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Mr. Nick Hodgkins 
Maine Department of Environmental Protection 
17 State House Station 
Augusta, ME  04333 
 
Dear Nick: 
 
Re: Analysis of Brownfields Cleanup Alternatives 
 Former Columbian Factory Store (Lot 20) 
 Lubec, Maine 
 
GEI Consultants, Inc. (GEI) has prepared this Analysis of Brownfields Cleanup Alternatives (ABCA) 
for potential cleanup alternatives for the former Columbian Factory Store (Site) located at 135 Main 
Street, in Lubec, Maine.  This report describes the identification and evaluation of feasible cleanup 
alternatives and presents the recommended cleanup alternative to address environmental risks for the 
Site.   
 
Introduction and Background 
 
Purpose and Scope 
 
The purpose of this ABCA is to identify and evaluate feasible cleanup alternatives for portions of the 
Site prioritized relative to future site use and related risk.  The Site is located on Lubec’s Main Street 
and adjacent to the shoreline of Johnson Bay.  The building that occupies the Site is proposed for use 
by the Lubec Historical Society. 
 
The Remedial Objectives include: 
 

• Remediate residual petroleum-impacted soil beneath the basement of the former factory store 
that exceeds residential and commercial risk-based guidelines. 

 
• Prevent exposure to Site fill and associated wastes containing polynuclear aromatic 

hydrocarbons (PAHs) and metals (includes Site workers, visitors and the marine 
environment). 

 
The ABCA has considered the contaminants identified, media affected, and Site characteristics.  
Three cleanup alternatives were developed and evaluated based on effectiveness, implementability, 
and other qualitative criteria.  One cleanup alternative was recommended for implementation. 
 



Mr. Nick Hodgkins -2- November 24, 2014 
Maine DEP 
 
Site Location and Description 
 
The former Columbian Factory Store Site is located at 135 Main Street in Lubec, Maine.  The 
approximately 6-acre Site has been owned by the Town of Lubec since 2013 and includes the former 
Columbian Factory store and offices.  The Site is bounded by the collapsed ruins of the former 
cannery building along Johnson Bay to the west, a historical cemetery to the east, and residential 
properties to the north and south.  Public water and sewer are connected to the former factory store 
on-Site.   
 
Site History 
 
The Site was developed in the early 1900s by the “Columbian Packing Company” for a sardine 
cannery.  Commercial operations on the Site had largely ceased by the 1960s.  The cannery operation 
included an expansive wharf, boiler house, oil house, exterior fuel oil ASTs, and several dwellings 
which no longer remain on-Site.  The building on the Site was previously used as a grocery store and 
offices for the cannery, and a gasoline tank (likely underground) was located near the north wall of 
the store.  An “Oil House” was located south of the building, and an embankment to the west of the 
building was found to contain fill and debris such as metal, wood, and plastic.  The former factory 
store is presently used for storage of records and artifacts by the Lubec Historical Society. 
 
During a site visit in 2010, fuel oil was observed leaking from a fitting on an aboveground storage 
tank (AST) in the basement of the factory store building.  The fitting was repaired, and limited soil 
removal in the basement was completed under the direction of Maine DEP in January 2011.  
Approximately 0.5 cubic yard of sand and gravel containing apparent No. 2 fuel oil or kerosene was 
excavated by hand and placed in covered plastic containers.  The primary excavation areas included 
stained soils beneath the formerly leaking copper line at the two ASTs; and stained soils at the 
northwest corner of the building where a foundation drain was observed to exit. 
 
Previous Environmental Investigations 
 
GEI completed Phase I Environmental Site Assessments (ESA) in November 2010, and June 2013.  
The original Phase I identified Recognized Environmental Conditions (RECs) which included:  the 
release of fuel oil from the basement AST; a petroleum sheen on water in a drainage swale west of the 
factory store building; the unknown status of an underground gasoline storage tank; past bulk storage 
of fuel oil in ASTs on the Site; potential use of lubricants and cleaners during industrial operations; 
and placement of fill and associated waste. 
 
As follow-up to the RECs, GEI completed a Phase II ESA in July 2011.  The Phase II ESA findings 
are summarized below. 
 
Factory Store Building:  The Phase II ESA identified residual fuel oil-contaminated soil that exceeded 
Maine DEP direct contact guidelines in the basement of the Historical Society building near the 
recent fuel oil release.  Associated concentrations of petroleum constituents in first floor indoor air 
exceeded chronic commercial guidelines.  Exterior soil immediately downgradient of the building did 
not contain petroleum constituents in excess of Maine DEP direct contact guidelines, and sampling of 
groundwater indicated no significant impact from the fuel oil release to date. 
 
Site Grounds:  Soils south of the building (former oil house area) had concentrations of several PAHs 
greater than the resident and park user direct contact guidelines.  The concentration of benzo(a)pyrene 
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also exceeded the outdoor commercial worker guideline.  Groundwater near the former oil house on-
Site was found to contain several petroleum constituents and the chlorinated compound 1,2-
dichloroethane (1,2-DCA) in excess of drinking water guidelines.   
 
Given the relatively low-permeability soils identified, groundwater flow gradient being cross-gradient 
to the Historical Society building and toward the ocean, depth to groundwater, and seasonal nature of 
operations at the Historical Society building, the report concluded that risk of significant vapor 
intrusion of 1,2-DCA into the Historical Society building was low.  Due to availability of public water 
to the Site building and the surrounding area, and the groundwater flow gradient toward the ocean, 
the risk of consumption of contaminated groundwater identified at the Site was also concluded to be 
low.   
 
Apparent fuel oil-impacted soil that exceeded residential and commercial direct contact guidelines 
was observed near the northern boundary of the Site, in the vicinity of the former exterior fuel oil 
AST area.  Groundwater near the impacted soil did not contain extractable petroleum hydrocarbons in 
excess of Maine DEP drinking water guidelines.   
 
Potential Future Site Use 
 
The former factory store building is proposed for use by the Lubec Historical Society for historical 
displays and exhibits featuring artifacts and documents in the society’s collection.  The building 
foundation will be replaced, and the basement space will be renovated for enhanced storage of 
documents and artifacts.  The grounds around the building will be improved for parking and access to 
the adjacent shoreline of Johnson’s Bay. 
 
The combined redevelopment of the former factory store and adjacent cannery grounds will improve 
historical and recreational opportunities for the public.  The property is situated on a highly visible 
property along Lubec’s Main Street, thus improvements will likely have a positive impact on the 
surrounding neighborhood which included mixed commercial and residential use.  
 
Applicable Regulations and Cleanup Standards 
 
Cleanup Oversight Responsibility 
 
The Maine DEP has primary responsibility for establishing clean-up guidelines in the State of Maine.  
The Department will provide regulatory and technical resources for review of draft documents and 
assistance with public outreach.  Maine DEP also provides the framework and oversight for closure of 
clean-up sites under the Voluntary Response Action Program (VRAP).  EPA will provide technical 
support for the proposed Site clean-up which includes, but is not limited to, outreach to the State 
Historic Preservation Officer (SHPO), review of eligible expenditures and community outreach.  The 
Town of Lubec will provide local review of the Site clean-up plans to help assure conformance with 
any applicable local ordinances.  The Town will also continue to provide guidance on Site reuse 
planning. 
 
Cleanup Guidelines for Major Contaminants 
 
Site contaminants include a mix of petroleum and hazardous substance constituents.  For the former 
factory store building, petroleum contamination in the basement will be mitigated under Maine DEP’s 
direct contact exposure guidelines for Petroleum Target Compounds in soils for “Commercial” and 
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“Excavation/Construction Worker” scenarios.  For the Site grounds characterized by a mix of 
petroleum and hazardous substances, Maine DEP Remedial Action Guidelines (effective May 8, 
2013) for the Commercial and Excavation/Construction Worker scenarios will apply. 
 
Evaluation of Cleanup Alternatives 
 
Initial Screening of Remedial Alternatives 
 
The objective of an initial screening is to identify feasible remedial technologies that would likely 
achieve the Remedial Objectives, with consideration given to site-specific characteristics which may 
influence the feasibility of implementing remedial technologies. An initial screening was conducted to 
eliminate from future consideration any alternatives that were clearly unfavorable based on cost, 
feasibility or other constraints; the results are summarized on Table 1. 
 
Remedial options identified for the former Factory Store Building and grounds included complete 
contaminated soil removal; partial contaminated soil removal with bioremediation; capping in place 
with bioremediation; and in situ soil venting.  Given the accessibility of residual fuel-oil impacted 
soils (shallow basement soils), the alternative of capping and bioremediation throughout the Site was 
not carried forward.  Soil venting was also dismissed given the relatively shallow groundwater table 
and low-permeability marine soils underlying the Site.  Alternatives retained for detailed evaluation 
included (a) partial soil removal combined with soil capping and enhanced bioremediation; and (b) 
complete contaminated soil removal inside the building basement and capping of soils outside the 
building.   
 
Cleanup Alternatives for Evaluation 
 
A summary of the remedial alternatives carried forward is provided below.  These alternatives include 
the “No Action” scenario. 
 

CA1 - No Action:  The No Action alternative represents a scenario with no remedial actions being 
conducted at the Site. 

 
CA2 - Limited Soil Removal, Bioremediation, Soil Cap:   This alternative includes removal of 
limited additional petroleum-contaminated soil that is accessible in the building basement.  The 
soil would be treated off-Site using a “biopile” (biodegradation enhanced by aeration through 
perforated pipes layered in a soil pile).  Prior to backfilling, the remaining soil would be 
augmented with fertilizer to enhance biodegradation of residual fuel oil.  A vapor barrier, also 
serving as a demarcation layer, would be placed on top of the soils prior to backfilling with clean 
fill.  Contaminated soils exterior to the Site building would be capped with a demarcation layer 
and clean fill. 

 
CA3 - Complete Removal of Contaminated Soil:  This alternative would target complete removal 
of contaminated soil, concrete flooring/footings, and wood support structures in the building 
basement.  Contaminated soil exterior to the building would be capped as in option CA2.  
Excavation inside the building would continue until visual, olfactory and photoionization detector 
readings indicated no significant contaminated soils remain.  The soil would be treated off-Site 
using a biopile, and ultimately reused as fill at an appropriate on or off-Site location.  A subslab 
depressurization system (SSDS) would be installed, followed by a vapor barrier and replacement 
floor and foundation system.  The SSDS will be equipped with an optional radon-type fan to 
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allow active venting, if necessary, due to residually contaminated shallow groundwater or 
inaccessible contaminated soils.  
 

Detailed Evaluation Criteria 
 
The detailed evaluation of the Cleanup Alternatives is the basis for selecting the recommended 
alternative.  Eight criteria were used for detailed evaluation, including:   
 

1. Effectiveness – This criterion considers the likelihood of the cleanup alternative:  achieving a 
permanent or temporary Solution; reusing, recycling, destroying, detoxifying, or treating 
contaminants at the disposal site; and reducing levels of untreated contaminants to 
concentrations that achieve or approach background. 
 

2. Reliability - The reliability criterion considers the degree of certainty that the alternative will 
be successful, and the effectiveness of any measures required to manage residues or 
remaining wastes, or to control emissions or discharges to the environment. 
 

3. Implementation Difficulty - The implementation difficulty criterion considers technical 
complexity of the alternative; where applicable, the integration of the alternative with existing 
facility operations and other current or potential remedial actions; any necessary monitoring, 
operations, maintenance or site access requirements or limitations; the availability of 
necessary services, materials, equipment, or specialists; the availability, capacity and location 
of necessary off-site treatment, storage and disposal facilities; and whether the alternative 
meets regulatory requirements for any likely approvals, permits or licenses required by the 
Maine DEP, or other state, federal or local agencies. 
 

4. Costs - The costs criterion considers design, construction, equipment, site preparation, labor, 
permits, disposal, operation, maintenance, and monitoring; environmental restoration and 
potential damages to natural resources; and relative consumption of energy resources.   
 

5. Risks - The risks criterion considers the short-term on-site and off-site risks posed during 
implementation of the alternative associated with any excavation, transport, disposal, 
containment, construction, operation or maintenance activities, or discharges to the 
environment from remedial systems; on-site and off-site risks posed over the period required 
for the alternative to attain applicable remedial standards, including risks associated with 
ongoing transport, disposal, containment, operation or maintenance activities, or discharges 
from remedial systems; and the potential risk of harm to health, safety, public welfare or the 
environment posed to human or environmental receptors by any contaminants remaining at 
the Site after the completion of the remedial action.  
 

6. Benefits - The benefits criterion considers restoring natural resources; providing for the 
productive reuse of affected properties; the avoided costs of relocating people, businesses, or 
providing alternative water supplies; and avoided lost value. 
 

7. Timeliness - The timeliness criterion considers the timeframe required to achieve the 
Remedial Objective. 
 

8. Effect upon Non-Pecuniary Interests - The effect upon non-pecuniary interests criterion 
considers changes to aesthetic values upon implementation of the alternative. 
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Detailed Evaluation Results 
 
The results of the detailed evaluation of Cleanup Alternatives is described below and summarized in 
Table 2. 
 
CA1 – No Action 
 
 Effectiveness – CA1 will not alter existing soil quality or achieve the Remedial Objective. 

 
 Reliability- CA1 will not achieve the Remedial Objective. 

 
 Implementation Difficulty – CA1 is the most easily implemented since it requires no remedial 

action. 
 

 Costs – There are no construction or maintenance costs associated with CA1. 
 

 Risks – This alternative will not reduce the existing risks. 
  

 Benefits – CA1 provides no benefits, except that no disruption will result from no action. 
  

 Timeliness – CA1 will not achieve the Remedial Objective in any timeframe. 
 

 Effect on Non-Pecuniary Interests – No effect; this alternative will not change the existing 
Site conditions and associated aesthetics. 

 
CA2 – Limited Soil Removal, Bioremediation, Cap 
 
 Effectiveness – CA2 has a high probability of success, though slightly less certainty than 

complete removal given requirements for bioremediation, such as oxygen, nutrients and 
petroleum-degrading bacteria. 
 

 Reliability – CA2 has low to moderate reliability given the mix of granular fill and 
underlying low-permeability marine deposits beneath the building that could impede 
adequate oxygen delivery for aerobic degradation of petroleum.  The addition of fertilizer to 
enhance bacterial action would help improve the reliability of this method, though lower 
permeability soils at depth may adversely impact delivery of nutrients to impacted soils.  
Addition of a vapor barrier will help minimize petroleum vapor migration during the 
treatment period.   
 

 Implementation Difficulty – Exterior soils capping is expected to be relatively 
straightforward given the ease of access and relatively modest area of impact.  Work inside 
the building is complicated by the limited access, low basement ceiling and relatively shallow 
seasonal groundwater.  
 

 Costs – A conceptual-level estimate of costs for this alternative is $125,000 to $160,000, 
including limited soil removal, soil testing, cap installation, and consulting services.  This 
estimate assumes completion of the Site work within seven working days and in-kind support 
from the Town for implementation of the soil treatment biopile. 
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 Risks – Risks for CA2 are relatively low to moderate given the vapor barrier and demarcation 

layer to minimize the potential for exposure to building occupants.  Some exposure to 
petroleum vapors is anticipated during the soil removal and barrier installation effort, and 
future utility work or other excavation activity could exposure workers to volatile 
contaminants in the building basement.   
 

 Benefits – CA2 provides for degradation of petroleum contaminants in situ, therefore 
reducing impacts on  a disposal site.  Limited soils excavation will pose less risk to the 
historical society building and basement drainage system, but contaminated soils will remain 
in place posing a risk of future exposure.  The presence of a vapor barrier and lag until clean-
up is complete could impact property value. 
 

 Timeliness –  CA2 will require more time than the complete removal option given the 
bioremediation element.  The exact timing is not certain but could range from 6 months to 2 
years or more. 
 

 Effect on Non-Pecuniary Interests – This alternative is expected to have an impact on Site 
aesthetics and perceived risk given the presence and required future maintenance of a vapor 
barrier in the building basement.  

 
CA3 – Complete Removal of Contaminated Soils 
 
 Effectiveness – This alternative has a high probability of achieving the remedial objective.  

The primary uncertainty is the possible inaccessibility of some contamination due to 
basement structures, such as drainage systems and foundation walls; this uncertainty is 
greatly reduced if the building can be temporarily supported and the foundation replaced, as 
proposed by the Site owner.  
 

 Reliability- Complete removal of contaminated soils above remedial action guidelines, if 
accessible, is a highly reliable alternative.  
 

 Implementation Difficulty – This alternative is more difficult to implement than CA2 given 
the challenged of removing contaminated soil around and potentially beneath the building 
foundation, and management potential seasonally shallow groundwater.  These challenged 
are reduced under the current plan of the Site owner to replace the building foundation.  
 

 Costs – A conceptual-level estimate of costs for this alternative is $185,000 to $205,000 
including consulting and subcontractor labor and expenses, and a budget for confirmatory 
soils testing.  The estimate assumes up to 10 days of field work for preparation, soil 
excavation, backfilling and soil treatment of disposal.  The primary unknown is the volume of 
impacted soils in the building basement, and potential challenges posed by seasonally 
elevated groundwater.    
 

 Risks – The risks for AC3 are low to moderate given the limited working space in the 
building basement and need for transport and treatment or disposal of soils off Site.  Risks are 
reduced under the scenario where the building is moved to a new foundation as access to 
impacted soils is greatly improved. 
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 Benefits – Complete removal of contaminated soils would provide immediate conformance 

with remedial objectives. 
 

 Timeliness – CA3 is timely given fulfillment of remedial objectives upon completion of 
excavation.  
 

 Effect on Non-Pecuniary Interests – This alternative is likely to have no aesthetic impacts 
once the excavation of soils is complete. 
 

 Risks – Construction risks for this alterative are low provided care is taken to ventilate the 
work space, and stabilize the store building during excavation activity.  Future risks are very 
low given the thoroughness of the complete soil removal option in mitigating the 
contamination under the building. 
 

 Benefits – The proposed alternative provides for thorough mitigation of contaminated soils 
and associated petroleum vapors under the store building, allowing safe future use of the 
structure by the Lubec Historical Society.  Replacement of the contaminated basement 
flooring will provide an enhanced basement storage space for important historical documents 
and artifacts.  Cleanup and expanded use of the historical building will improve the aesthetics 
of the Lubec village “gateway” resulting in increased visits and growth of the local economy.  
The Lubec Historical Society will also be able to expand its educational offerings, which will 
benefit community members and visitors to the area. 
 

 Timeliness – This alternative is timely in that mitigation of contaminated soil will be 
undertaken over a relatively short period, as opposed to other alternatives that require months 
or perhaps years for bioremediation of residual contaminants.  The installation of a vapor 
barrier and SSDS will provide virtually immediate mitigation of indoor air quality impacts 
from the subslab contamination. 
 

 Effect on Non-Pecuniary Interests – CA3 will greatly enhance the aesthetics of the property 
given the replacement of the contaminated, deteriorating basement floor and other structural 
components.  This alternative will also negate perceived risk associated with alternatives that 
rely on bioremediation of residual contaminants and inherent uncertainty. 
 

Recommendations 
 
Based on the results of the detailed evaluation of Cleanup Alternatives presented above and 
summarized in Table 2, we recommend CA3 which provides for more complete removal of 
contaminated materials underlying the Factory Store basement.  This option will allow for removal of 
contaminated soil, concrete and wood components that are likely to have absorbed fuel oil and could 
result in the risk of future indoor air quality impacts.  This option also allows for installation of a 
subslab depressurization system to serve as a defensive barrier should contaminated shallow 
groundwater beneath the building persist as a source of fuel oil vapors.  Replacement of the basement 
floor slab will eliminate the old porous slab as a source of fuel oil vapors, and will allow installation 
of a vapor barrier under the new slab.   
 
The costs estimated for the recommended alternatives are preliminary and include no contingencies.  
Careful planning and associated budgets should be developed taking into consideration key 
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assumptions and challenges associated with site permitting, access, working around tides and final 
mitigation design. 
 
Limitations 
 
This report was prepared for the Maine DEP,  the Washington County Council of Governments, and 
Town of Lubec, exclusively.  The conclusions provided by GEI are based solely on the information 
reported in this document.  Additional quantitative information, not available to GEI at the time this 
document was prepared, may result in a modification of the conclusions stated above.  This letter 
report has been prepared in accordance with generally accepted hydrogeological and engineering 
practices.  No warranty, expressed or implied, is made. 
 
We appreciate the opportunity to assist you with this Analysis of Brownfields Cleanup Alternatives. 
 
Sincerely, 
 
GEI CONSULTANTS, INC. 
 
 
 
D. Todd Coffin, C.G. 
Senior Project Manager 
 
 
Attachments: 
 Table 1.  Summary of Alternatives 
 Table 2.  Detailed Evaluation Summary 



Table 1.  Summary of Alternatives 
Analysis of Brownfields Cleanup Alternatives - Columbian Factory Store (Lot 20)
Lubec, Maine

Technology Description

Factory Store

No Action Site left in current condition

Limited additional soil removal; 
enhanced bioremediation; vapor 
barier/demarcation; cap exterior soils

Removal of fuel-oil impacted soils to the extent feasible based on access and potential impacts to exiting structures.  
Enhanced bioremediation of residual fuel oil-impacted soils through application of fertilizer.  Impacted soils not 
removed covered with a vapor barrier (i.e., plastic sheeting) also serving as a demarcation layer.  Place clean 
backfill over vapor barrier.  Cap exerior contaminated soils with demarcation barrier and clean fill.

Removal of all soils exceeding 
cleanup guidelines; cap exterior soils

Target removal of all soils exceeding cleanup guidelines.  Install subslab vent system with option for active venting; 
cover with vapor barrier before replacing floor, footings and other building components.  Cap exerior contaminated 
soils with demarcation barrier and clean fill.



Table 2.  Detailed Evaluation Summary
Analysis of Brownfields Cleanup Alternatives - Columbian Factory Store (Lot 20)
Lubec, Maine

CA1 - No Action
CA2 - Limited Removal, 
Bioremediation, Barrier; 

Exterior Soil Cap

CA3 - Full Removal;, 
Exterior Soil Cap

Achieves a temporary or permanent solution 3 2 1
Reuses/recycles/destroys/detoxifies/treats contaminants 3 2 2
Achieves or approaches background conditions 3 2 1
Score 9 6 4
Certainty of success 3 2 1
Effectiveness of measures to manage remaining wastes, residues, and discharges 3 2 1
Score 6 4 2
Technical complexity 1 2 2
Integration with existing facilities 3 1 2
Monitoring, operations, maintenance, and site access 1 2 2
Availability of services 1 2 2
Availability, capacity, and location of off-site disposal facilities 1 2 2
Other regulatory requirements 1 2 2
Score 8 11 12

Cost Score 1 2 3
Short-term, on- and off-site risks 3 1 2
Risks to attain applicable remedial standards 3 2 2
Potential risk of any contaminants remaining onsite at completion of remedy 3 2 1
Score 9 5 5
Restoring natural resources 3 1 1
Productive site reuse 3 2 1
Avoided costs of relocating people and businesses, or providing alternative water supplies 1 1 1
Avoided lost value of property 3 2 1
Score 10 6 5

Timeliness to Achieve
Remedial Objective

Score 3 2 1

Non-Pecuniary Interests
(aesthetic values)

Score 3 2 1

49 38 33

General Notes:

     The subcriteria ratings were summed to produce a criteria score, and the criteria score were, in turn, summed to produce an overall score for each alternative.  Because the scoring system is based on rating 
     subcriteria, the four criteria with the most subcriteria (Effectiveness, Implementation Difficulties, Benefits, and Risks) account for 75 percent of the potential score.  This has the effect of de-emphasizing
     cost in the qualitative evaluation.  

Benefits

Total Score (Lowest score is preferred)

Effectiveness

Reliability

Implementation Difficulties

Risks

Factory StoreCriteria Subcriteria

1.  The scoring system was based on assigning a relative rating of 1 to 3 for each alternative for each subcriteria, with the lower score preferred.  Some or all of the alternatives may be assigned the same 
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