd:  Calculated site-specific background concentrations, represent upper limit

Criteria is Michigan Department of Environmental Quality (MDEQ), Part 201 of the Natural Resources and Environmental Protection Act,

JLB/KAK/KMD/EAG
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TABLE 5

Soil Analytical Results - Lead in Soil 
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

Sample ID Depth Lead
(inches bgs)

SB-01 (0-3") 2,513
SB-02 (0-3") 17,712
SB-03 (0-3") 1,218
SB-04 (0-6") 3,385
SB-05 (0-2") 3,526
SB-06 (0-3") 2,778
SB-07 (0-4") 2,812
SB-08 (0-3") 8,718
SB-09 (0-4") 422
SB-10 (0-3") 1,029
SB-11 (0-4") 1,125
SB-12 (0-4") 1,376
SB-13 (0-4") 2,302
SB-14 (0-6") 1,386
SB-15 (0-3") 4,722
SB-16 (0-6") 778
SB-17 (0-3") 1,450
SB-18 (0-4") 585
SB-19 (0-2") 691
SB-20 (0-3") 382
SB-21 (0-3") 1,294
SB-22 (0-4") 1,466
SB-23 (0-3") 834
SB-24 (0-4") 2,347
SB-25 (0-4") 1,660
SB-26 (0-4") 1,230
SB-27 (0-2") 6,610
SB-28 (0-3") 7,597
SB-29 (0-3") 41,040
SB-30 (0-4") 6,287
SB-31 (0-3") 6,807
SB-32 (0-4") 648
SB-33 (0-2") 436
SB-34 (0-2") 5,333
SB-35 (0-3") 812
SB-36 (0-3") 23,826
SB-37 (0-4") 453
SB-38 (0-3") 103
SB-39 (0-3") 338
SB-40 (0-3") 100

CRITERIAa

Direct Contact 400
Indoor Air NLV
Inhalation 100,000
Statewide Default Bkgd 21

Calc Bkgd 538

NOTES:
1.  All data in milligrams per kilogram (mg/kg)
2.  Boxed cells indicate an exceedance of Direct Contact criteria
3.  *:  Indicates an exceedance of GSI criteria
4.  inches bgs: inches below ground surface

CRITERIA:
Criteria is Michigan Department of Environmental Quality (MDEQ), Part 201 of the Natural Resources 
and Environmental Protection Act, 1994 Public Act 451, as amended, Residential 
Generic Cleanup Criteria and Screening Levels

1.  Indoor Air:  Soil Volatilization to Indoor Air Inhalation Criteria
2.  Inhalation:  Particulate Soil Inhalation Criteria
3.  NLV: Criteria not available under MDEQ Part 201, hazardous substance is not 
     likely to volatize under most conditions
4.  Calc Bkgd:  Calculated site-specific background concentrations, represent upper limit

JLB/KAK/KMD/EAG
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signal building, winch house, antenna tower, paint locker, and privy.  Soil borings were

advanced to a maximum depth of 6 inches bgs, where refusal was encountered. One sample was

collected per boring.  Lead in soil concentrations ranged from 100 mg/kg to 41,040 mg/kg.  The

locations of the soil borings with concentrations of lead exceeding criteria are depicted in

Drawing 6606-D, Sheet 4 of 7.

5.3.5 Site-Specific Background Metals

A total of six samples, including duplicates, were collected to determine the site-specific

background lead, cadmium, and chromium concentrations at the site.  One sample was collected

per boring from BG-1 through BG-5.  The background metals analytical results are presented in

Table 6.  The location of the background soil borings is depicted in Drawing 6606-D,

Sheet 3 of 7.

Soil analytical results for the background samples indicated that cadmium, chromium, and lead

were not detected above criteria.  Cadmium was not detected above laboratory detection limits.

Chromium was detected above laboratory detection limits at concentrations ranging from

18.9 mg/kg to 33.9 mg/kg.  Lead was also detected above laboratory detection limits at

concentrations ranging from 19.8 mg/kg to 288 mg/kg.

To determine site-specific background metals concentrations, a statistical analysis of the data

was performed in accordance with Part 201 guidelines.  Under Part 201, which defaults to the

guidelines established in Michigan Department of Natural Resources (MDNR) Guidance

Document, Verification of Soil Remediation  (MDNR, 1994), the recommended statistical

method for determining background concentrations is to establish the upper limit of the

constituent using the mean plus three standard deviation approach.  Under this approach, at least

four concentrations must be available per constituent and the background mean ( bX ),

background variance (Sb
2), background standard deviation (Sb), and coefficient of variance (CV)

must be determined.

The background mean is calculated using the following equation:

           X1 + X2 + …Xn

bX  =
     nb



TABLE 6

Soil Analytical Results - Background Soil Borings
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

Sample ID Depth Cadmium Chromium Lead
(inches bgs)

BG-1 (0-3") <2.17 11.3 180
BG-2 (0-3") <2.86 18 288
BG-3 (0-2") <2.61 21.9 46.4
BG-4 (0-6") <4.1 18.9 30.3

BG-4 DUP (0-6") <3.82 28.2 19.8
BG-5 (0-3") <3.46 33.9 199

CRITERIA
Direct Contact 550 790,000 400
Indoor Air NLV NLV NLV
Inhalation 1,700 330,000 100,000
Statewide Default Bkgd 1.2 18 21

Calc Bkgd 5.4 46 459.4

NOTES:
1.  All data in milligrams per kilogram (mg/kg)
2.  inches bgs:  feet below ground surface

CRITERIA:
Criteria is Michigan Department of Environmental Quality (MDEQ), Part 201 of the Natural Resources 
and Environmental Protection Act, 1994 Public Act 451, as amended, Residential Generic Cleanup 
Criteria and Screening Levels
1.  Indoor Air:  Soil Volatilization to Indoor Air Inhalation Criteria
2.  Inhalation:  Particulate Soil Inhalation Criteria
3.  NLV: Criteria not available under MDEQ Part 201, hazardous substance is not lilkely to volatize 
     under most conditions
4.  Calc Bkgd:  Calculated site-specific background concentrations, represent upper limit

JLB/KAK/KMD/EAG
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The background variance is calculated by summing the squares of the mean subtracted from each

concentration and dividing by the degrees of freedom (n) (total number of background

concentrations minus one).  The background variance is calculated as follows:

The background standard deviation is calculated by taking the square root of the background

variance.  The coefficient of variance is calculated to evaluate the distribution of the data.

According to Part 201, background data should generally have a coefficient of variance less than

0.5 for granular soils.  According to USEPA guidance provided in the Interim Final Guidance,

Statistical Analysis of Ground-Water Monitoring Data at RCRA (Resource Conservation and

Recovery Act) Facilities, (USEPA, 1989) a coefficient of variance greater than 1.00 is an

indication that the collected data does not fit a normal distribution.  The coefficient of variance is

calculated by dividing the background standard deviation by the background mean, shown

below:

To determine the maximum allowable limit (upper background concentration limit), the

background mean is added to three times the background standard deviation, shown below:

The site-specific background upper limits and associated statistical analysis values for lead

cadmium and chromium are presented in Table 6.  In accordance with Part 201, for metals with

less than half of the background data available below the detection limit, one half of the

detection limit was used as the analytical result.  For metals with more than half of the

background data available below the detection limit, half of the data was substituted with the

         (X1 - bX )2 + (X2 - bX )2 + … (Xn - bX )2

Sb
2 = n - 1

            Sb
CV =

 bX

Background upper limit = bX  + (3 * Sb )
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detection limit and the other half with the value of zero.  An example calculation for determining

the site-specific background metal upper limit is provided in Appendix F.

5.4 EXTERIOR LEAD-BASED PAINT AND EXTERIOR ASBESTOS-CONTAINING

MATERIALS ASSESSMENT

ETC conducted an exterior ACM and LBP assessment at the Passage Island Light Station on

June 12, 2001.  ETC evaluated 10 structures at the Light Station.  The evaluated structures

included: the lighthouse and attached keeper’s dwelling, fog signal building, winch house, paint

locker, former pump house, privy, solar panels, antenna tower, helicopter pad, and former

antenna tower.  The ETC LPB and ACM Assessment Report is included in Appendix E.

5.4.1 Exterior ACM Assessment

During the exterior ACM assessment, ETC collected 30 individual samples for the presence of

asbestos fibers.  The lighthouse and attached keeper’s dwelling, fog signal building, winch house

and former pump house were identified as having potential asbestos containing materials.  The

location of the samples containing asbestos are depicted on Drawing 6606-D, Sheet 5 of 7.  The

results are summarized in Table 7.

Four different types of materials were sampled at the lighthouse and attached keeper’s dwelling

for the presence of asbestos fibers.  The types of material sampled included roof flashing sealer

(found on roof surface where roof meets a higher level of the building), asphalt shingles, window

glazing, and tar sealant (found on pipes exiting the stone walls on north and south side of

structure).  The sample results indicated that the roof flashing sealer and tar sealant were the only

materials containing asbestos.  The roof flashing and tar sealant appeared to be in good condition

during the Site Assessment.  These materials are considered non-friable due to the sticky nature

of the material.

Two different types of materials were sampled at the fog signal building for the presence of

asbestos fibers.   The types of material sampled included tar paper and asphalt shingles.  The





TABLE 7

 Asbestos  Results
USCG Passage Island Light Staton

Keweenaw County, Michigan
Page 1 of 1

Asbestos-Containing Materials
Abatement or Hazard Reduction Asbestos Types of Percent of 

Action Levels Present Asbestos Asbestos Present

02A Lighthouse-flashing tar on main entrance 1% Asbestos by Weight YES Chrysotile 5% Asbestos by Weight

02B Lighthouse-flashing tar on main entrance 1% Asbestos by Weight YES Chrysotile 5% Asbestos by Weight

02C Lighthouse-flashing tar on  roof 1% Asbestos by Weight YES Chrysotile 15% Asbestos by Weight

04A Lighthouse-tar sealer on pipes 1% Asbestos by Weight YES Chrysotile 5% Asbestos by Weight

04B Lighthouse-tar sealer on pipes 1% Asbestos by Weight YES Chrysotile 30% Asbestos by Weight

04C Lighthouse-tar sealer on window 1% Asbestos by Weight YES Chrysotile 10% Asbestos by Weight

06A Fog Signal Building-roofing 1% Asbestos by Weight YES Chrysotile 15% Asbestos by Weight

06B Fog Signal Building-roofing 1% Asbestos by Weight YES Chrysotile 20% Asbestos by Weight

06C Fog Signal Building-roofing 1% Asbestos by Weight YES Chrysotile 20% Asbestos by Weight

Bulk Asbestos Sample # and Description

KAK/EAG/KBK/CJL/EAG
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sample results indicated that the asphalt shingles were the only material to contain asbestos

fibers.  The shingles are considered non-friable and appeared to be in good condition.

Tar paper and asphalt shingles were also sampled at the winch house for the presence of asbestos

fibers.  The sample results indicated that neither material contains asbestos fibers.  The roofing

material (rolled asphalt sheeting) was sampled at the former pump house for the presence of

asbestos fibers.  The sample results indicated that the roofing material does not contain asbestos.

5.4.2 Exterior LBP Assessment

During the exterior LBP assessment, ETC used an X-Ray Fluorescence (XRF) device and

collected paint chip samples to determine the presence of LBP.  The painted surfaces on the

exterior of 10 site structures including; the lighthouse and attached keeper’s dwelling, fog signal

building, winch house, paint locker, former pump house, privy, solar panels, antenna tower,

helicopter pad, and former antenna tower were identified as potential lead-based painted

surfaces. In addition to the 10 site structures, some additional exterior features including the steel

tramway, steps leading to the winch house, entrance steps into the lighthouse, and the flagpole

were tested for the presence of LBP.

The XRF and paint chip sample results indicate that nine of the 10 site structures contain LBP.

The nine structures include: the lighthouse and attached keeper’s dwelling, fog signal building,

winch house, paint locker, former pump house, privy, antenna tower, helicopter pad, and former

antenna tower.   The XRF and paint chip sample results are summarized in Table 8, and the

locations of samples tested positive for LBP are included on Drawing 6606-D, Sheet 5 of 7.  A

positive reading refers to a sample that registered an average lead concentration of equal to or

greater than 0.3 milligrams per square centimeter (mg/cm2).

Painted surfaces on the exterior of the lighthouse and attached keeper’s dwelling included

decorative wood pieces, soffits, and window sashes and frames.  All painted surfaces on the

lighthouse and attached keeper’s dwelling, including the decorative wood pieces, soffits, and

exterior window sashes, tested positive for LBP, and the metal roof flashings are composed

entirely of lead.  All painted surfaces on the fog signal building including the soffits, window



Table 8

Lead Based Paint Analytical Results
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

Sample ID Sample Location XRF
Result for LBP

4 Privy-exterior wall siding (white) POSITIVE FOR LEAD
6 Privy-exterior wall siding (white) POSITIVE FOR LEAD
7 Privy-exterior wall siding (white) POSITIVE FOR LEAD
8 Paint Locker-exterior wall siding (white) POSITIVE FOR LEAD
9 Paint Locker-exterior wall siding (white) POSITIVE FOR LEAD
10 Paint Locker-exterior wall siding (white) POSITIVE FOR LEAD
11 Helicopter Landing Pad-red paint markings POSITIVE FOR LEAD
12 Helicopter Landing Pad-paint markings (red) POSITIVE FOR LEAD
17 Catwalk-railing (yellow) POSITIVE FOR LEAD
22 Former Antenna Tower Base (white) POSITIVE FOR LEAD
23 Former Antenna Tower Base (white) POSITIVE FOR LEAD
24 Antenna Tower (red) POSITIVE FOR LEAD
31 Flag Pole (white) POSITIVE FOR LEAD
32 Flag Pole (white) POSITIVE FOR LEAD
34 Lighthouse Main Entrance (gray) POSITIVE FOR LEAD
36 Lighthouse Window Sash (green) POSITIVE FOR LEAD
37 Lighthouse Window Trim (white) POSITIVE FOR LEAD
38 Lighthouse-soffit (white) POSITIVE FOR LEAD
39 Lighthouse-soffit (white) POSITIVE FOR LEAD
40 Lighthouse-corner cap (white) POSITIVE FOR LEAD
45 Lighthouse-tower (green) POSITIVE FOR LEAD

Paint Chip Samples
Sample ID Sample Locaton Results for Lead % by weight

C1 Pump House (gray) >1.28
C3 Lighthouse (green) >0.78
C4 Lighthouse-main entrance stairway (green) >0.94
C6 Lighthouse-window boards (white) >0.85
C7 Lighthouse-window boards (blue) 1.38
C9 Winch House-soffits (green) 0.53

C14 Paint Storage Shed >1.28
C15 Concrete Walk (yellow) >1.14
C16 Antenna-tower (red) >7.14
C17 Privy (white) >0.5
C18 Lighthouse-corner (white) >0.62
C19 Helicopter Landing Pad (red) >16.67
C20 Privy (white) >0.77

Notes:

1. XRF: x-ray fluoresence
2.  A positive result for lead refers to a sample that registered a reading of an average lead concentration of equal to or greater than 0.3 mg/cm2

3.  Color specifies color of paint sampled

KMD/EAG/
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casings, and door frames tested positive for LBP.  All painted surfaces on the former pump

house including the door frame and roof tested positive for LBP.  All painted surfaces on the

winch house including the door, door frame, windows, and soffits tested positive for LBP.  All

painted surfaces on the privy and paint locker tested positive for LBP.  All painted surfaces on

the antenna tower tested positive for LBP.  All painted surfaces on the helicopter pad tested

positive

for LBP.  A small 2 foot by 2 foot square painted surface on the former antenna tower foundation

tested positive for LBP.

Additional exterior site features at the site were also tested for LBP.  The painted surfaces on the

tramway and associated railing leading to the boat landing tested negative for LBP.  The yellow

painted surface on a step leading from the lighthouse to the winch house tested positive for LBP.

The flagpole on the west side of the lighthouse tested positive for LBP.  The painted surfaces on

entrance steps to the lighthouse on the west side of the building tested positive for LBP.

The painted surfaces that tested positive for LBP were all partially peeling and flaking.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

SA activities performed at the USCG Passage Island Light Station included a soil assessment to

determine the nature and extent of soil impacts at the former ASTs area, former aboveground

piping area, septic system tank area, and areas surrounding the site structures; determine the

site-specific background metals concentrations; and evaluate ACM and LBP on the exterior of

the site structures.  The following discussions provide conclusions made based on the results of

the assessments conducted at the site and the resulting recommendations for future action.

6.1 HORIZONTAL AND VERTICAL EXTENT OF CONTAMINATION

6.1.1 Former AST Areas

Soil analytical results for BTEX, 1,2,4-TMB, 1,3,5-TMB, PNAs, and TPH-DRO indicate no

exceedances of Part 201 cleanup criteria.

6.1.2 Former Aboveground Piping Area

Soil analytical results for BTEX, 1,2,4-TMB, 1,3,5-TMB, PNAs, and TPH-DRO indicate no

exceedances of Part 201 cleanup criteria.

6.1.3 Septic System Tank Area

Soil analytical results for BTEX, 1,2,4-TMB, 1,3,5-TMB, volatile halocarbons, PNAs,

TPH-DRO, 1,2-DCA, 1,2-EDB, cadmium, and chromium indicate no exceedances of Part 201

cleanup criteria.  Soil analytical results for lead indicate exceedances of the direct contact criteria

in all five soil borings (SB-54 through SB-58).  Lead was detected at levels ranging from

417 mg/kg to 786 mg/kg.  Lead impacted soil extends approximately 0 inches to 6 inches bgs.

Based on the close proximity of the septic tank to the keeper’s dwelling, the lead impacts in the

soil around the septic tank are likely attributable to LBP from the exterior of the keeper’s

dwelling.  Based on analytical results, approximately 75 cubic feet (3 cubic yards, or 5 tons) of

soil exceed Part 201 cleanup criteria and the site specific background concentration.  The

horizontal extent of lead impacted soil is depicted in Drawing 6606-D Sheet 6 of 7.  The vertical

extent of lead impacted soil is depicted in Drawing 6606-D Sheet 7 of 7.
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6.1.4 Lead in Soil

Soil analytical results for lead indicate the exceedance of Part 201 Direct Contact Criteria of

400 mg/kg in 41 of the 49 soil borings advanced surrounding the site structures, and septic

system tank area (SB-1 through SB-19, SB-21 through SB-37, and SB-54 through SB-58).  The

site specific background lead concentration was calculated as an upper limit of 459.4 mg/kg.  A

total of 37 soil borings (SB-1 through SB-8, SB-10 through SB-19, SB-21 through SB-32,

SB-34, through SB-36, and SB-54 through SB-57) exceed Part 201 Direct Contact Criteria and

the site specific background lead concentration.

The soil samples were collected from the ground surface to a maximum depth of 6 inches bgs.

One sample was collected per boring.  Lead was detected at levels exceeding criteria and the site

specific background level at concentrations ranging from 417 mg/kg to 41,040 mg/kg.  The

horizontal extent of contamination extends approximately 15 feet in all directions surrounding

the site structures.  Based on the analytical results, approximately 3,575 cubic feet (133 cubic

yards or 213 tons) of surface soils (0 to 6 inches bgs) exceed the Direct Contact criteria for lead

(Drawing 6606-D, Sheet 6 of 7).

6.2 EXTERIOR ASBESTOS-CONTAINING MATERIALS AND LEAD-BASED

PAINT ASSESSMENT

The ACM and LBP assessment conducted by ETC concluded that four of the 10 site structures

contain exterior asbestos material.  The structures that tested positive for ACM include the

lighthouse and attached keeper’s dwelling, fog signal building, winch house, and former pump

house.  The assessment also concluded that nine of the 10 site structures and three exterior site

features (flag pole, painted walkway steps, and painted lighthouse steps) contain exterior LBP

surfaces.  The nine structures that tested positive for LBP include the lighthouse and attached

keeper’s dwelling, fog signal building, winch house, paint locker, former pump house, privy,

antenna tower, helicopter pad, and former antenna tower.

Based on observations at the site by ETC, ETC recommends exterior LBP abatement.  Exterior

LBP abatement includes wet scrape of flaking LBP, and encapsulation of the LBP.  Following
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removal and encapsulation, clearance sampling should be conducted in accordance with USEPA

guidelines for LBP post remediation clearance testing.

According to ETC the exterior ACM appears to be in good condition and can be left in place as

long as it is not disturbed by renovation or demolition activities.  If the ACM cannot be left in

place, abatement activities would include removal and disposal.

6.3 RECOMMENDATIONS

6.3.1 Impacted Soil

Based on the SA analytical results, lead is the only contaminant present at the site at

concentrations exceeding the Part 201 criteria determined to be applicable (residential direct

contact criteria).  Per Part 201 requirements, soil remediation is required for the site due to

exceedances of criteria.

Based on the available data, approximately 75 cubic feet (3 cubic yards or 5 tons) of surface soils

(0 to 6 inches bgs) around the septic tank and approximately 3,575 (133 cubic yards or 213 tons)

cubic feet of surface soil (0 to 6 inches bgs) around the site structures exceed Residential Direct

Contact criteria for lead.

Excavation and disposal would be the most viable option to remediate the site soils to meet the

Part 201 residential criteria.  Remediating the site soils to meet Part 201 residential criteria

would be employed to achieve an unrestricted closure.

Under the 2002 revisions to the Part 201 regulations, the MDEQ has established a recreational

land use category for site closure.  No criteria has been established for recreational land use, so

site-specific criteria would need to be developed and approved by the MDEQ.  The SA results

would then need to be compared against the calculated criteria to determine if exceedances exist

and if remediation would be necessary.  However, a deed restriction would be necessary for a

site closed under the recreational scenario.
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Based on the available data, and the abundance of outcropping basalt bedrock, groundwater is

not expected at the site and groundwater as an exposure pathway was determined to be

incomplete.

KMD/EAG/TWK/DJB/EAG
J:\jobs\U.S.C.G\USCG-new contract\17-Passage Island SA\Reports\SA Report\Draft SA Report\Draft SA Report.doc
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SITE PHOTOGRAPHS
USCG PASSAGE ISLAND LIGHT STATION

KEWEENAW COUNTY, MICHIGAN

Page 1 of 8

Photograph 1 – View of Passage Island Light Station from Lake Superior

Photograph 2 – View of the Lighthouse and Attached Keeper’s Dwelling from the Coastline



SITE PHOTOGRAPHS
USCG PASSAGE ISLAND LIGHT STATION

KEWEENAW COUNTY, MICHIGAN
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Photograph 3 – Lighthouse and Attached Keeper’s Dwelling

Photograph 4 – Fog Signal Building



SITE PHOTOGRAPHS
USCG PASSAGE ISLAND LIGHT STATION

KEWEENAW COUNTY, MICHIGAN
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Photograph 5 – View of the Winch House from the Fog Signal Building

Photograph 6 – View of the Pump House from the Fog Signal Building



SITE PHOTOGRAPHS
USCG PASSAGE ISLAND LIGHT STATION

KEWEENAW COUNTY, MICHIGAN
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Photograph 7 – Paint Storage Shed and Privy

Photograph 8 – View of the Tramway from the Dock



SITE PHOTOGRAPHS
USCG PASSAGE ISLAND LIGHT STATION

KEWEENAW COUNTY, MICHIGAN
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Photograph 9 – Helicopter Landing Pad

Photograph 10 – Former Antenna Tower



SITE PHOTOGRAPHS
USCG PASSAGE ISLAND LIGHT STATION

KEWEENAW COUNTY, MICHIGAN
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Photograph 11 – Boat landing/dock

Photograph 12 – Former AST Cradles by the Dock



SITE PHOTOGRAPHS
USCG PASSAGE ISLAND LIGHT STATION

KEWEENAW COUNTY, MICHIGAN
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Photograph 13 – Presumed Location of the Piping at the Keeper’s Dwelling

Photograph 14 – Septic Tank



SITE PHOTOGRAPHS
USCG PASSAGE ISLAND LIGHT STATION

KEWEENAW COUNTY, MICHIGAN

Page 8 of 8

Photograph 15 – View of the Passage Island Coastline
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APPENDIX B

SOIL BORING LOGS

































































































































APPENDIX C

SOIL ANALYTICAL DATA























































































































































































































































APPENDIX D

VALIDATION REPORT



DATA VALIDATION REPORT

United States Coast Guard Passage Island Light Station

Seventy-one soil samples were collected from the United States Coast Guard (USCG) Passage

Island Light Station from June 6, 2001 through June 12, 2001.  The samples were analyzed by

Test America Laboratories, Inc., Nashville, Tennessee, for one or more of the following

parameters: benzene, toluene, ethylbenzene, xylenes (BTEX), and trimethylbenzenes by U.S.

EPA method SW-846 8260B; volatile organic compounds (VOCs) by U.S. EPA method SW-846

8260B, polynuclear aromatic hydrocarbons (PAHs) by U.S. EPA method SW-846 8270C;

polychlorinated biphenyls (PCBs) by U.S. EPA method SW-846 8082; toxic characteristic

leaching procedure (TCLP) metals by U.S. EPA method SW-846 1311/6010B; lead by U.S. EPA

method SW-846 6010B; and cadmium and chromium by U.S. EPA method SW-846 6010B.

Analytical results were evaluated in accordance with the data quality objectives (DQOs).  The

analytical data were validated and qualified based on the results of the data evaluation

parameters and/or the quality control (QC) sample results provided by the laboratory.  Raw data

was not reviewed.  The following summarizes the review of the analytical data that did not meet

the quality control criteria.

The matrix spike/matrix spike duplicate (MS/MSD) associated with the lead analysis of sample

SB-10(0-3”) indicated a percent recovery below the acceptance criteria.  Since the sample

concentration was greater than 4x the spike amount, the sample was not flagged.



2

The MS/MSD associated with the lead analysis of sample SB-21 (0-3”) indicated a percent

recovery below the acceptance criteria.  Since the sample concentration was greater than 4x the

spike amount, the sample was not flagged.

The MS/MSD associated with the lead analysis of sample SB-38(0-3”) indicated a percent

recovery below the acceptance criteria.  Since this reflects a low bias, the sample was flagged “J”

as estimated for lead.

The MS/MSD associated with the PCB analysis of sample SB-54(0-6”) indicated a percent

recovery below the acceptance criteria for aroclor 1016.  Since this reflects a low bias, the

sample was flagged “J” as estimated for this compound.  This MS/MSD also indicated a relative

percent difference above the acceptance criteria for aroclor 1260.  Since the compound was not

detected in the associated sample and the associated LCS was within control limits, flags were

not issued for this compound.

The MS/MSD associated with the metals analysis of sample SB-54(0-6”) indicated a percent

recovery outside the acceptance criteria for lead.  Since the sample concentration was more than

4x the spike amount, the sample was not qualified.

The laboratory control sample (LCS) associated with the PAH analysis of samples SB-42(0-3”),

SB-43(0-3”), SB-44(0-3”), SB-45(0-3”), SB-46(0-3”), SB-47(0-3”), SB-48(0-3”), SB-49(0-2”),

SB-50(0-4”), SB-50(0-4”)DUP, SB-51(0-3”), SB-52(0-2”), and SB-53(0-2”) indicated percent

recoveries above the acceptance criteria for flouranthene and pyrene.  Since this reflects a high
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bias and the compounds were detected in all samples, the samples were flagged “J” as estimated

for these compounds with the exception of samples SB-44(0-2”), SB-49(0-2”), and

SB-48(0-3”)(flouranthene) which were not flagged because the compounds were not detected.

The LCS associated with the VOC analysis of samples SB-54(0-6”), SB-54(0-6”)DUP,

SB-55(0-4”), SB-56(0-4”), SB-57(0-4”), and SB-58(0-4”) indicated a percent recovery above the

acceptance criteria for 2,2-dichloropropane.  Since this reflects a high bias and the compound

was not detected in the associated samples, flags were not issued for this compound.

The LCS associated with the PAH analysis of samples SB-54(0-6”), SB-54(0-6”)DUP,

SB-55(0-4”), SB-56(0-4”), SB-57(0-4”), and SB-58(0-4”) indicated percent recoveries above the

acceptance criteria for pyrene, benzo(a)anthracene, and chrysene.  Since this reflects a high bias

and the compounds were detected in the associated samples, the samples were flagged “J” as

estimated for these compounds with the exception of samples SB-54(0-6”)DUP (for

benzo(a)anthracene) and SB-56(0-4”).  These samples were not flagged because the compounds

were not detected.

The continuing calibration verification (CCV) associated with the PAH analysis of samples

SB-42(0-3”), SB-43(0-3”), SB-44(0-2”), SB-45(0-3”), SB-46(0-3”), SB-47(0-3”), and

SB-48(0-3”) indicated a percent difference outside the acceptance criteria with a low bias for

acenaphthene.  Since this reflects a low bias, the associated samples were flagged “J” as

estimated for this compound.
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The CCV associated with the PAH analysis of samples SB-49(0-2”), SB-50(0-4”),

SB-50(0-4”)DUP, SB-51(0-3”), SB-52(0-2”), and SB-53(0-2”) indicated a percent difference

outside the acceptance criteria with a low bias for dibenzo(a,h)anthracene.  Since this reflects a

low bias, the associated samples were flagged “J” as estimated for this compound.  This CCV

also indicated a percent difference outside the acceptance  criteria with a high bias for

benzo(g,h,I)perylene.  Since this reflects a high bias, only samples that show detections of this

compound were flagged “J” as estimated which were all of the above samples except

SB-49(0-2”).

The CCV associated with the VOC analysis of samples SB-54(0-6”)DUP, SB-55(0-4”),

SB-56(0-4”), SB-57(0-4”), and SB-58(0-4”) indicated percent differences outside the acceptance

criteria with a high bias for bromochloromethane and hexachlorobutadiene.  Since these reflect a

high bias and the compounds were not detected in the associated samples, flags were not issued

for these compounds.

The CCV associated with the VOC analysis of sample SB-54(0-6”) indicated percent differences

outside the acceptance criteria with a high bias for bromomethane, bromochloromethane, and

2,2-dichloropropane.  Since these reflect a high bias and the compounds were not detected in the

associated sample, flags were not issued for these compounds.

All laboratory issued “J” flags reflect results that were report between the method detection limit

(MDL) and the reporting limit (RL) and are considered estimated.
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Based on the results of this data validation, all data are considered complete and valid as

qualified.

J:\jobs\U.S.C.G\1999 Contract\517-Passage Island SA\Reports\SA Report\Final SA Report\Data Validation Report.doc
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ASBESTOS AND LEAD BASED PAINT ASSESSMENT REPORT



















































APPENDIX F

CALCULATIONS FOR SITE-SPECIFIC BACKGROUND
CONCENTRATIONS





Appendix C 

 

Archeological Cultural Resources 
Survey  



























































































Appendix D 

 

Leachate and Total Lead Soil 
Sampling Report  



November 23, 2005

Ms. Lynn Keller
U.S. Coast Guard Civil Engineering Unit Cleveland
1240 East Ninth Street, Rm 2179
Cleveland, Ohio  44199-2060

Subject: Final Leachate and Total Lead Soil Sampling Summary 
United States Coast Guard Passage Island Light Station, Keweenaw County,
Michigan
Contract Number:  DTCG83-02-D-3CL026
Task Order Number:HSCG83-05-J-3CL355

   Project Number: 05-C01052

Dear Ms. Keller:

MWH Americas, Inc., (MWH) is pleased to provide this letter report documenting the soil
sampling activities performed for the U. S. Coast Guard (USCG) at the USCG Passage Island
Light Station, located on Passage Island in Keweenaw County, Michigan.  MWH mobilized
to the site on June 8, 2005 and work was completed on June 9, 2005.  A summary of the soil
sampling activities and analytical results are discussed below.

SITE SAMPLING ACTIVITIES

The USCG Passage Island Light Station is located on Passage Island in Keweenaw County,
Michigan. The site includes approximately 6.3 acres and contains 12 structures: a lighthouse
with attached keeper’s dwelling, a fog signal building, a privy, a winch house, a former pump
house, a paint storage shed, a steel rail tramway, a solar panel, a helicopter landing pad, an
antenna tower, a former antenna tower, and a boat landing/dock.  The lighthouse and
associated buildings were constructed in 1881.  A site map depicting the site features and
composite soil sampling locations is provided as Figure 1 in Attachment A.  

Analytical results of previous soil samples, collected by MWH in 2001, indicated
concentrations of lead exceeding Michigan Department of Environmental Quality (MDEQ)
Part 201 of the Natural Resource and Environmental Protection Act, 1994 Public Act 4, as
amended, Residential Generic Cleanup Criteria and Screening Levels (MDEQ Criteria). Soil
sampling was performed by MWH at the USCG Passage Island Light Station on June 9, 2005
following recommendations from the MDEQ to provide data to evaluate the leachability of
impacted soil to surface water. 
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Ten soil samples (SS-1 through SS-10) and associated QA/QC samples were collected from
the site on June 9, 2005 and submitted for Synthetic Precipitation Leaching Procedure (SPLP)
lead analysis via United States Environmental Protection Agency (USEPA) Methods SW-846
1312/6010B, total lead analysis via USEPA Method SW-846 6010B, and fine/coarse fraction
lead via MDEQ Standard Operating Procedure (SOP) 213 Revision 2/USEPA Method
SW-846 6010B.  

The locations of the soil samples were chosen to represent the array of the lead concentrations
in the soil, based on the previous lead sampling analytical results from the Site
Assessment (SA) performed in 2001.  Figure 1 in Attachment A depicts the sample locations. 

Samples were collected using a stainless steel trowel.  The sampling device was
decontaminated between each sample by cleaning with a non-phosphate detergent and rinsing
with distilled tap water.  

The samples were preserved on ice and submitted to CT Laboratories in Baraboo, Wisconsin,
for analysis. A summary of the laboratory analytical results is presented in Table 1 in
Attachment B.  The laboratory analytical results and data validation report are presented in
Attachment C.

SOIL SAMPLING ANALYTICAL RESULTS

Per MDEQ Remediation and Redevelopment Division Operational
Memorandum #2 (Op Memo #2), the analytical results of the total and fine fraction and
coarse fraction lead analysis samples were compared to MDEQ Part 201 Residential Direct
Contact criteria of 400 mg/kg. Due to the proximity of the soil to the surface water, the total
lead analysis was also compared to MDEQ Part 201 calculated site-specific groundwater to
surface water interface (GSI) Protection Criteria of 740 mg/kg.  This criteria was developed
using an MDEQ calculation spreadsheet and a water hardness value for Lake Superior of
44 mg calcium carbonate per liter, as provided by the National Park Service (NPS).
Analytical results for total lead soil samples ranged from 693 mg/kg to 10,800 mg/kg.
Additionally, the fine fraction lead analysis were compared to MDEQ Part 201 Particulate
Soil Inhalation Criteria of 100,000 mg/kg.  Fine fraction lead analysis for samples collected
ranged from 746 mg/kg to 8,030 mg/kg.  The total lead results were composited and averaged
from the fine fraction lead and coarse fraction lead analytical results.  The total lead results
are consistent with the results from the SA performed in 2001.

SYNTHETIC PRECEPITATION LEACHING PROCEDURE ANALYTICAL
RESULTS

The analytical results of the SPLP lead samples were compared to the Resource Conservation
and Recovery Act (RCRA) Toxicity Characteristic Leaching Procedure (TCLP) level for lead
of 5,000 micrograms per liter (µg/l), as no SPLP lead criterion or action level has been
established.  TCLP and SPLP methods are similar in procedure.  However, whereas TCLP is
used to simulate metals leaching within a sanitary landfill, SPLP is used to evaluate the
potential for leaching metals into ground and surface waters, providing a more realistic
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assessment of metal mobility under actual field conditions.  The extraction fluid utilized in the
SPLP process is intended to simulate acidic precipitation.  The soil analytical results ranged
from 5.27 µg/l to 166 µg/l, which is considerably less than the TCLP Criteria of 5,000 µg/l.
The TCLP Criteria is the level established by the USEPA that is considered safe if leaching to
groundwater for human consumption.  Therefore, the impacted soils are not leaching to the
environment at a concentration that is hazardous to human health or the environment.

CORRELATION ANALYSIS

The analytical results of the SPLP lead samples were compared to the analytical results of the
total lead samples, coarse fraction lead samples, and fine fraction lead samples.  A correlation
coefficient was calculated for each data set based on all 10 data points.  These calculations
show that SPLP lead results were more closely correlated to fine fraction lead results than
coarse fraction or total lead results.  When the outlying sample with the highest
concentrations, SS-7, was removed from the calculation, the correlation coefficients showed
even more separation, with the fine fraction lead results remaining the most closely correlated
to SPLP lead results.  In an attempt to predict SPLP lead results from fine fraction lead
results, multipliers were calculated.  These values ranged from a low of 17X to a high of
149X, with an average of 55X.  

In order to be conservative, if SPLP lead values are to be predicted from fine fraction lead
values, the fine fraction lead values should be divided by the low-end multiplier of 17.  This
will give the highest range of SPLP values based on fine fraction lead values.  For example, a
fine fraction lead value of 1,000 mg/kg would predict an SPLP lead value of 58.8 ug/L.  

SUMMARY

Of the 10 soil samples collected, all exceeded the MDEQ Direct Contact Criteria of
400 mg/kg. Although the potential for a shallow aquifer to exist at the site is highly unlikely,
the groundwater cannot be ruled out as a pathway unless it is demonstrated to not be
complete.  The USCG plans to mitigate the groundwater pathway by restricting use at the site
through a deed restriction.  However, the potential exists for stormwater runoff to carry lead
from the soil to the surface water.  Due to the proximity of the surface water, total lead was
also compared to the calculated soil GSI Protection Criteria of 740 mg/kg.  Eight samples
(SS-2, SS-3, and SS-5 through SS-10) exceeded the soil GSI Protection Criteria.  All of these
samples were located near site structures.  Fine Fraction samples results were compared to
Soil Particulate Inhalation Criteria, and no samples exceeded this criteria.  

The soil samples were additionally submitted for analysis of SPLP lead to develop a
correlation between total lead and leachability.  The purpose of the SPLP analysis is to gain
knowledge of the likelihood the lead would leach from the soil in its natural environment and
affect stormwater runoff and/or surface water.  No SPLP criteria has been promulgated by
MDEQ or USEPA, therefore, the SPLP results were compared against the more-applicable
TCLP criteria of 5,000 µg/l, which is readily accepted as the value which wastes are likely to
leach concentrations of contaminants that may be harmful to human health or the
environment.  SPLP results for all 10 samples were less than the RCRA TCLP criteria of
5,000 µg/l, by a minimum factor of 30X.  All SPLP results exceeded the calculated GSI
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Criteria for Surface Water Protected for Drinking Water Use (4.2 µg/l).  This criteria is based
on the hardness, in milligrams of calcium carbonate per liter, and as such, is artificially low.
In addition, the nearest use of surface water as a drinking water source is a minimum of seven
miles from Passage Island.  Therefore, based on comparison to the RCRA TCLP level of
5,000 µg/l, it appears unlikely that the lead content in the soil will leach to affect human
health or the environment.  Therefore, a cleanup criterion greater than the MDEQ Direct
Contact Criteria of 400 mg/kg may be warranted.  MWH considers this pathway to be
incomplete, as soil is not leaching to surface water at toxic levels.

MWH appreciates the opportunity to support the USCG with their environmental program.
Please feel free to contact me at (248)-449-3419 with any questions or concerns.

Sincerely,

MWH AMERICAS, INC.

Erica Geasler, P.E.
Task Order Manager

Appendices: Attachment A – Soil Sample Location Map
Attachment B – Table 1 Soil Analytical Results
Attachment C – Lead in Soil Analytical Results Graph – June 2005
Attachment D – Laboratory Analytical Results and Data Validation Report

JWR\AJP\EAG\AJP
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ATTACHMENT A

SOIL SAMPLE LOCATION MAP



Sample ID Units SS-1

SPLP Lead ug/l 42

Total Lead mg/kg 693

Coarse Lead mg/kg 511

Fine Lead mg/kg 1,390

Sample ID Units SS-5

SPLP Lead ug/l 5

Total Lead mg/kg 773

Coarse Lead mg/kg 781

Fine Lead mg/kg 746

Sample ID Units SS-2

SPLP Lead ug/l 20

Total Lead mg/kg 998

Coarse Lead mg/kg 902

Fine Lead mg/kg 1,350

Sample ID Units SS-7

SPLP Lead ug/l 161

Total Lead mg/kg 10,800

Coarse Lead mg/kg 12,700

Fine Lead mg/kg 8,030

Sample ID Units SS-8

SPLP Lead ug/l 51

Total Lead mg/kg 981

Coarse Lead mg/kg 924

Fine Lead mg/kg 1,070

Sample ID Units SS-9

SPLP Lead ug/l 23

Total Lead mg/kg 1,580

Coarse Lead mg/kg 1,610

Fine Lead mg/kg 1,460

Sample ID Units SS-10

SPLP Lead ug/l 166

Total Lead mg/kg 1,710

Coarse Lead mg/kg 809

Fine Lead mg/kg 4,420

Sample ID Units SS-6

SPLP Lead ug/l 36

Total Lead mg/kg 903

Coarse Lead mg/kg 760

Fine Lead mg/kg 1,340

Sample ID Units SS-4

SPLP Lead ug/l 91

Total Lead mg/kg 709

Coarse Lead mg/kg 517

Fine Lead mg/kg 1,570

Sample ID Units SS-3

SPLP Lead ug/l 25

Total Lead mg/kg 1,480

Coarse Lead mg/kg 1,160

Fine Lead mg/kg 2,170



ATTACHMENT B

TABLE 1
SOIL ANALYTICAL RESULTS



TABLE 1

Soil Analytical Results,  
USCG Passage Island Light Station

Keweenaw County, Michigan
Page 1 of 1

SPLP Lead ug/l NA NA NA NA NA NA NA 5000 42 20 25 91 5 36 161 51 23 166 76

Total Lead mg/kg 21 70 740 400 NLV 100,000 1 NA 693 998 1,480 709 773 903 10,800 981 1,580 1,710 4,730

Coarse Lead mg/kg 21 70 740 400 NLV 100,000 NA NA 511 902 1,160 517 781 760 12,700 924 1,610 809 5,320

Fine Lead mg/kg 21 70 740 400 NLV 100,000 NA NA 1,390 1,350 2,170 1,570 746 1,340 8,030 1,070 1,460 4,420 1,010

NOTES:

1.  ug/l: micrograms per liter

2.  mg/kg: milligrams per kilogram

3.  Boxed data indicates criteria exceedance

4.  SPLP: Synthetic Precipitation Leaching Procedure

5.  TCLP: Toxicity Characteristic Leaching Procedure

6.  RCRA: Resource Conservation and Recovery Act

CRITERIA:

Criteria is Michigan Department of Environmental Quality (MDEQ), Part 201 of the Natural Resources and Environmental Protection Act,

1994 Public Act 451, as amended, Residential Generic Cleanup Criteria and Screening Levels (December 10, 2004)

* Calculated Soil GSI Protection Critiera based on water hardness of Lake Superior

1.  GSI:  Groundwater Surface Water Interface Protection Criteria

2.  Indoor Air:  Soil Volatilization to Indoor Air Inhalation Criteria

3.  Inhalation:  Particulate Soil Inhalation Criteria

4.  NLV: Criteria not available under MDEQ Part 201, hazardous substance is not lilkely to volatize under most conditions

5.  GSI criteria is a calculated value, based on the hardness of the potential receiving surface water body.

RCRA 
TCLP 

Regulatory 
Limit

Statewide 
Default 

Background 
Level

Target 
Detection 

Limit

Criteria

Drinking 
Water GSI* InhalationSample ID Units Direct 

Contact
Indoor 

Air SS-1 SS-2 SS-3 SS-4 SS-9 SS-10 DUP-1SS-5 SS-6 SS-7 SS-8

BCH/SAB
\\Usdet1s01\Jobs\jobs\U.S.C.G\2002 Contract\670-Passage Regulatory Support\SPLP Info\SPLP Sample Results.xls



ATTACHMENT C

PASSAGE ISLAND LIGHT STATION LEAD IN SOIL 
ANALYTICAL RESULTS GRAPH – JUNE 2005
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ATTACHMENT D

LABORATORY ANALYTICAL RESULTS AND DATA VALIDATION REPORT



DATA VALIDATION REPORT

United States Coast Guard 

Passage Island, Keweenaw County, Michigan

June 2005

Ten soil and associated quality control (QC) samples were collected from the United States

Coast Guard (USCG) Passage Island Light Station in Keweenaw County, Michigan on

June 9, 2005.  The samples were analyzed by CT Laboratories, Baraboo, Wisconsin

for: synthetic precipitation leaching procedure (SPLP) lead by United States Environmental

Protection Agency (USEPA) Methods SW-846 1312/6010B; fine fraction/coarse fraction lead

by Michigan Department of Environmental Quality (MDEQ) Standard Operating

Procedure (SOP) #213 Rev. 2 and USEPA Method SW-846 6010B; and total lead by USEPA

Method SW-846 6010B.  The analytical data were reviewed based on the results of the data

evaluation parameters and/or the QC sample results provided by the laboratory.  

Sample Delivery Group (SDG) 47515

Based on the results of this data validation, all data are considered complete and valid as

reported.

SDG 47957

Based on the results of this data validation, all data are considered complete and valid as

reported.

AJP/KER

G:\General-main\Laboratory Information\Data Validation Reports and blurbs\Reports 2005\USCG Passage Island 6-05 sampling.doc



CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-1

47515

321157

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.0415

Page 8



CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-2

47515

321158

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.0203
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-3

47515

321159

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.0247
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-4

47515

321160

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.0913
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-5

47515

321161

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.00527
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-6

47515

321162

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.0358
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-7

47515

321163

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.161
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-8

47515

321164

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.0505
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-9

47515

321165

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.0226
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

SS-10

47515

321166

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.166
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CT Laboratories

1

CT Laboratories

INORGANIC ANALYSIS DATA SHEET

Lab Name:

SDG  No.:Matrix (soil/water)

Sample Description

Lab Sample ID:% Solids:

Date Received:

Contract: MONTGOMERY WATSON HARZA-PASSAGE I

Analytical Method:

Concentration Units (ug/L or mg/kg dry weight):

MQCConcentration
Analyte

CAS No.

DUP-1

47515

321167

06/11/2005

mg/L

SPLP

EPA 6010B

7439-92-1 Lead P0.0761

Page 18



ANALYTICAL REPORT

1230 Lange Court
Baraboo, WI  53913-3109

Phone:  (800) 228-3012
Fax:  (608) 356-2766

www.ctlaboratories.com

 

CTLaboratories

MONTGOMERY WATSON HARZA
ERICA GEASLER

NOVI, MI 48375

Purchase Order #:  

Project Name:  PASSAGE ISLAND  

Project #:    

Contract #: 1937 

Folder #:  47957

41551 ELEVEN MILE RD

Date Received:  7/5/2005

Arrival Temperature: See COC

Report Date:  7/8/2005

Reprint Date:

Page 1 of 5

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1330  Sample Description: SS-1CT Lab#:  325880  

Inorganic Results
%52.8 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg552 0.66 2.5 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg511 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg1390 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

mg/kg693 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1335  Sample Description: SS-2CT Lab#:  325881  

Inorganic Results
%48.4 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg747 0.79 3.0 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg902 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg1350 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

mg/kg998 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1340  Sample Description: SS-3CT Lab#:  325882  

Inorganic Results

Results reported on a Wet Weight Basis

WI DNR Lab Certification Number:  15-7066030 
DATCP Certification Number:  105-000289

LA NELAP Certification Number: 04091



Folder #:  47,957  

Contract #: 1937 

Project Name:  PASSAGE ISLAND  

Project #:  

MONTGOMERY WATSON HARZA

CTLaboratories
Page 2 of 5

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1340  Sample Description: SS-3CT Lab#:  325882  

%49.5 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg406 0.73 2.8 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg1160 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg1480 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

mg/kg2170 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1345  Sample Description: SS-4CT Lab#:  325883  

Inorganic Results
%90.2 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg454 0.40 1.5 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg517 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg1570 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

mg/kg709 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1350  Sample Description: SS-5CT Lab#:  325884  

Inorganic Results
%33.5 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg249 0.89 3.3 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg781 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg746 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

mg/kg773 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1355  Sample Description: SS-6CT Lab#:  325885  

Inorganic Results
%56.4 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Results reported on a Wet Weight Basis

WI DNR Lab Certification Number:  15-7066030 
DATCP Certification Number:  105-000289

LA NELAP Certification Number: 04091



Folder #:  47,957  

Contract #: 1937 

Project Name:  PASSAGE ISLAND  

Project #:  

MONTGOMERY WATSON HARZA

CTLaboratories
Page 3 of 5

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1355  Sample Description: SS-6CT Lab#:  325885  

Metals Results
mg/kg417 0.62 2.3 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg760 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg903 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

mg/kg1340 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1358  Sample Description: SS-7CT Lab#:  325886  

Inorganic Results
%44.1 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg2320 0.67 2.5 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg12700 4.00 15.0 EPA 6010B7/26/200510.0 NAHLead, Coarse 7/22/2005

mg/kg8030 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

mg/kg10800 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1400  Sample Description: SS-8CT Lab#:  325887  

Inorganic Results
%57.8 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg573 0.49 1.8 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg924 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg1070 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

mg/kg981 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1405  Sample Description: SS-9CT Lab#:  325888  

Inorganic Results
%42.8 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg4290 0.77 2.9 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

Results reported on a Wet Weight Basis

WI DNR Lab Certification Number:  15-7066030 
DATCP Certification Number:  105-000289

LA NELAP Certification Number: 04091



Folder #:  47,957  

Contract #: 1937 

Project Name:  PASSAGE ISLAND  

Project #:  

MONTGOMERY WATSON HARZA

CTLaboratories
Page 4 of 5

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1405  Sample Description: SS-9CT Lab#:  325888  

mg/kg1610 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg1580 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

mg/kg1460 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1410  Sample Description: SS-10CT Lab#:  325889  

Inorganic Results
%75.7 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg2710 0.53 2.0 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg809 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg4420 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

mg/kg1710 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

Analyte Result Units LOD LOQ Dilution Qualifier Analyst Method
Prep
Date

Analysis
Date

Sampled: 6/9/2005    1400  Sample Description: DUP-1CT Lab#:  325890  

Inorganic Results
%63.8 HN/A N/A EPA 5030A7/5/20051.0 KMBSolids, Percent

Metals Results
mg/kg520 0.48 1.8 EPA 6010B7/7/20051.0 NAHLead 7/6/2005

mg/kg5320 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Coarse 7/22/2005

mg/kg1010 0.400 1.50 EPA 6010B7/26/20051.0 NAHLead, Fine 7/22/2005

mg/kg4730 N/A N/A EPA 6010B7/26/20051.0 NAHLead, Total 7/22/2005

Results reported on a Wet Weight Basis

WI DNR Lab Certification Number:  15-7066030 
DATCP Certification Number:  105-000289

LA NELAP Certification Number: 04091



Folder #:  47,957  

Contract #: 1937 

Project Name:  PASSAGE ISLAND  

Project #:  

MONTGOMERY WATSON HARZA

CTLaboratories
Page 5 of 5

Notes regarding entire Chain of Custody:   

Notes:   * Indicates Value in between LOD and LOQ.

Submitted by:  __________________

All samples were received intact and properly preserved unless otherwise noted.  The results reported relate only to the samples tested.  
This report shall not be reproduced, except in full, without written approval of this laboratory.   The Chain of Custody is attached.

This report satisfies the requirements of your project but has not been prepared to comply with NELAP reporting requirements.

Pat M. Letterer
Project Manager 
608-356-2760

DescriptionCode

QC Qualifiers

A Analyte averaged calibration criteria within acceptable limits.
B Analyte detected in associated Method Blank.
C Toxicity present in BOD sample.
D Diluted Out.
E Safe, No Total Coliform detected.
F Unsafe, Total Coliform detected, no E. Coli detected.
G Unsafe, Total Coliform detected and E. Coli detected.
H Holding time exceeded.
J Estimated value.
L Significant peaks were detected outside the chromatographic window.
M Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance limits.
N Insufficient BOD oxygen depletion.
O Complete BOD oxygen depletion.
P Concentration of analyte differs more than 40% between primary and confirmation analysis.
Q Laboratory Control Sample outside acceptance limits.
R See Narrative at end of report.
S Surrogate standard recovery outside acceptance limits due to apparent matrix effects.
T Sample received with improper preservation or temperature.
V Raised Quantitation or Reporting Limit due to limited sample amount or dilution for matrix background interference.
W Sample amount received was below program minimum.
X Analyte exceeded calibration range.
Y Replicate/Duplicate precision outside acceptance limits.
Z Calibration criteria exceeded.

Results reported on a Wet Weight Basis

WI DNR Lab Certification Number:  15-7066030 
DATCP Certification Number:  105-000289

LA NELAP Certification Number: 04091
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APPENDIX E 

RISK ASSESSMENT / EXPOSURE PATHWAY EVALUATION 

PASSAGE ISLAND REMOVAL ACTION OBJECTIVE CALCULATION 

This technical memorandum presents a refined and revised removal action objective (RAO) for 
lead contaminated soil at the U.S. Coast Guard (USCG) Passage Island Light Station, Keweenaw 
County, Michigan.  An initial range of potential RAOs and a final recommended value were 
presented in the Final Toxicological Review for Passage Island (MWH, 2005).  Since the 
preparation of this document, the U.S. Environmental Protection Agency’s (USEPA’s) Adult Lead 
Model (ALM) has been updated (USEPA, 2009a).  In addition, the range of potential model input 
parameters used in the calculation of RAOs in 2005 has been refined and reduced to one scenario 
per receptor.    

Briefly, a USCG owned Light Station on Passage Island has been in operation since 1882.  
Passage Island is located approximately 3.5 miles off the northern tip of Isle Royale in Lake 
Superior and is part of the Isle Royale National Park; the Light Station and adjacent land are owned 
by the USCG.  Soil adjacent to buildings is contaminated with lead believed to be the result of 
historic use of lead-based paint.  Because the property on which the Light Station is situated is 
neither residential nor industrial, but rather is zoned recreational, the Michigan Department of 
Environmental Quality requested justification for a health-based, site-specific lead RAO.  A range of 
preliminary RAOs were provided in 2005 (MWH, 2005); however, updates to the ALM necessitate 
reevaluation of the Site.   

UPDATES TO THE ADULT LEAD MODEL 

The ALM is used to calculate the blood-lead concentration in the fetus of an adult female exposed 
to lead contaminated soil, or to calculate the maximum allowable concentration of lead in soil that 
would result in no more than a 5% probability that fetal blood-lead concentration exceeds the 
USEPA’s goal of 10 µg/dL (USEPA, 1994).  The model assumes that any site-related lead 
exposure results in an increase in blood-lead beyond a baseline level, expressed as geometric 
mean baseline blood-lead concentration (PbB0) in adult females, with an associated geometric 
standard deviation (GSD).  The PbB0 and GSD in the 2003 version of the ALM were derived from 
an analysis of blood-lead data for non-institutionalized U.S. women 17–45 years of age, from 
Phase 1 and 2 (1988 to 1994) of the Third National Health and Nutrition Examination 
Survey (NHANES III).  The Centers for Disease Control (CDC) releases data from the continuous 
NHANES in two year increments, however, the CDC recommends use of four or more years of 
continuous data when updating parameter estimates.  The 2009 version of the ALM contains 
updated PbB0 and GSD estimates using NHANES surveys that were conducted from 1999-2004.  
In addition to updated PbB0 and GSD values for all U.S. women, the 2009 ALM eliminates 
estimates of PbB0 and GSD for regional or ethnic alternatives that were included in earlier versions 
of the model (USEPA, 2009b). 



EXPOSURE ASSESSMENT FOR PASSAGE ISLAND LIGHT STATION 

Potentially Exposed Human Health Receptors 

Due to the remote location of the Passage Island Light Station, there is limited opportunity for the 
general public to become exposed to lead-contaminated soil.  As described in MWH (2005), most 
of Passage Island is managed by the National Park Service (NPS) as a natural area, with no 
facilities for temporary or permanent human occupation.  Overnight docking at the NPS dock and 
camping are not allowed, and the island is not open for general use by the public.  The Light 
Station is automated, and therefore not occupied.   

Potential activities on the island, as described by the NPS, include tours of the island provided to 
visitors by NPS staff, research activities, park maintenance activities, restoration activities at 
historic buildings associated with the Light Station, and occasional trespassing recreational boaters 
mooring their boat at the island.  The potential for exposure to lead-contaminated soil associated 
with these activities is described in the Final Toxicological Review for Passage Island 
(MWH, 2005).  It was determined that a NPS employee giving guided tours of the island and a NPS 
employee performing restoration work to maintain historic structures at the Light Station were the 
receptors with the highest potential for exposure to lead-contaminated soil. 

The NPS offers a maximum of 12 tours per year on Mondays and Fridays from Mid-June through 
Labor Day.  The tours include an approximately two-mile round trip guided hike from the NPS dock 
to the Light Station, with approximately an hour tour of the Light Station.  During the tour of the 
Light Station, the tour guide is not expected to disturb or otherwise come into significant contact 
with lead-contaminated soil.  

Periodic restoration activities to maintain the historic structures at the Passage Island Light Station 
occur every three to five years, as funds allow.  Examples of recent restoration activities include 
roof repairs, painting the exteriors of structures, maintenance of drainpipes and drainage, and 
rehabilitation or rebuilding of outbuildings.  The NPS estimates that restoration work might occur 
over as much as four to six consecutive weeks per season, depending on weather.  Workers spend 
approximately six hours per day outside working on buildings at the Light Station; soil disturbance 
during most work activities is minimal.  It should be noted that restoration work on the exteriors of 
buildings that produces lead-contaminated dust is not accounted for in the calculation RAOs for 
lead-contaminated soil described herein.  Any restoration activities that are expected to produce 
lead-contaminated dust should be performed by workers wearing appropriate personal protective 
equipment (PPE). 

Adult Lead Model Parameters 

Parameters in the ALM include the 95% percentile blood-lead concentration in a fetus of an 
exposed female, fetal to maternal blood-lead ratio, biokinetic uptake slope factor, baseline maternal 
blood-lead concentration and associated standard deviation, soil ingestion rate, absorption fraction, 
exposure frequency, and averaging time.  Default values are recommended for most of these 
parameter; however, the soil ingestion rate, exposure frequency, and averaging time should be 
based on site-specific information.  The assumptions for these exposure parameters are shown in 
Table 1.   



 

 

The exposure frequency of 12 days per year for the tour guide is considered by the NPS to be the 
maximum number of tours to the site given over a season by a given tour guide.  The tour guide 
was assumed to be exposed to soil at the Passage Island Light Station over an approximate three 
month period from mid-June through August, and was therefore given an averaging time of 90 days 
per year.  The majority of the tour is on the trail between the dock and the Light Station, so tours do 
not bring the NPS tour guide in contact with soil at the Light Station for an appreciable time, and 
the employee does not perform any soil intensive work while at the Light Station.  Thus, a soil 
ingestion rate of 0.050 grams per day is considered conservative.   

The exposure frequency of 30 days per year for the restoration worker was based on the 
assumption that a restoration worker would spend a maximum of six weeks working at the Passage 
Island Light Station over a season.  The restoration worker is also likely to be at the Light Station 
during the summer months of mid-June through August; however, it is possible that restoration 
work could occur outside of the tour season.  Therefore, the potential for the restoration worker to 
be on site for the five-month period between May through September was included in the RAO 
calculation for this receptor.  The EPA default soil ingestion rate of 0.050 grams per day was used 
for the restoration worker.  This ingestion rate was derived with considerations for soil exposures 
outdoors, as well as exposure to soil-derived dust indoors.  A 0.100 gram per day soil ingestion 
rate could be considered a reasonable central tendency estimate of soil ingestion by workers 
performing soil intensive activities such as digging, and may apply at the Light Station if soil 
intensive work such as foundation work is performed.  In general, based on information from the 
NPS, activities at the site will not be soil intensive, so the 0.050 grams per day is the most 
applicable estimate. 

 

Units Park 
Tour Guide

Light Station 
Restoration Worker

Exposure Frequency days / year 12 30

Averaging Time days / year 90 150

Ingestion Rate grams / day 0.050 0.050

Receptor

Passage Island Light Station, Keweenaw County, Michigan
Passage Island Light Station

Exposure Parameters for Receptors Exposed to Lead Contaminated Soil
Table 1

Adult Lead Model 
Exposure Paramenter



REMOVAL ACTION OBJECTIVE 

As shown in Table 2, RAOs for the Passage Island Light Station range from 6,700 mg/kg to 10,000 
mg/kg. 

 

 

As described previously, these RAOs are based on conservative exposure assumptions.  The 
Passage Island Light Station is very remote, and exposure to lead contaminated soil is expected to 
be minimal for all potential receptors, including NPS employees.  However, there is always 
uncertainty associated with exposure estimates.  In the case of the NPS tour guide, exposure 
estimates are expected to be highly conservative; in the case of the restoration worker, elevated 
exposure could occur in certain unlikely circumstances, such work on building foundations.  
Because of this uncertainty, a review of other recent RAO calculations was included in this 
assessment.  A recent evaluation at another Michigan site, Thunder Bay, resulted in RAOs ranging 
from 4,800 mg/kg to 6,700 mg/kg (MWH, 2011).  The upper end of the Thunder Bay RAO range 
was for a Site Worker, and therefore equivalent to the Passage Island RAO.  The low end value 
which was accepted for use at the site was for a recreational user.  Although recreational use of 
Passage Island is considered trespassing, it cannot be ruled out.  

CONCLUSIONS 

A soil-lead RAO of 4,800 mg/kg is recommended for the protection of human health associated 
with surficial soil exposure at the Passage Island Light Station.  This value is more conservative 
than the site-specific RAO of 6,700 mg/kg calculated for a Light Station restoration worker, and 
thereby accounts for some of the uncertainty associated with exposure parameters used in the 
ALM, as well as the uncertainty associated with receptor selection.  

 

 

 

 

Park 
Tour Guide

Light Station 
Restoration Worker

Lead Concentration 
(milligrams per kilogram) 10,000 6,700

Table 2
Preliminary Remediation Goals for Lead Contaminated Soil

Passage Island Light Station
Passage Island Light Station, Keweenaw County, Michigan

Receptor



ATTACHMENTS 

Attachment 1 Removal Action Objective Calculation for Passage Island Light Station – NPS Tour 
Guide 

Attachment 2 Removal Action Objective Calculation for Passage Island Light Station – NPS 
Restoration Worker 
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Attachment 1 - Remedial Action Objective Calculation for
Passage Island Light Station - NPS Tour Guide

Calculations of Remedial Action Objective (RAO)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
Version date 6/21/09

Variable Description of  Variable Units

GSDi and PbBo  
from Analysis of 

NHANES 1999-2004
PbBfetal, 0.95 95th percentile PbB in fetus ug/dL 10
Rfetal/maternal Fetal/maternal PbB ratio -- 0.9

BKSF Biokinetic Slope Factor ug/dL per 
ug/day

0.4

GSDi Geometric standard deviation PbB -- 1.8
PbB0 Baseline PbB ug/dL 1.0
IRS Soil ingestion rate (including soil-derived indoor dust) g/day 0.050

AFS, D Absorption fraction (same for soil and dust) -- 0.12
EFS, D Exposure frequency (same for soil and dust) days/yr 12
ATS, D Averaging time (same for soil and dust) days/yr 90
RAO ppm 10,078

Calculation of Revised Remediation Goals for Lead Contaminated Soil at Passage Island Light Station -  Technical 
Memorandum



Attachment 2 - Remedial Action Objective Calculation for Calculation for
Passage Island Light Station - Light Station Restoration Worker

Calculations of Remedial Action Objective (RAO)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
Version date 6/21/09

Variable Description of  Variable Units

GSDi and PbBo  
from Analysis of 

NHANES 1999-2004
PbBfetal, 0.95 95th percentile PbB in fetus ug/dL 10
Rfetal/maternal Fetal/maternal PbB ratio -- 0.9

BKSF Biokinetic Slope Factor ug/dL per 
ug/day

0.4

GSDi Geometric standard deviation PbB -- 1.8
PbB0 Baseline PbB ug/dL 1.0
IRS Soil ingestion rate (including soil-derived indoor dust) g/day 0.050

AFS, D Absorption fraction (same for soil and dust) -- 0.12
EFS, D Exposure frequency (same for soil and dust) days/yr 30
ATS, D Averaging time (same for soil and dust) days/yr 150
RAO ppm 6,719

Calculation of Revised Remediation Goals for Lead Contaminated Soil at Passage Island Light Station -  Technical 
Memorandum
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Cost Estimate 



Cost Estimate for Soil Removal
USCG Passage Island Light Station

Keweenaw County, Michigan

Site Name: Passage Island Light Station
Proj. Name: CERCLA Removal Action Subtotal G&A Profit Total

All Costs Task
TASK TASK DESCRIPTION Price

5 Removal Action Work Plan (RAWP) $11,586.97 $2,027.72 $1,361.47 $14,976.16
5A Draft RAWP
5B RTCs on Draft RAWP
5C Draft Final RAWP
5D RTCs on Draft Final RAWP
5E Final RAWP
6 Removal Action $663,530.52 $116,117.84 $77,964.84 $857,613.19

6A MWH Mob/Demob
6B Soil Removal and Disposal
7 Removal Action Completion Report (RACR) $10,387.48 $1,817.81 $1,220.53 $13,425.81

7A Draft RACR
7B RTCs on Draft RACR
7C Draft Final RACR
7D RTCs on Draft Final RACR
7E Final RACR
8 Adminstrative Record (AR) $4,773.16 $835.30 $560.85 $6,169.31

8A AR compilation
9 Project Management $41,332.46 $7,233.18 $4,856.56 $53,422.20

9A Kickoff Meeting
9B Monthly Progress Reports
9C Status Meetings - 24 monthly meetings
9D Project Schedule
9E Invoicing
9F Closeout
10 Contingency $54,000.00 $9,450.00 $6,345.00 $69,795.00

10A Contingency
TOTALS: $782,042.96 $136,857.52 $91,890.05 $1,010,790.53
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Cost Estimate for Soil Removal
USCG Passage Island Light Station

Keweenaw County, Michigan

Site Name: Passage Island Light Station
Proj. Name: CERCLA Removal Action

TASK TASK DESCRIPTION

5 Removal Action Work Plan (RAWP)
5A Draft RAWP
5B RTCs on Draft RAWP
5C Draft Final RAWP
5D RTCs on Draft Final RAWP
5E Final RAWP
6 Removal Action

6A MWH Mob/Demob
6B Soil Removal and Disposal
7 Removal Action Completion Report (RACR)

7A Draft RACR
7B RTCs on Draft RACR
7C Draft Final RACR
7D RTCs on Draft Final RACR
7E Final RACR
8 Adminstrative Record (AR) 

8A AR compilation
9 Project Management

9A Kickoff Meeting
9B Monthly Progress Reports
9C Status Meetings - 24 monthly meetings
9D Project Schedule
9E Invoicing
9F Closeout
10 Contingency

10A Contingency
TOTALS:

Program Project Sr. Technical Staff Risk CAD Procurement
Mgr Mgr Specialist Engineer Assessor Drafter Specialist Clerical

$62.16 $46.95 $68.34 $37.59 $41.35 $38.45 $35.45 $20.08

2 41 74 12
1 1 2

16 28
16 28

1 2 4
6 12 12

2 41 74 12

Labor 2011
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Cost Estimate for Soil Removal
USCG Passage Island Light Station

Keweenaw County, Michigan

Site Name: Passage Island Light Station
Proj. Name: CERCLA Removal Action

TASK TASK DESCRIPTION

5 Removal Action Work Plan (RAWP)
5A Draft RAWP
5B RTCs on Draft RAWP
5C Draft Final RAWP
5D RTCs on Draft Final RAWP
5E Final RAWP
6 Removal Action

6A MWH Mob/Demob
6B Soil Removal and Disposal
7 Removal Action Completion Report (RACR)

7A Draft RACR
7B RTCs on Draft RACR
7C Draft Final RACR
7D RTCs on Draft Final RACR
7E Final RACR
8 Adminstrative Record (AR) 

8A AR compilation
9 Project Management

9A Kickoff Meeting
9B Monthly Progress Reports
9C Status Meetings - 24 monthly meetings
9D Project Schedule
9E Invoicing
9F Closeout
10 Contingency

10A Contingency
TOTALS:

Total Total Total 
Program Project Sr. Technical Staff Health & Safety CAD Procurement Contract Labor Unburdened Burdened

Mgr Mgr Specialist Engineer Specialist Drafter Specialist Administrator Clerical Hours Labor Price Labor Price
$64.27 $48.54 $70.67 $38.87 $52.98 $39.76 $36.66 $28.76 $20.77

1 12 11 54 5 22 6 111.00 $4,787.34 $10,105.79
1 4 10 32 4 16 2 69.00

2 1 6 9.00
4 8 1 4 17.00
1 4
1 4 2 4 11.00
48 224 32 44 348.00 $13,475.36 $28,445.68

72 72.00
48 152 32 44 276.00

1 12 5 58 22 6 104.00 $4,253.90 $8,979.73
1 4 4 32 16 2 59.00

2 1 6 9.00
4 12 4 20.00
1 4
1 4 2 4 11.00

1 8 32 12 53.00 $1,945.67 $4,107.19
1 8 32 12 53.00
3 83 126 28 34 34 437.00 $16,901.64 $35,678.35

4.00
30 46 120.00
30 46 120.00

2 6 12 27.00
11 22 22 85.00

1 6 28 34 12 81.00

6 163 16 494 5 44 60 78 58 1,053 $41,363.91 $87,316.73

Labor 2012
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Cost Estimate for Soil Removal
USCG Passage Island Light Station

Keweenaw County, Michigan

Site Name: Passage Island Light Station
Proj. Name: CERCLA Removal Action

TASK TASK DESCRIPTION

5 Removal Action Work Plan (RAWP)
5A Draft RAWP
5B RTCs on Draft RAWP
5C Draft Final RAWP
5D RTCs on Draft Final RAWP
5E Final RAWP
6 Removal Action

6A MWH Mob/Demob
6B Soil Removal and Disposal
7 Removal Action Completion Report (RACR)

7A Draft RACR
7B RTCs on Draft RACR
7C Draft Final RACR
7D RTCs on Draft Final RACR
7E Final RACR
8 Adminstrative Record (AR) 

8A AR compilation
9 Project Management

9A Kickoff Meeting
9B Monthly Progress Reports
9C Status Meetings - 24 monthly meetings
9D Project Schedule
9E Invoicing
9F Closeout
10 Contingency

10A Contingency
TOTALS:

Subcontracted Services
Total

Subcont.
Soil Removal Analytical Surveyor Price

$592,452.00 $23,360.00 $2,775.00 $618,587.00

$592,452.00 $23,360.00 $2,775.00

$54,000.00 $54,000.00
$54,000.00

$592,452.00 $23,360.00 $2,775.00 $618,587.00
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Cost Estimate for Soil Removal
USCG Passage Island Light Station

Keweenaw County, Michigan

Site Name: Passage Island Light Station
Proj. Name: CERCLA Removal Action

TASK TASK DESCRIPTION

5 Removal Action Work Plan (RAWP)
5A Draft RAWP
5B RTCs on Draft RAWP
5C Draft Final RAWP
5D RTCs on Draft Final RAWP
5E Final RAWP
6 Removal Action

6A MWH Mob/Demob
6B Soil Removal and Disposal
7 Removal Action Completion Report (RACR)

7A Draft RACR
7B RTCs on Draft RACR
7C Draft Final RACR
7D RTCs on Draft Final RACR
7E Final RACR
8 Adminstrative Record (AR) 

8A AR compilation
9 Project Management

9A Kickoff Meeting
9B Monthly Progress Reports
9C Status Meetings - 24 monthly meetings
9D Project Schedule
9E Invoicing
9F Closeout
10 Contingency

10A Contingency
TOTALS:

Total
Water Taxi Lodging (ISRO) Lodging Per Diem Field Vehicle Travel

Trips Cost/Trip Days Cost/Day Days Cost/Day Days Cost/Day Airfare Days Cost/Day Price
$550.00 $250.00 $84.00 $46.00 $600.00 $75.00

1 $550.00 14 $3,500.00 4 $336.00 18 $828.00 $600.00 18 $1,350.00 $7,164.00
1 4 2 8 $600.00 8

10 2 10 10

1 $550.00 14 $3,500.00 4 $336.00 18 $828.00 $600.00 18 $1,350.00 $7,164.00

Travel Costs
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Cost Estimate for Soil Removal
USCG Passage Island Light Station

Keweenaw County, Michigan

Site Name: Passage Island Light Station
Proj. Name: CERCLA Removal Action

TASK TASK DESCRIPTION

5 Removal Action Work Plan (RAWP)
5A Draft RAWP
5B RTCs on Draft RAWP
5C Draft Final RAWP
5D RTCs on Draft Final RAWP
5E Final RAWP
6 Removal Action

6A MWH Mob/Demob
6B Soil Removal and Disposal
7 Removal Action Completion Report (RACR)

7A Draft RACR
7B RTCs on Draft RACR
7C Draft Final RACR
7D RTCs on Draft Final RACR
7E Final RACR
8 Adminstrative Record (AR) 

8A AR compilation
9 Project Management

9A Kickoff Meeting
9B Monthly Progress Reports
9C Status Meetings - 24 monthly meetings
9D Project Schedule
9E Invoicing
9F Closeout
10 Contingency

10A Contingency
TOTALS:

Other Direct Costs (ODCs) Total
Total

Color Copies Associated Federal Sample CADD Equipment ODC
# of Cost Per Copy Project Costs Express Shipment Operation Cost Price

Copies $5.00 Boxes of Documents

7 $35.00 $1,111.94 $50.00 $284.24 $1,481.18
$723.81 $206.72

$94.41
$178.33 $51.68

7 $115.39 $50.00 $25.84
$4,363.84 $300.00 $4,670.00 $9,333.84
$1,007.04
$3,356.80 $300.00 $4,670.00

7 $35.00 $1,038.51 $50.00 $284.24 $1,407.75
$618.91 $206.72

$94.41
$209.80 $51.68

7 $115.39 $50.00 $25.84
7 $35.00 $555.97 $75.00 $665.97
7 $555.97 $75.00

$5,654.11 $5,654.11
$41.96

$1,594.48
$1,594.48

$419.60
$1,153.90

$849.69

21 105 $12,724.37 $175.00 $300.00 $568.48 $4,670.00 $18,542.85
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