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EXECUTIVE SUMMARY 
 

The U.S. Army Corps of Engineers (USACE) New England District (CENAE) prepared this 
Remedial Investigation (RI) Report for the Former Loring Air Force Base (AFB) Laundry Annex 
located on Central Drive in Presque Isle, Aroostook County, Maine (Site).  The Formerly Used 
Defense Sites (FUDS) property consists of two areas.  One area (0.24 acres) is the former dry-
cleaning building located on the west side of Central Drive, which for purposes of this RI will be 
considered the ‘Site’.  The other area is the former laundry building and steam plant (1.06 acres) 
the east side of Central Drive.  The former laundry building and steam plant has been beneficially 
re-used by the current property owner and are not eligible for inclusion in the FUDS Program. 
 
The Site comprises an undeveloped portion of a larger 0.46-acre parcel and is located on the west 
side of Central Drive, next to railroad tracks.  The Site previously contained a dry-cleaning 
building associated with Loring Air Force Base, and currently no buildings are on the Site. 
 
This RI was conducted to assess the results of previous assessments and recent petroleum 
investigations at the Site to determine the nature and extent of contaminants of potential concern 
(COPCs) and evaluate the need for additional Site investigations, a feasibility study, and remedial 
action.  The primary objectives of this RI include the following: 

1. Prepare a comprehensive conceptual site model (CSM) and risk assessment (RA) 
2. Assess the adequacy of site characterization for the purposes of determining if there is risk 

above CERCLA target action levels  
3. Document data are sufficient to achieve a No Further Action (NFA) determination under 

CERCLA 
 
Additionally, as petroleum releases are not remediated under CERCLA, the 2016 and 2017 
petroleum hydrocarbon fraction data collected will be used to evaluate petroleum separately under 
the Maine Department of Environmental Protection (DEP) petroleum cleanup guidelines:  the 
Maine DEP Remedial Action Guidelines (RAGs) for Sites Contaminated with Hazardous 
Substances (Maine DEP, 2018) and Maine DEP Remediation Guidelines for Petroleum 
Contaminated Sites in Maine (Maine DEP, 2014).   
 
Based on a review and preliminary risk screening of data collected between 1992 and 2015, data 
gaps were identified.  Further Site sampling conducted in November 2016 and July 2017 identified 
petroleum impacted subsurface soil in the area beneath the former building.  Data were 
summarized to prepare a CSM for the Site to gain a clear understanding of the potential source 
areas, COPCs, extent of contamination, migration pathways, and contaminant persistence.  Data 
were also reviewed for completeness with regard to spatial and temporal distribution and 
monitoring of the Site in accordance with applicable Federal and State 
regulations/standards/guidelines.  Subsurface soil, soil gas, groundwater, culvert surface water and 
sediment samples were collected and analyzed for Volatile Organic Compounds (VOCs).  Surface 
soil was not sampled and is not included in this RI, since VOCs are unlikely to be present in the 
surface soil after long time periods (the Laundry Annex ceased operations in 1974), and therefore, 
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there are unlikely to be surface soil exposures.  Samples collected in all available media have found 
neither evidence of a DOD release of VOCs requiring remediation nor a continuing source of 
contamination. As documented in this RI Report, the Site has been adequately assessed to identify 
any potential source areas and their extent for the CSM, evaluate risk, and develop a 
recommendation on the need for further CERCLA action (i.e., Feasibility Study).   
 
Human Health and Screening Level Ecological Risk Assessments (HHRA/SLERA) were 
performed using data collected in 2016 and 2017, excluding petroleum fractions, to assess the 
potential human and ecological risks of adverse effects under current and reasonable future land 
uses.  Petroleum fraction results exceed the Maine DEP RAGs; however, remaining elevated 
concentrations are at depth with at least 2 feet of soil with no evidence of contamination at the 
surface, which serves to prevent direct contact exposure under current use.  An evaluation of 
petroleum results is included in the Petroleum Assessment Report (included in Appendix D). 
 
The Site is currently undeveloped and unused, and is part of property conveyed to the City of 
Presque Isle (CoPI) by the United States federal government through the General Services 
Administration by a quit claim deed on November 25, 1974, as part of a larger parcel.  Transfer of 
the property was subject to restricting the future use of the property for public airport purposes.  
Property thus transferred cannot be used, leased, sold, salvaged or disposed for other than airport 
purposes without written consent of the Administer of the Federal Aviation Administration (FAA). 
The land use is further restricted by Municipal Zoning Ordinance (CoPI, 2019).  There are 
currently no residences in the immediate vicinity, although the Site is near some urban residentially 
zoned land to the east.  Since the Site is located in a Light Industrial Zone, commercial or industrial 
use is not currently prohibited, but the developable size of the parcel is further limited by a 30 feet 
front lot setback due to the road right of way (ROW) and a 30-foot rear property line setback.  
Based on its location (near railroad tracks), small size, and zoning restrictions related to lot size, 
the Site will not likely be developed, and construction of a commercial/industrial building is not 
considered a reasonably foreseeable future use. Consequently, in a recent communication to the 
USACE (August 12, 2020) and contained in Appendix E, the Presque Isle Industrial Council 
agrees to restrict foreseeable future use of this parcel to its current use as “green space”, parking 
and snow storage for the adjacent building (Building 306).  Based on these future use limitations 
and on a review of other potential receptors, contaminated media, and exposure pathways, utility 
workers were the only potentially exposed population evaluated in the HHRA.  Furthermore, 
existing utilities (power poles and stormwater catch basins) are located within the 30-foot road 
ROW.  The expected location of current and future utilities would remain within this ROW.  The 
interpreted extent of petroleum contamination nearest the road is outside the limits of the ROW 
and therefore maintenance activities for utilities would not be expected to encounter petroleum 
impacted soils.   
 
The HHRA concluded there were no risks above target action levels for current and reasonably 
anticipated future use human exposures.  The SLERA concluded the Site does not pose an 
unacceptable risk to ecological receptors and a full baseline ecological risk assessment is not 
required.  Therefore, NFA is recommended for this Site under CERCLA.    
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1. INTRODUCTION 

The U.S. Army Corps of Engineers (USACE) New England District (CENAE) prepared this 
Remedial Investigation (RI) report for the Former Loring Air Force Base (AFB) Laundry Annex 
(Formerly Used Defense Sites [FUDS] project DO1ME0132 02) located on Central Drive in 
Presque Isle, Aroostook County, Maine (Site).   
 
1.1 PURPOSE OF REPORT 

1.1.1 Scope 
This RI has been prepared under the Defense Environmental Restoration Program (DERP) for 
FUDS under the Installation Restoration Hazardous, Toxic, Radioactive Waste (HTRW) program 
category.  The U.S. Department of Defense (DoD) has designated USACE as the lead Executive 
Agent for DERP-FUDS projects.  Work completed under this contract was completed pursuant to 
the USACE Environmental Quality FUDS Program Policy section 4-4.3 (USACE, 2004) and in 
compliance with U.S. Environmental Protection Agency (EPA) and USACE guidance for RIs 
(EPA, 1988 and USACE, 1994).   
 
This RI has been completed in compliance with Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) (42 USC § 9620 et seq.), subsequent Superfund 
Amendments and Reauthorization Act, and the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP, 40 Code of Federal Regulations [CFR] Part 300).  For purposes of this 
RI as a non-National Priority List (NPL) FUDS, the Maine Department of Environmental 
Protection (DEP) is the lead regulator (USACE, 2004, Section 1-2.1.2).   
 
This RI has been prepared to assess the cumulative results of previous assessments and monitoring 
at the Site to determine the nature and extent of contamination, identify contaminants of potential 
concern (COPCs), and evaluate the need for additional remedial investigation, feasibility study, or 
remedial action under the CERCLA.  Additionally, as the primary contaminant released at the Site 
is petroleum, the Site will also be evaluated based on the Maine Department of Environmental 
Protection (DEP) cleanup guidelines.   
 
1.1.2 Statement of Objectives 
The primary objectives of this RI include the following:   

1. Prepare a comprehensive conceptual site model (CSM) and risk assessment (RA),  
2. Assess the adequacy of site characterization for the purposes of determining if there is risk 

above CERCLA target action levels, and/or  
3. Document data are sufficient to achieve a No Further Action (NFA) determination under 

CERCLA.   
 

Since petroleum is not a CERCLA contaminant, similar objectives will be applied in a separate 
report for evaluation of petroleum according to the Maine DEP Petroleum Clean-Up Program. 
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To achieve the above objectives, the following standards were used in evaluating existing data 
quality and sufficiency: 

• EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites 
(EPA, 2020) 

• EPA Ecological Soil Screening Levels (EcoSSLs) (various dates); and 

• EPA Region 4 Ecological Soil Screening Values (EPA 2018) 

• EPA Region III BTAG Freshwater Sediment Screening Benchmarks (EPA 2006), or 

• EPA Region 4 Freshwater Sediment Screening Levels for Narcotic Mode of Toxicity, 
ecological screening values (ESVs) (EPA 2018) 

 
The following manuals and guidelines were used for preparation of this RI: 

• Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA, October 1988 (EPA, 1988) 

• Risk Assessment Guidance for Superfund – Part A: Human Health Evaluations, December 
1989 (EPA, 1989) 

• Ecological Risk Assessment Guidance for Superfund, June 1997 (EPA, 1997) 

• Standard Scopes of Work for Environmental Risk Assessments (USACE, 2012) EP 200-
1-5 

• Risk Assessment Handbook Volume I: Human Health Evaluation U.S. Army Corps of 
Engineers (USACE,1999) EM 200-1-4 

• Risk Assessment Handbook Volume 2: Environmental Evaluation U.S. Army Corps of 
Engineers (USACE, 2010) EM 200-1-4 

• Conceptual Site Models (USACE 2012) EM 200-1-12 

• Environmental Quality - Formerly Used Defense Sites (FUDS) Program Policy, May 10, 
2004 (USACE, 2004) 
 

Additionally, the following manuals and guidelines were considered in evaluating data quality and 
sufficiency: 

• Maine DEP Remedial Action Guidelines (RAGs) for Sites Contaminated with Hazardous 
Substances, October 19, 2018 (Maine DEP, 2018) 

• Maine DEP Remediation Guidelines for Petroleum Contaminated Sites in Maine, May 23, 
2014 (Maine DEP, 2014; herein referred to as the Petroleum Guidelines) 

• Maine DEP Final Development of Risk-Based Cleanup Levels for Petroleum 
Hydrocarbons Measured as Diesel Range Organics (DRO) and Gasoline Range Organics 
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(GRO), Prepared by MACTEC Engineering and Consulting, Inc. (MACTEC), April 2010 
(MACTEC, 2010) 

 
Achieving these objectives will aid in achieving FUDS program goals of reducing risk to human 
health and the environment, implementing final remedies, and moving projects toward milestones 
(USACE, 2004). 
 
This RI is organized as follows: 

• Section 1 Introduction discusses objectives and background 

• Section 2 Physical Setting presents the topographic, geologic, and hydrologic setting as 
well as the demographics and land uses of the Site and vicinity 

• Section 3 Nature and Extent of Contamination discusses potential sources, contaminants 
of potential concern and their distribution in site media 

• Section 4 Contaminant Fate and Transport describes contaminant migration pathways and 
persistence 

• Section 5 Risk Assessment summarizes evaluates the receptors, exposure pathways and 
risk to human health and the environment 

• Section 6 Conclusions presents conclusions regarding objectives and recommendations.  
Collectively Sections 1 through 4 present the CSM (with a summary provided in Section 4.3) upon 
which the subsequent risk evaluations and conclusions are based.  

 
1.2 PROJECT BACKGROUND 

1.2.1 Current Site Description 
The FUDS property consists of two areas.  One area (0.24 acres) is the former dry-cleaning 
building located on the west side of Central Drive, which for purposes of this RI, will be referred 
as the ‘Site’.  The other area is the former laundry building and steam plant (1.06 acres) located on 
the east side of Central Drive. 
 
The Site comprises an undeveloped portion of a larger 0.46-acre parcel identified by the City of 
Presque Isle (CoPI) as Map 46, Block 35, Lot 11-050 (CoPI, 2020), which is located on the west 
side of Central Drive.  The former Site building was demolished in the early 1980s and associated 
foundation was removed in 1998; fill and topsoil were added to the Site at this time.  The Site is 
currently undeveloped consisting of a grass covered open space.  Four newly installed (2015) 
flush-mount monitoring wells with concrete pads and one flush-mount monitoring well of 
unknown origin are also currently present at the Site.  Four prior wells were destroyed during 
foundation removal.  A culverted stream crosses under the Site from north to the southwest of the 
Site.  A photo log of current conditions at the Site is included as Appendix A. 
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The former laundry building and steam plant (1.06 acre lot) were located on the east side of Central 
Drive (current Map 46, Block 35, Lot 1165; CoPI, 2020), hydrologically upgradient of the former 
dry cleaning building, and are not assessed in this RI because the buildings were beneficially 
reused by the Maine State Department of Educational and Cultural Services (the current owner) 
after transfer of ownership (in May 1974) and are not eligible for inclusion under the FUDS 
program. 
 
The surrounding area comprises the Northern Maine Community College campus and light 
industrial buildings to the northeast and east, a commercial/industrial building to the southeast, 
Aroostook Valley Railroad tracks bordering the Site to the southwest, a bulk oil storage tank to 
the northwest, and the Maine DEP Presque Isle office to the north.  The adjoining railroad tracks 
were constructed to support movement of supplies throughout the AFB and were added sometime 
after 1935 (USGS, 1935).  The area west of the Site, Taxiway Street and Central Drive, is 
registered with the Maine DEP to have formerly contained approximately 32 underground storage 
tanks (USTs) associated with the former AFB (Maine DEP, 2018).  Location information is limited 
to building number designations, which in most cases do not correspond to current buildings or 
building numbers. 
 
A Site Location Plan is provided as Figure 1, and a Detailed Site Plan is provided as Figure 2. 
 
1.2.2 Site History 
Prior to 1941, the Site was an undeveloped portion of the Presque Isle AFB.  In 1941, the DoD 
obtained the property and constructed the dry-cleaning building on the west side of Central Drive, 
which was part of the Presque Isle AFB at the time.  The Site and adjoining parcel east of Central 
Drive were reassigned as the Loring AFB Laundry Annex in July 1961.  The Laundry Annex 
operated as a laundry facility and serviced 17,000 Air Force personnel and dependents between 
1941 and 1974.  In 1974, these properties were considered excess/surplus and were disposed to 
the State of Maine and City of Presque Isle (CENAE, 1992).  The dry-cleaning building Site (0.24-
acre lot) has been owned by the City of Presque Isle and managed by the Presque Isle Industrial 
Council since November 25, 1974 (Roy F. Weston Inc. [R. Weston], 1996).   
 
The Site buildings were referred to as Buildings 314 and 315 (Aroostook, 1974).  The Site dry 
cleaning building served as the dry-cleaning facility for the Laundry Annex.  The building was 
demolished in the early 1980s; however, the foundation and an associated UST of unspecified 
contents remained through 1998 (CENAE, 1992).  Based on building plans, it was originally 
thought two petroleum USTs were present: a 275-gallon and 1,000-gallon UST; however, a June 
11, 1994 investigation found only a 100-gallon UST, which was removed on August 3, 1994, from 
beneath the foundation slab (Maine Environmental Engineering [MEE], 1997).  These USTs are 
registered under Maine DEP Tank ID 18835 (Maine DEP, 2018). 
 
The former laundry building and steam plant (1.06-acre lot) located on the east side of Central 
Drive are not assessed in this RI because the buildings were beneficially reused by the Maine State 
Department of Educational and Cultural Services (the current owner) after transfer of ownership 
(in May 1974) and are not eligible for inclusion under the FUDS program. 
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Pertinent historical details are depicted on the Figure 2 Detailed Site Plan. 
 
1.2.3 Previous Environmental Investigations 
The following are summaries of previous environmental reports pertinent to the environmental 
history of the Site.  These reports were generally prepared for multiple FUDS sites in Aroostook 
County; however, only portions pertaining to the Laundry Annex are summarized.  Cumulative 
soil boring logs from these investigations are provided in Appendix B for reference. 
 
Loring AFB Laundry Annex Trip Report, August 1992 (CENAE, 1992) 
On June 24, 1992, CENAE visited the Site to assess the presence of environmental concerns and 
need for possible remediation under DERP.  The trip report concluded the need for possible 
remediation associated with what was believed to be two USTs associated with the dry-cleaning 
building.   
 
Closure Report, MEE, November 1997 (MEE, 1997) 
After the 1992 Site visit by CENAE, it was thought a 275-gallon UST and a 1,000-gallon UST 
were present beneath the dry-cleaning building foundation slab.  Investigation beneath the slab 
revealed only one petroleum UST was present, and upon excavation it was found to be a 100-
gallon UST.  The location of the UST is depicted on Figure 2.  The contents of the UST were 
sampled for volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), and 
flashpoint to ensure proper handling after removal.  On August 3, 1994, approximately 100-gallons 
of water were removed from the UST and containerized, 5 tons of petroleum impacted soil were 
stockpiled onsite, and the 100-gallon UST was removed and scrapped offsite.   
 
Analytical results indicated the water within the UST contained xylenes (12 micrograms per liter 
[µg/L]) and 2-butanone (75 µg/L) and a total PCB concentration of 5.8 µg/L.  Methylene chloride 
and acetone were also detected in the sample and in a laboratory blank sample and were attributed 
to laboratory contamination.  Upon removal from the UST, water was treated onsite; however, the 
treatment method was not reported.  VOC concentrations were below the laboratory reporting 
limits in the sample collected from the stockpiled soil.  Documentation of the soil disposal was not 
included in MEE’s report or reported by Mason Environmental. 
 
Scope of Work, CENAE, April 26, 1996 (CENAE, 1996) 
A Scope of Work (SOW) was prepared by CENAE and revised in April 1996.  The SOW outlined 
the work to be completed for the Site, quality assurance (QA)/quality control (QC) procedures, 
analytical requirements, as well as a brief listing of the comparison criteria at the time.  The 
objective of the investigation was to horizontally and vertically delineate of the extent of residual 
petroleum impacts surrounding the UST and assess soil gas concentrations associated with dry 
cleaning operations. 
 



Remedial Investigation Report Version: Final 
Former Loring Air Force Base Laundry Annex 
Central Drive, Presque Isle, Maine January 2023 

  
 1-6 
 

Sampling and Analysis Plan, R. Weston, September 1996 (R. Weston, 1996) 
In September 1996, R. Weston prepared a Sampling and Analysis Plan (SAP) in response to 
CENAE’s SOW (Contract number DACW33-94-D-0009, delivery order number 0010, DCN: 
FUDS-091096-AAAR).  The SAP outlined the project status; provided project objectives; detailed 
field activities, methodologies, analytical requirements, and waste handling procedures; and 
provided an estimated project schedule.   
 
Site Investigation Report, R. Weston, October 31, 1997 (R. Weston, 1997) 
Through 1996 and 1997, R. Weston completed the investigation activities outlined in the SAP to 
meet the project objectives. 
 
MyKroWaters Environmental Services (MyKroWaters) completed a soil gas and microwell survey 
at the Site between July 9 and 11, 1996, to provide preliminary data in designing R. Weston’s 
subsurface investigation.  Soil gas and groundwater samples were collected with glass syringes 
and analyzed using an onsite gas chromatograph for vinyl chloride, trans-dichloroethene, cis-
dichloroethene, trichloroethene (TCE), tetrachloroethene (PCE), benzene, toluene, ethylbenzene, 
and xylenes.  Results were below the GC unit’s detection limits; however, a petroleum signature 
was present in two samples, and one sample could not be analyzed by the unit due to the presence 
of a sheen.   
 
Nine (9) soil borings (LASB-1 through LASB-4 and LAMW-1 through LAMW-5) with four (4) 
completed as monitoring wells (LAMW-1, LAMW-3, LAMW-4, LAMW-5) were advanced into 
overburden and weathered bedrock by R. Weston on September 27 and 28, 1996.  LAMW-2 could 
not be completed as a monitoring well because groundwater was not encountered.  Boring and 
well locations are depicted on Figure 2.  Two soil samples were collected from each 
boring/monitoring well location plus 1 duplicate for a total of 19 soil samples.  Samples were 
analyzed for VOCs by method 8260A, total petroleum hydrocarbons-diesel range organics (TPH-
DRO) by method Maine DEP 4.1.25, and pesticides/PCBs by method 8080A/3540B. 
 
Two rounds of groundwater samples were also collected from the four installed monitoring wells 
(plus one duplicate collected from LAMW-5) on November 1, 1996, and May 31, 1997.  Samples 
were collected via low-flow methodologies and analyzed for VOCs by method 8260A, Total 
Petroleum Hydrocarbons (TPH)-gasoline range organics (TPH-GRO) by Maine Department of 
Environmental Protection (DEP) method 4.2.17, TPH-DRO by Maine DEP method 4.1.25, and 
pesticides/PCBs by method 8080A/8081. 
 
Groundwater analytical results were compared to the Maine Maximum Exposure Guidelines 
(MEGs) dated 1992 (Maine DHS, 1992), and soil analytical results were compared to the Maine 
DEP Procedural Guidelines for Establishing Standards for the Remediation of Oil Contaminated 
Soil and Groundwater in Maine (Petroleum Guidelines) dated 1995 (Maine DEP, 1995), and to 
Maine DEP’s RAGs for direct contact residential scenarios dated 1997 (Maine DEP, 1997). 
 
Concentrations of TPH-DRO exceeded or equaled the 10 milligrams per kilogram (mg/kg) Maine 
Petroleum Guideline in soil samples collected from LASB-1, LASB-3, LASB-4, LAMW-1, 
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LAMW-3, and LAMW-4.  Samples from these locations were collected from depths ranging from 
6 to 13.5 feet below ground surface (bgs).  Elevated photoionization detector (PID) readings were 
recorded at LASB-2, LASB-3, and LAMW-4. 
 
Groundwater analytical results exceeded the vinyl chloride MEG of 0.15 micrograms per Liter 
(µg/L) in LAMW-3 (0.8 µg/L) during the second sampling round; the TPH-GRO MEG of 50 µg/L 
in wells LAMW-3 (as high as 1,400 µg/L) and LAMW-4 (as high as 500 µg/L) in both rounds; 
and the TPH-DRO MEG of 50 µg/L in wells LAMW-1 (220 µg/L) during the second round, and 
LAMW-3 (as high as 840 µg/L) and LAMW-4 (as high as 420 µg/L) in both rounds.  Groundwater 
was measured to be 9 to 14 feet bgs.  Groundwater elevations were not calculated to assess 
groundwater flow direction.  
 
Based on the lack of nearby water supply wells within 2,000 feet of the Site and lack of an exposure 
pathway for the impacted soil zone (i.e., greater than 6 feet bgs), R. Weston recommended 
continued biannual monitoring of natural attenuation in groundwater for a period of 5 years. 
 
Addendum to the Sampling and Analysis Plan, R. Weston, June 1999 (R. Weston, 1999a) 
R. Weston prepared an addendum to the original September 1996 SAP to detail additional 
investigation required to further assess petroleum impacted soil and groundwater at the Site.  The 
addendum indicated the formerly installed wells that were recommended for further sampling were 
destroyed during demolition of the dry-cleaning building foundation.  Maine DEP indicated 
reinstallation and sampling of the wells was not necessary as long as the sediment and surface 
water within the culverted stream that flows beneath the Site was monitored for COPCs.  
Therefore, the only additional sampling included in the SAP Addendum was upstream and 
downstream sediment and surface water samples. 
 
Addendum Site Investigation Report, R. Weston, November 6, 2000 (R. Weston, 2000b) 
Sediment and surface water samples were collected from the Site in October 1999 and May 2000.  
LASED-1 and LASW-1 were collected in the upstream position on the northeast side of Central 
Drive, and LASED-2 and LASW-2 were collected downstream beyond the southwest Site 
boundary across the Aroostook Valley Railroad tracks.  Samples were submitted for laboratory 
analyses for VOCs by method 5030B/8260B, TPH-GRO by Maine DEP method 4.2.17, and TPH-
DRO by Maine DEP method 4.1.25. 
 
Surface water analytical results were compared to the Maine DEP MEGs dated June 1, 1998 
(Maine DHS, 1998), sediment TPH GRO and DRO analytical results were compared to the Maine 
DEP Petroleum Guidelines (Maine DEP, 2000), and VOC results were compared to Maine DEP’s 
RAGs for direct contact residential and groundwater guidelines scenarios dated 1997 (Maine DEP, 
1997). 
 
Concentrations of TPH-DRO exceeded the 10 mg/kg Maine soil Petroleum Guideline in sediment 
samples from both the upstream and downstream locations during both sampling rounds.  
Concentrations ranged from 39 to 105 mg/kg in the upstream location to 76 to 220 mg/kg in the 
downstream location.  (Note: These sediment and surface water results were alternatively 
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documented in letter reports to CENAE dated December 28, 1999 [R. Weston, 1999b] for the 
October 1999 sampling round and July 7, 2000 [R. Weston, 2000a], for the May 2000 sampling 
round.) 
 
Surface water analytical results exceeded the TPH-DRO MEG of 50 µg/L in the downstream 
LASW-2 location (150 µg/L) during the May 2000 sampling round; however, the LASW-2 result 
was qualified as estimated (J).  Additionally, the reporting limits for the October 1999 sampling 
round exceeded the MEG (reporting limits of 110 µg/L compared to the 50 µg/L MEG); therefore, 
it cannot be determined if TPH-DRO was present above the MEG at that time. 
 
Since DRO concentrations were detected at similar concentrations in both the upstream and 
downstream sediment locations in both October 1999 and May 2000, R. Weston concluded the 
former fuel oil UST at the Site was not entirely the source of DRO in sediment.  However, since 
DRO results in surface water exceeded the MEGs only in the downgradient position in May 2000, 
the Site was presumed by R. Weston to be a partial source.  This conclusion is based on a single 
May 2000 data point since the reporting limits in October 1999 exceeded the MEG.  R. Weston 
recommended two years of biannual surface water and sediment sampling for TPH-DRO to 
monitor the concentration trends upstream and downstream of the Site.  R. Weston maintained 
their previous conclusion that remediation of identified contamination was not warranted based on 
lack of drinking water supply wells and location in an industrial zone area and indicated 
institutional controls may be required to prevent use of the stream for drinking water purposes. 
 
SAP Monitoring Well Installation and Two-Year Long-Term Monitoring, Weston Solutions, Inc, 
September 2002 (Weston, 2002) 
Weston prepared a SAP to outline methodology for a two-year biannual sediment and surface 
water sampling program at the Site.  Samples and associated field QC samples were to be collected 
from the upstream (LASW-1 and LASED-1) and downstream (LASW-2 and LASED-2) locations 
in the spring and fall to be analyzed for DRO by Maine DEP method 4.1.25. 
 
Long Term Monitoring Reports, Weston, 2003-2004 
The following table summarizes the long-term monitoring (LTM) reports prepared by Weston for 
sediment and surface water samples collected between fall 2002 and spring 2004.  The complete 
data set is summarized in Tables 3 and 4. 
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LTM Report 
Date Sampling Date 

DRO Sample Results 
50 µg/L1 10 mg/kg2 

LASW-1 LA-SW-2 LASED-1 LASED-2 
June 2003 

 (Weston, 2003a) December 4, 2002 50 U 50 U 40 84* 

October 2003  
(Weston, 2003b) April 20, 2003 50 U 50 U 84 72* 

October 2004 
(Weston, 2004) 

September 17, 2003 50 U 50 U 96 J 84* 
May 10, 2004 50 U 50 U 82 82* 

1 – Maine Department of Human Services, MEGs for Drinking Water, 1992 (Maine revision June 1, 1998; Maine DHS, 1998) 
2 – Maine DEP Petroleum Guidelines, Stringent Cleanup Goals, March 2000 (Maine DEP, 2000) 
U – Results were below the laboratory reporting limits 
J – Results are considered estimated  
*Higher of duplicate pairs summarized above where applicable 
Bold – Concentrations exceeded the laboratory reporting limits 
Results exceed the applicable comparison criteria at the time 

 
Weston recommended sampling be continued (Weston, 2004); however, under a joint decision by 
CENAE, Maine DEP, and Weston, the surface water and sediment samples were temporarily 
discontinued from the LTM program, while additional research and investigation of the nature and 
extent of DRO impacts was conducted as recommended in the revised EPA FUDS guidance 
(Weston, 2005). 
 
Site Historical Report (Client Draft, never finalized), Weston, January 2009 (Weston, 2009) 
Weston prepared a Site Historical Report to document the cumulative work completed at the Site 
and prepared a conceptual site model to assess the nature and extent of DRO impacts at the Site.  
The report also included additional research on historical use of the Site and surrounding area to 
assess for other contributing sources of DRO contamination upgradient of the Site.   
 
Based on the historical data, Weston concluded the following: 

• Groundwater and surface water sample analytical results were reportedly below the MEGs 
at the time; therefore, there was no exposure pathway to COPCs in groundwater.  
Institutional controls to prevent use of the stream for drinking water were suggested. 

• Due to the depth of soil impacts (greater than 6 feet), exposure to impacted soil is limited 
to the construction worker use scenario, which the analytical results did not exceed.  
Therefore, there is no exposure pathway to impacted soil under current conditions. 

• DRO concentrations in sediment were similarly detected in downstream and upstream 
locations relative to the Site, and data did not show a tendency of greater concentrations 
downstream of the Site.  Therefore, sediment may partially be impacted by previous Site 
activities, although the Site does not appear to have been the only local source. 

• Based on the above conclusions, additional investigation was not warranted at the Site. 
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Final Trip Report, AECOM/Battelle, September 29, 2015 (AECOM/Battelle, 2015) 
Based on the historical presence of TPH-DRO in soil and groundwater and vinyl chloride in 
groundwater and lack of bedrock investigation at the Site, additional investigation was conducted 
in May 2015.  Field activities included installation of two bedrock monitoring wells and two 
overburden/bedrock interface wells, well development, a well survey, and groundwater sampling. 
 
On May 11 and 12, 2015, the boring locations were hand cleared to a depth of 5 feet bgs using a 
vactor truck.  Borings were then advanced within the pre-cleared holes to the 
overburden/groundwater interface (LAMW-1A and LAMW-5A) or into bedrock (LAMW-3A and 
LAMW-4A).  The wells were developed and located using a GPS unit.  On May 15, 2015, 
groundwater samples were collected from each newly installed well using low-flow methodologies 
and submitted to Katahdin Analytical for VOCs by EPA Method 8260 and volatile petroleum 
hydrocarbons (VPH) and extractable petroleum hydrocarbons (EPH) analysis by Massachusetts 
Department of Environmental Protection (MassDEP) methods. 
 
VOCs xylenes, 1,2,4-trimethylbenzene, 2-butanone, benzene, carbon disulfide, acetone, 
chloroform, bromodichloromethane and toluene were detected; however, results were below the 
MCLs and MEGs (comparison criteria at the time) for the respective compounds.  Other results 
were below the laboratory reporting limits.  Field screening during well installation did not identify 
any elevated PID results and soil samples were not collected.  Groundwater was measured to be 
between 8.55 to 35.09 feet bgs in the monitoring wells; however, groundwater elevations were not 
calculated to assess groundwater flow direction. 
 
Additional Investigation Trip Report, Credere Associates, LLC (Credere), April 21, 2017 
(Credere, 2017b) 
Credere prepared a SAP/Quality Assurance Project Plan (QAPP), Revision 1 (Credere, 2017a) that 
outlined work to be completed in specific areas at the Laundry Annex where historical elevated 
DRO concentrations were detected to obtain soil data using current MassDEP EPH (MassDEP, 
2004a) and VPH (MassDEP, 2004b) analytical methods that were adopted by the Maine DEP1.  
This work was completed to assess if additional investigation was needed at the Site or to support 
a no actionable risk conclusion in a RA.  On November 2, 2016, seven (7) soil borings (SBs), 
LASB-5 through LASB-11, were advanced and subsurface soil samples were collected from 
greatest observed contamination, historical exceedance intervals, or below observed 
contamination for vertical delineation.  Refusal was encountered between 11 and 20 feet bgs, 
presumably on bedrock, in all locations.   
 
Low level PID responses were observed between non-detect and 4.8 parts per million by volume 
(ppmv) in borings LASB-5, LASB-6, LASB-7, LASB-9, and LASB-10; and elevated PID readings 
were observed as high as 558.5 ppmv in boring LASB-8 and 844.3 ppmv in boring LASB-11, 
which indicates potential evidence of petroleum release(s).  Oleophilic dye tests were performed 

 
1 MassDEP EPH and VPH analytical methods were adopted for use in Maine in accordance with the Maine DEP Remediation 
Guidelines for Petroleum Contaminated Sites in Maine, May 23, 2014 (Maine DEP, 2014), and Remediation Action Guidelines for 
Sites Contaminated with Hazardous Substances, October 19, 2018 (Maine DEP, 2018). 
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in the interval of greatest PID response in these two borings and results were slightly positive in 
LASB-8 and undetected in LASB-112. 
 
EPH fractions C9-C18 aliphatics in sample LASB-8 (12-14 feet bgs) were equal to the Maine DEP 
RAGs and Petroleum Guidelines (PGs).  EPH target compound (i.e., polycyclic aromatic 
hydrocarbon [PAH]) results exceeded the EPA RSLs in samples LASB-5 (6-8 feet bgs), LASB-7 
(6-8 and 8-10 feet bgs), LASB-8 (12-14 and 18-20 feet bgs), and LASB-9 (12-14 feet bgs).  
Naphthalene also exceeded the RSL in samples LASB-8 (12-14 feet bgs) and LASB-11 (6-8 feet 
bgs) where the greatest concentrations of VPH fractions were detected. 
 
VPH fractions C9-C10 aromatics exceeded the RAGs/PGs in samples LASB-8 (12 to 14 feet bgs) 
and LASB-11 (6 to 8 feet bgs) and C9-C12 aliphatics exceeded the RAGs/PG in LASB-8 (12-14 
feet bgs).  VPH target compound(s) exceeded the RSLs in samples LASB-8 (12 to 14 feet bgs; 
xylenes and naphthalene) and LASB-11-1 (6 to 8 feet bgs; naphthalene only). 
 
Based on these results, a risk screening was completed and indicated actionable risk could be 
present due to vapor concerns.  Therefore, to support the RI, additional soil delineation was 
necessary. 
 
Additional Investigation Trip Report, Credere, March 1, 2018 (Credere, 2018) 
A SAP/QAPP Addendum No. 1 was prepared to outline the additional work needed to delineate 
the extent of petroleum soil contamination (Credere, 2017c).  On July 20, 2017, Credere advanced 
eight primary soil borings as part of a petroleum soil contamination delineation step-out program 
(LASB-12 through LASB-19).  Initial borings were advanced and if evidence of contamination 
was encountered (e.g., petroleum odor, PID response greater than 10 ppmv), step-out borings were 
advanced radially.  This was repeated as necessary until the full boring to refusal had no evidence 
of contamination or a field limitation was encountered (e.g., train tracks along the western edge of 
the Site [LASB-15 series], drainage culvert to the north [LASB-17 series]).  No more than two 
step-out borings were required for each series.  Boring locations are shown on Figure 2. 
 
Field screening results indicated elevated PID results at most primary boring locations except 
LASB-12.  Based on field screening results and observations, single step-outs were required at 
LASB-13, LASB-14, and LASB-19.  Two step-outs were required at location series LASB-15, 
LASB-16, and LASB-17.  A step-in boring was needed at LASB-18 to confirm the extent of 
contamination because no evidence of petroleum was encountered in LASB-18.  Of all the borings 
advanced in July 2017, PID results ranged from 0.0 to 506 ppmv with the highest results beneath 
the western half of the former building location.  Oleophilic dye tests were also conducted at select 
locations where elevated PID readings were obtained to provide relative correlation between the 
PID results for heavier weight petroleum products.  Where run, oleophilic dye test results were 
slightly positive in LASB-14, slightly positive to positive in the LASB-15 series, and saturated in 
LASB-16.  No visible free product was observed in any of the soil borings and a petroleum odor 

 
2 Per the Maine DEP Compendium of Field Testing of Soil Samples for Gasoline and Fuel Oil, dated October 15, 2012, results for 
oleophilic dye tests are qualitative and ranked as: 1) saturated, 2) positive, 3) slightly positive, and 4) undetected based on color 
intensity of dye test; however, saturated is not intended to imply petroleum saturation (Maine DEP, 2012) 
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was noted in most locations where other evidence (visual and/or by field screening) of petroleum 
contamination was identified.  Lack of consistent oleophilic dye tests and reliance on the PID is 
inconsistent with Maine DEP’s field screening SOP. 
 
Soil samples were then collected generally from predefined depths that corresponded to the next 
closest sample with elevated concentrations to provide horizontal and vertical delineation.  These 
samples were intended to define clean margins.  Two soil samples were collected from LASB-12, 
LASB-13A, and LASB-14A, and one soil sample was collected from LASB-15B, LASB-17B, 
LASB-18, and LASB-19A.  No soil samples were collected from LASB-16 as the location was 
represented by prior samples collected from LASB-6.   
 
Analytical results were compared to the EPA RSLs and Maine DEP RAGs and PGs for screening.  
Only PAHs at depths of 8 to 12 feet bgs in LASB-17B and 9 to 11 feet bgs in LASB-19A were 
identified to exceed these comparison criteria.   
 
As the current location of the greatest observed contamination is inconsistent with the previously 
reported location of the former UST, a ground penetrating radar survey was also completed to 
assess if other previously unknown USTs may still be present.  The GPR survey completed in July 
2017 identified no anomalies consistent with the historical UST.  Therefore, it was concluded the 
residual petroleum-impacted soil is likely originated from the prior onsite UST. 
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2. PHYSICAL SETTING 

2.1 TOPOGRAPHY 

Based on Site observations and the United States Geological Survey (USGS) Topographic Map of 
the Presque Isle Quadrangle, Maine (USGS, 2014), topography at the Laundry Annex Site is 
generally flat, and the local area slopes to the southwest towards an engineered drainage area for 
the former AFB.  The Site itself is located on a leveled area and slopes steeply downward across 
the railroad tracks bordering the Site to the west.  The Laundry Annex Site is located at 
approximately 490 feet above mean sea level (AMSL) at the approximate Universal Transverse 
Mercator (UTM) coordinates of Zone 19, 573448.70 easting, 5171871.58 northing.  An excerpt 
from the USGS map has been included as Figure 1. 
 
2.2 GEOLOGY 

2.2.1 Surficial Geology 
According to the Maine Geological Survey (MGS) Reconnaissance Surficial Geology map of the 
Presque Isle Quadrangle, Maine (MGS, 1978), the Site is underlain by glacial till consisting of a 
heterogeneous mixture of sand, silt, clay and gravel.  Generally, native soil observations were 
consistent with mapped till. 
 
According to Site soil boring logs in prior reports and based on soil observations made at the Site 
in November 2016 (Credere, 2017b) and July 2017 (Credere, 2018), overburden at the Site consists 
of topsoil at the surface underlain by fill extending to depths ranging from 1 to 4 feet bgs in the 
eastern and northern portions of the Site and to 8 or more feet bgs in the western portion of the 
Site along the railroad tracks.  A layer of black ash or coal was observed within the top two feet 
from the surface in the vicinity of LASB-7 and LASB-9.  Fill is underlain by native till (basal till) 
consisting of silt with varying amounts of clay, sand and gravel, which extends to depths ranging 
from 10 to 23.5 feet bgs.  Below the native till is weathered bedrock and competent bedrock that 
was encountered between 15 and 25 feet bgs (R. Weston, 1997 and AECOM/Batelle, 2015).  
Geologic cross sections of two transects, A-A’ and B-B’, shown on Figure 2 are provided as 
Figures 3 and 4, respectively.  Cumulative soil borings logs are provided as Appendix B. 
 
2.2.2 Bedrock Geology 
According to the MGS Bedrock Geologic Map of Maine (MGS, 1985), bedrock beneath the Site 
consists of weakly metamorphosed mudstone, limestone and dolostone of the Silurian-age 
Spragueville Formation.  This is consistent with the bedrock type described in previous reports 
(AECOM/Battelle, 2015).   
 
The shallow bedrock beneath the overburden contact is highly weathered to depths ranging from 
0.2 to 7.4 feet into bedrock.  Competent bedrock was encountered around 10 feet bgs in the east 
corner of the former Site building, 15 feet bgs in the central portion of the former Site building, 
and deeper to the north and west (R. Weston, 1997).  The depth to bedrock is consistent with the 
fill thicknesses (i.e., fill is thicker where bedrock is deeper) indicating historical 
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topography/ground surfaces likely originally sloped downward to the west and northwest and some 
native till was removed or reworked in the location of the former building.  Additionally, depth to 
refusal was particularly deep in the vicinity of LAMW-4 and LASB-8 (23.5 feet bgs to weathered 
rock and 20 feet bgs to refusal/assumed bedrock, respectively) indicating a potential low point in 
the bedrock topography (i.e., a bowl).  Generalized geologic cross sections are provided as Figures 
3 and 4 that show the bedrock surface along two transects. 
 
2.3 HYDROLOGY AND HYDROGEOLOGY 

2.3.1 Surface Water 
The Site is located within a surficial drainage basin of the Aroostook River.  The Site is locally 
influenced by the engineered drainage swales (MGS, 2002) along Central Drive to the northeast 
and a culvert north of the former Site building that directs flow beneath the Site and outlets west 
of the Site to a swale that joins the Presque Isle Stream 1.7 miles south of the Site.  The Presque 
Isle Stream flows northeast from this juncture and merges with the Aroostook River north of 
downtown Presque Isle (1.5 miles northeast of the Site).  The culvert originates to the north behind 
the Maine DEP Regional Office building on the northeast side of Central Drive.  The stream 
originates approximately 0.44 miles northeast in a farm field.  Based on a prior GPR survey, the 
culvert is expected to be within the top 3 feet from the surface. 
 
Based on Site observations, surface water infiltrates the permeable surface or flows overland into 
the drainage swales and culvert.  Surface water in the culverted stream beneath the Site has 
previously been sampled during both the spring and fall, and it is presumed surface water is present 
in the culvert/swales year-round. 
 
2.3.2 Groundwater 
A complete groundwater survey to assess the groundwater flow direction at the Site was not 
completed during previous environmental investigations.  Depth to groundwater during the two 
groundwater sampling rounds ranged from 9.28 to 13.93 feet bgs in the fall of 1996 and 9.40 to 
14.00 feet bgs in the spring of 1997.  It was also reported overburden groundwater was not 
abundant and the groundwater surface was first encountered within the weathered and/or 
competent bedrock (R. Weston, 1997).  In May 2015 during the AECOM/Battelle investigation, 
groundwater was encountered at 11.55 and 8.55 feet bgs in overburden/bedrock interface wells 
LAMW-1A and LAMW-5A, respectively, and at 12.29 and 35.09 feet bgs in bedrock wells 
LAMW-3A and LAMW-4A (AECOM/Battelle, 2015).  Based on these historical depths to water, 
it appears there may be perched groundwater conditions in the weather bedrock/interface zone that 
recharges to the deeper aquifer.  Based on the limited groundwater data, topography, and nearby 
surface water bodies, groundwater at the Site is presumed to flow to the southwest toward a small 
drainage swale that flows south to the Presque Isle Stream. 
 
Review of the MGS Significant Sand and Gravel Aquifer map for the Presque Isle Quadrangle, 
Maine, indicates the Site does not fall within a mapped significant sand and gravel aquifer (MGS, 
2002).   
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2.4 CLIMATE 

The average yearly temperature for the City of Presque Isle, Maine, is 51.5 degrees Fahrenheit 
(°F) with a peak monthly average of 78°F for July and a low monthly average of 22°F in January.  
Average rainfall (including snow equivalent) is 35.84 inches per year (U.S. Climate Data, 2015). 
 
2.5 DEMOGRAPHICS AND LAND USE 

Aroostook County, in which Presque Isle and the Site are located, has a population density of 10.8 
persons per square mile (US Census, 2010).  There are no known residences within 1,000 feet of 
the Site.  The surrounding area is occupied primarily by commercial businesses and the Northern 
Maine Community College and Husson University campuses.  Public water is available to these 
users.  The Maine DEP Regional Office is located across central drive to the north at the origination 
of the culvert that runs beneath the Site.  Beyond this adjoining property are farm fields. 
 
The Site is located within the CoPI light industrial (LI) zone and on the border of the industrial (I) 
zone to the west and an industrial-conditional (I-C) zone across Central Drive to the east; therefore, 
residential use would not be permitted under current zoning and would be limited to wholesale, 
retail, and storage business; manufacturing, processing and treatment; research facilities and 
laboratories; accessory uses and buildings; professional offices; and public utilities including 
substations, pumping stations, and sewage treatment facilities with special exemptions for 
municipal and governmental uses (CoPI, 2019).   
 
There are no residences in the immediate vicinity and residential use is not permitted in adjoining 
zones.  There is no current Site building, and future development of the Site, even for the above-
listed permitted uses, is not considered reasonable because the small lot size does not meet the 
minimum required 0.5 acres of land per building.  Inquiry with CoPI officials indicates the 
anticipated future use of the Site would continue to be undeveloped or, possibly, be developed as 
a parking lot.  Documentation of CoPIs agreement to restrict future use of the Site to its current 
use as green space, parking or snow storage is included in Appendix E.  Therefore, occupied 
buildings at the Site are not considered a foreseeable or reasonable future use. 
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3. NATURE AND EXTENT OF CONTAMINATION 

3.1 ENVIRONMENTAL SUMMARY 

The Site was formerly a dry-cleaning facility with heating fuel stored in a 100-gallon fuel oil UST 
located near the eastern corner of the former Site building.  The UST was removed in 1994 (MEE, 
1997).  The subsequent (1996) subsurface investigation (R. Weston 1997) assessed for the 
presence of VOCs, TPH-GRO and TPH-DRO, PCBs, and pesticides in soil and groundwater and 
VOCs in soil gas at the Site.  Soil gas concentrations of VOCs were below the detection limit of 
the field instruments.  Although no VOCs were detected in the soil gas samples, it should be noted 
that, for seven of nine analytes, the analytical reporting limits were higher than target screening 
level concentrations to identify contaminants of potential concern in soil gas for the evaluation of 
indoor air risks.  However, the Municipal Zoning Ordinance (CoPI, 2019) prohibits any 
construction on the Site, thereby eliminating the need for additional soil gas sampling. 
 
Vinyl chloride in groundwater was found to exceed the 1992 Maine MEG (Maine DHS, 1992; 
note: MCLs at the time not referenced in R. Weston, 1997 report) in the eastern portion of the Site 
(LAMW-3) during the May 1997 sampling round, and GRO and DRO were found to exceed the 
1997 RAGs and 1995/2000 Petroleum Guidelines in the center of the former Site building 
(LAMW-4), in the vicinity of the former UST (LAMW-3), and southeast of the UST (LAMW-1; 
R. Weston, 1997).  The exact location of the removed UST was not confirmed after it was found, 
and a second suspected UST was not confirmed.  The two possible locations of the former UST 
are depicted on Figure 2.  Upon return to the Site for subsequent sampling rounds, it was 
determined that the monitoring wells had been destroyed during removal of the foundation slab in 
1998.  Maine DEP did not require new wells be installed and recommended sediment and surface 
water sampling upgradient and downgradient of the drainage culvert to assess if Site contamination 
potentially impacted sediment and surface water in the area (R. Weston, 1999). 
 
Sample results for upstream and downstream sediment samples collected between October 1999 
and May 2004 indicated similar DRO concentrations upstream and downstream of the Site.  
Surface water concentrations were mostly below the laboratory reporting limits with a single 
exception of an estimated detected concentration at the downstream sample location in May 2000 
(Note: Data quality of October 1999 samples insufficient to assess if DRO was present at that 
time).  Therefore, it was concluded the former fuel oil UST at the Site was not entirely the source 
of DRO in sediment and surface water (Weston, 2004).  Sampling associated with the Site was 
then discontinued from the Loring Maine FUDS monitoring program (Weston, 2005). 
 
An additional investigation was conducted at the Site in May 2015 to assess the current 
concentrations of TPH-DRO in soil and groundwater, confirm the single previous detection of 
vinyl chloride in groundwater, and assess migration of contaminants into bedrock.  This 
investigation included installation and sampling of two overburden/bedrock interface monitoring 
wells and two bedrock monitoring wells.  Groundwater analytical results indicated VOCs 
(including both petroleum compounds and other VOCs) and VPH below the applicable MCLs and 
MEGs at the time, and no evidence of residual petroleum contamination (i.e., low PID readings 
and no odors) was noted in the soil boring logs (AECOM/Battelle, 2015).  The 2015 sampling 
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event included groundwater collection from four wells and the only two VOCs detected above 
screening levels were bromodichloromethane (0.61 µg/L detection versus 0.13 µg/L screening 
level) and chloroform (6.4 µg/L detection versus 0.22 µg/L screening level).  The USEPA 
Regional Screening Levels for both these VOCs are based on residential tap water exposure at a 
risk of 1 X 10-6 cancer risk.  Vinyl chloride was not detected3 in groundwater in 2015.   
 
A preliminary screening of the historical groundwater and soil data that included VOCs, GRO, 
DRO, VPH and EPH was done in 2016 and results were compared to available screening values.  
Maine DEP RAGs/PGs were used to assess petroleum compounds when no EPA screening criteria 
was established.  Results of the screening indicated groundwater concentrations were below 
screening levels but soil for several PAHs and VOCs exceeded the screening criteria.  It was 
concluded existing soil data did not define the nature and extent of petroleum contamination for 
an adequate CSM to inform subsequent evaluations on potential exposure to the remaining 
contaminants.   
 
To fill this data gap and better understand the extent of remaining COPCs for the CSM, a 
supplemental soil delineation investigation was completed at the Site in November 2016 and July 
2017.  In November 2016, samples collected from borings LASB-8 and LASB-11 contained 
concentrations of VPH and EPH petroleum fractions and target compounds (i.e., PAHs) above 
EPA RSLs and/or the Maine DEP RAGs/PGs.  Additionally, several other samples were identified 
to have PAHs above the screening criteria.  Based on these exceedances, a step-out delineation 
program was implemented in July 2017 to delineate the horizontal and vertical extent of petroleum 
impacted soil.  Soil field screening with a PID and oleophilic dye tests were used to identify 
evidence of contamination.  (Lack of consistent oleophilic dye tests and reliance on the PID is 
inconsistent with Maine DEP’s field screening SOP [Maine DEP, 2012].)  Borings were stepped 
out in 10-foot intervals until the full boring contained less than 10 ppm on the PID, then delineation 
analytical samples were collected from predefined depths based on previously observed evidence 
of contamination or analytical results.  With the exception of a few PAH target compounds, EPH 
and VPH petroleum fractions and target compounds were below the Maine DEP RAGs/PGs or 
RSLs for target compounds and petroleum-impacted soil was considered delineated. 
 
Four COPCs as described below in Section 3.3 were identified for the HHRA and were detected 
above or equal to residential RSLs at two depths (6-8 feet and 12-14 feet bgs) in 5 borings. Prior 
investigations and monitoring results are summarized in more detail in Section 1.2.3.  Cumulative 
soil, groundwater, sediment, and surface water analytical data is tabulated on Tables 1 through 4 
for detected compounds. 

 
LASB-5, LASB-8 and LASB-11 are located within or within 20 feet of the estimated former USTs 
tank graves within the former building foundation outline.  LASB -7 and LASB are located 15 feet 
apart in the northeastern portion of the site just outside the former building foundation outline. 
Boring locations are shown on Figure 5. 
______________________ 
3 It is noted that the detection limit for vinyl chloride (0.5 ug/L) was greater than the EPA tap water RSL (0.019 ug/L); this RSL 
corresponds to a residential excess lifetime cancer risk (ELCR) of 1 x10-6.  However, at an ELCR of 1 x 10-4, the tap water screening 
level would be 1.9 ug/L, a concentration higher than the detection limit.  Thus, although this adds some uncertainty to the analysis, 
vinyl chloride is not considered a contaminant of concern at the site.  
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3.2 SOURCE AREAS 

Based on the previous investigations conducted at the Site, data indicates a possible petroleum 
source area was the former 100-gallon fuel oil UST removed from the Site in 1994.  The UST 
removal report indicated soil contamination did not appear to be present; however, the original 
removal report with actual field data from the UST excavation was not available for review.  
Therefore, the evidence used to support the original interpretation of no impact is not known.  
Release from the UST would likely have occurred beginning at 3 to 4 feet bgs. 
 
Based on the nature of known dry cleaning operations at the Site, dry cleaning equipment would 
also be considered a source.  Dry cleaning equipment typically vented to the exterior and solvents 
accumulated in surface soil beneath the vent; however, no dry cleaning related chemicals have 
been detected at the Site (i.e., chlorinated VOCs such as PCE), with the exception of a single trace 
detection of a degradation by–product of PCE, vinyl chloride, at 0.8 µg/L in 1997.  Detection of 
this compound was not replicated in a more recent groundwater sampling event in 2015. 
 
Historical use of the Site and current conditions does not suggest evidence of any surficial release 
source areas. 
 
3.3 CONTAMINANTS OF POTENTIAL CONCERN  

Throughout the history of the Site investigation, contaminants considered COPCs associated with 
the potential releases included solvents, their degradation products (specifically vinyl chloride), 
and petroleum constituents (individual CERCLA PAHs and petroleum-based VOCs).  Since other 
CERCLA contaminants were originally detected at the Site and there was a UST removal, a 
potential petroleum release was evaluated.  The EPH and VPH data are evaluated for COPCs in 
Appendix D. 
 
Based on lack of detection above the laboratory reporting limits and/or results below applicable 
screening criteria, other detected VOCs, PCBs, and pesticides would also not be considered as 
COPCs.  Evaluation of the cumulative data set indicates there are four petroleum related hazardous 
constituents that were evaluated in the risk assessment and are considered COPCs.  The following 
are constituents for the Site that exceed the CERCLA HHRA screening criteria: 

• Xylenes (total)^ 

• Naphthalene^ 

• Benzo(a)pyrene* 

• Dibenzo(a,h)anthracene* 
 

*Will be herein referred to as the carcinogenic PAHs (cPAHs). 
^Will be herein referred to as petroleum COPCs or petroleum 
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3.4 EXTENT OF CONTAMINATION  
3.4.1 Soil and Vadose Zone 
Based on the review of the cumulative soil analytical data and field screening results, petroleum 
(i.e., naphthalene and xylene) impacted soil appears to consolidate around the low point in bedrock 
at LAMW-4 and LASB-8.  By correlating field screening results collected historically and in July 
2017 with the PID results and associated elevated analytical results in LASB-8 and LASB-11, the 
horizontal extent of the petroleum-impacted soil was inferred to extend north to LASB-17B, east 
to LASB-19A and LASB-5, southeast to LASB-13A, south to LASB-10 and LASB-14A, and west 
to the Site boundary.  The horizontal extent is depicted on Figure 5 with the associated analytical 
data and PID results used for the delineation.  The extent line is conservatively drawn to the 
location of clean borings considering both PID results and analytical results.  There is uncertainty 
associated with the western extent of petroleum impacted soil beyond LASB-15B.  An additional 
step out boring could not be advanced due to its proximity and potential impact to the railroad 
tracks, and this area southwest of the Site remains unassessed.  An elevated PID field screening 
result (500 ppmv) was obtained approximately 2 feet above bedrock refusal in this boring; 
however, analytical results were below the screening criteria in a soil sample collected from this 
location.  Due to this assessment limitation and this inconsistency, this location (LASB-15B) is 
conservatively included in the extent of contamination. 
 
Vertically within the delineated horizontal extent (i.e., the extent shown on Figure 5), there is 
approximately 4 feet of soil with no evidence of the presence of petroleum or COPCs (based on 
lack of visual evidence of contamination and field screening results) at the surface overlying the 
impacted soil.  This is consistent with the anticipated source of the petroleum being the subsurface 
UST, which would likely have release at least 3 to 4 feet below the surface.  Based on field 
screening and analytical results, impacted soil generally is considered to extend to bedrock.  
Impacted soil appears to be limited to a thinner interval in LASB-17A and LASB-17B that does 
not extend to bedrock. 
 
Most cPAHs in soil appear to be unassociated with the volatile petroleum impacted soil or are 
associated with the trailing end of the plume where degradation or migration of volatile range 
petroleum has left only persistent cPAHs.  Some locations of cPAHs can be associated with the 
petroleum impacted soil as they correlate with elevated hydrocarbon range concentrations (LASB-
8).  Other elevated cPAHs trend to the northeastern portion of the former Site building location 
and beyond the identified petroleum impacted soil extent (LASB-17B, LASB-7, LASB-9, LASB-
19A and LASB-5).  Due to the relatively low volatile range hydrocarbon fraction concentrations 
in these locations and a prior 1996 PID reading in LASB-3 of 295 ppm, the volatile concentrations 
appear to have formerly been in this area and have attenuated (e.g., migrated downgradient to the 
southwest or biodegraded). 
 
Soil petroleum vapor may have the potential to migrate to indoor air of buildings; however, as 
there are no current buildings on the Site and due to zoning and the acreage, no building can be 
permitted at the Site, this is not currently a complete exposure pathway nor is there expected to be 
one in the future.  
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3.4.2 Groundwater 
Vinyl chloride was detected above the 1992 Maine MEG in monitoring well LAMW-3 in May 
1997 at a concentration of 0.8 µg/L, but was not detected above the laboratory reporting limits in 
any other well or during the recent 2015 groundwater sampling round.  This historical 
concentration is below the current MCL of 2 µg/L but does exceed the current tap water RSL 
(based on a conservative incremental cancer risk of 1 x 10-6) of 0.019 µg/L.  As vinyl chloride was 
not detected3 in a more recent groundwater sampling round in 2015, this detection is not considered 
representative of current Site conditions.   
 
The soil gas survey completed in 1996 did not detect concentrations of vinyl chloride at the Site.  
Therefore, vinyl chloride concentrations are likely to have diluted or degraded during the 18 years 
between sampling rounds, and since concentrations were not high enough to impact soil gas in 
1996, current exposure to vinyl chloride in groundwater or through soil gas is not considered likely. 
  
Sampling of newly installed wells in May 2015 to assess concentration of petroleum indicated 
only trace levels of VOCs, and results for EPH and VPH petroleum fractions and target compounds 
were below the laboratory reporting limits with the exception of toluene (20 µg/L) detected in 
LAMW-4A which is also below the screening level (tap water RSL of 110 µg/L).  Therefore, there 
are no COPCs for groundwater. 
 
3.4.3 Surface Water and Sediment 
Monitoring of surface water and sediment was conducted between 1999 and 2004 for petroleum 
using DRO and GRO grouped analyses; therefore, individual concentrations of compounds are not 
known.  VOCs were also analyzed in 1999 and 2000, but the compounds detected (2-butanone, 
acetone, methylene chloride, and styrene) in sediment were attributed to laboratory artifacts  and 
the concentrations were below the MEDEP RAGs at that time.  No petroleum related BTEX 
compounds were detected either upstream or downstream.  The monitoring results for GRO/DRO 
concluded there was limited correlation between the results between upstream and downstream 
due to similar concentration in the two location.  Since the concentrations of GRO and DRO were 
not correlated to the Site, further evaluation for CERCLA contaminants was not warranted.  
Therefore, surface water and sediment are not considered impacted media. 
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4. CONTAMINANT FATE AND TRANSPORT AND CONCEPTUAL 
SITE MODEL 

4.1 MIGRATION PATHWAYS AND CONTAMINANT MIGRATION 
Based on the data available for the Site, petroleum compounds and most related COPCs appear to 
have been associated with releases from the UST and migrated slowly through the fine-grained 
overburden from the former tank westward.  PAHs including cPAHs may also be contributed by 
atmospheric deposition from combustion of fossil fuels, including diesel, and transported as 
volatiles (light molecular weight fractions) and particulate matter (heavy weight fractions) in the 
atmosphere.  As discussed in Section 2.2.2 and shown on Figures 3 and 4, based on the fill 
thicknesses at the Site, a relatively flat contact is present beneath the former Site building between 
the surficial fill material and the native till.  This contact may have facilitated lateral movement 
over the short distances that have occurred (approximately 60 feet). 
 
Given the depth of perched groundwater below the fill and native soil intervals and near the 
bedrock interface, the initial migration of a release from the 100-gallon UST was likely influenced 
by overburden geology.  COPCs and associated petroleum constituents likely migrated in 
overburden preferentially through granular fill at the surface spreading out over the relatively flat 
silty native soil interface and then downward into the soil column.  After building demolition, 
precipitation infiltrating down through the silty native soil carried dissolved constituents toward 
the water table, where they partitioned to soil organic matter along that migration pathway, and or 
were retained by capillary forces including diffusion into fine grained soils.  Historical DRO 
concentrations did not show an apparent decreasing trend between the source area (LAMW-3) and 
downgradient of the plume (LAMW-4, LASB-1, and LASB-3), indicating a mature plume had 
apparently been established by the time the Site was assessed in 1996.   
 
The perched groundwater near the bedrock interface would be influenced by precipitation and 
groundwater rise and fall relatively quickly.  Non-aqueous phase product that would have been 
percolating down through the finer grained silt, and or fractured till would have been continually 
smeared by this rising and falling perched water and eventually sorbed to the fine-grained material.   
 
As the Site has been mostly undisturbed since 1998, vapor from the sorbed petroleum including 
xylenes and naphthalene may have remained in the fine-grained soil pore space as evidenced by 
the relatively high PID readings and corresponding limited analytical concentrations in some 
locations (e.g., LASB-15B).  Much of this mass may not be mobile due to the fine-grained nature 
of the soil.   
 
As discussed previously, vinyl chloride was detected in one well just above the reporting limit and 
above the RSL (detected at 0.8 µg/L relative to 0.5 µg/L reporting limit; 0.019 µg/L RSL) during 
one sampling round, yet typical associated chlorinated solvent compounds (i.e., TCE, PCE, cis-
1,2-dichloroethene) were not detected in groundwater; therefore, this detection is considered an 
anomaly and migration cannot be assessed.  The fate of such limited concentrations of vinyl 
chloride would be subject to dilution, volatilization and aerobic degradation in the overlying 
vadose zone.  
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4.2 CONTAMINANT PERSISTENCE 

Vinyl chloride can be difficult to treat if widespread in groundwater; however, small quantities can 
volatilize quickly and degrade rapidly in vapor form.  Therefore, the low levels of vinyl chloride 
below the MCL detected in groundwater in 1997 did not persist at the Site based on no subsequent 
detected results above the reporting limits for groundwater sampling in 2015. 
 
The environmental fate of COPCs naphthalene and xylenes are related to petroleum which 
degrades relatively rapidly under aerobic conditions.  Despite the change in analytical methods, 
the detected petroleum compounds in groundwater from 1996 and 1997 appear to have degraded 
to below laboratory detection limits with exception of toluene prior to the 2015 sampling round.  
Since the plume appeared mature at the time of assessment, degradation was likely already actively 
occurring in 1996 and 1997.  Dissolved oxygen (DO) was lower in 1996 and 1997 and increased 
by 2015, most notably in LAMW-3/LAMW-3A where the greatest concentrations of petroleum 
were historically detected in groundwater.  Petroleum in groundwater was likely aerobically 
degraded to below detectable levels sometime after 1997 allowing oxygen levels to rebound by 
2015.  Historical DO concentrations obtained from prior groundwater sampling logs are 
summarized below for comparison: 

Well (1996)/ 
Replacement Well (2015) 

DO Concentration (mg/L) 

1996/1997 2015 

LAMW-1/LAMW-1A 4.5/3.4 7.51 
LAMW-3/LAMW-3A 2.0/4.2 10.81 

LAMW-4 1.4/1.2 NA 
LAMW-4A NA 11.02 

LAMW-5/LAMW-5A 2.4/5.6 4.05 
 
Remaining petroleum concentrations (naphthalene and xylene) in soil persist primarily around 
LAMW-4, LASB-8 and LASB-11.   
 
In comparison to other PAHs (such as naphthalene), cPAHs are high molecular weight compounds 
with low solubility, low vapor pressures and high organic carbon partitioning coefficients. 
Consequently benzo(a)pyrene and dibenzo(a,h)anthracene will partition preferentially to soil 
compared to water and air (soil gas) and are not readily biodegraded.  The half-life for 
benzo(a)pyrene  may be 200 times longer than for naphthalene according to ATSDR/CDC toxicity 
profiles (https://www.atsdr.cdc.gov/toxprofiledocs/index.html).  Environmentally persistent 
cPAHs are present in soil both within the defined extent of volatile petroleum contaminated soil 
and beyond the northeastern extent; however, they are at concentrations that do not present risk to 
human health given their depth and limited potential for exposure.  As these persistent cPAHs are 
inferred to have been from migration of the historical plume northeast of the current extent, similar 
PAHs are likely to persist in the current plume area if the petroleum is left to naturally degrade 
over time. 
 

https://www.atsdr.cdc.gov/toxprofiledocs/index.html
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4.3 CONCEPTUAL SITE MODEL SUMMARY 
The Conceptual Site Model (CSM) considers previously summarized information including 
current Site conditions and Site history related to historical sources and mode of release of 
contamination (Section 1.2), Site physical characteristics and land uses (Section 2) and the nature 
and extent of contamination (Section 3).  These aspects of the Site coupled with consideration of 
contaminant fate and transport as discussed in Sections 4.1 and 4.2 above constitute the CSM.   
 
In summary, a release of petroleum occurred from an UST that migrated vertically along 
preferential pathways in soil due to lack of significant overburden groundwater.  Petroleum COPCs 
(xylenes and naphthalene) and cPAHs (benzo(a)pyrene and dibenzo(a,h)anthracene) are present at 
depths below accessible soil.  The nature and extent of contamination as described in Section 3 is 
consistent with the geology, hydrogeology, Site topography and history of petroleum use, storage, 
and potential release mechanisms.  The extent of COPC impacted soil has been adequately 
delineated to evaluated risk to human health.   
 
Groundwater is not impacted by Site constituents at concentrations that would constitute a concern.  
With respect to sources of hazardous constituents as defined under CERCLA, there is limited 
evidence of use of chlorinated solvents as dry cleaning agents such as PCE, which had been in use 
since the 1930s.  Having only a singular detection of vinyl chloride, a PCE biodegradation by-
product, suggests limited use of dry-cleaning agents in the history of the Site.  Vinyl chloride is no 
longer present at detectable concentrations based on the most recent sampling round in 2015.  
Vinyl chloride is known to readily degraded under aerobic conditions including those found in the 
vadose zone soil (Patterson et.al, 2013).   
 
Based on the currently understood nature and extent, and since the reasonably anticipated future 
land use at the Site is limited to undeveloped or parking lot use, receptors to contaminants would 
be limited to those that encounter subsurface soil such as utility workers.  These receptors would 
be exposed to COPCs via inhalation of vapors or uptake of dust in open trenches, direct dermal 
contact with the contaminated soil, and through incidental ingestion.  The current utilities are 
located within the road ROW and presumably future utilities would also use this existing ROW. 
Soils impacted by COPCs and petroleum are outside of this ROW which reduces the likelihood of 
future exposures to utility workers.   A CSM flow chart depicting the complete CSM is provided 
as Figure 6. 
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5. RISK ASSESSMENT 

Human Health and Screening Level Ecological Risk Assessments (HHRA/SLERA) were 
conducted.   
 
The HHRA evaluated the potential risk of adverse cancer and non-cancer human health effects 
humans at the Site in accordance with Environmental Quality - Risk Assessment Handbook Volume 
I: Human Health Evaluations (USACE, 1999) and Risk Assessment Guidance for Superfund – 
Part A: Human Health Evaluations (EPA, 1989).   
 
The SLERA evaluates the potential risk to ecological receptors at the Site in accordance with the 
ecological guidance, Ecological Risk Assessment Guidance for Superfund (EPA, 1997) and 
Standard Scopes of Work for Environmental Risk Assessments (USACE, 2016). 
 
The following subsections present the results summary of the HHRA completed for the Site based 
on data presented in Appendix C, along with the complete HHRA. 
 
5.1 HHRA CONCLUSIONS 

An HHRA and SLERA were conducted for the Loring AFB Laundry Annex Site in Presque Isle, 
Maine, using site-specific data and USACE and EPA risk assessment guidance. 
 
The Site is currently undeveloped and unused.  There are currently no residences in the immediate 
vicinity, although the Site is near some urban residentially-zoned land to the east.  Since the Site 
is located in a Light Industrial Zone, commercial or industrial use is not currently prohibited. 
However, based on its location (near railroad tracks), small size, and zoning restrictions related to 
lot size, the Site will not likely be developed, and construction of a commercial/industrial building 
is not considered a reasonably foreseeable future use.  Its only other potential foreseeable future 
use could be as a parking lot.  Based on these future use limitations and on a review of other 
potential receptors, contaminated media, and exposure pathways, utility workers were the only 
potentially exposed population evaluated in the HHRA.  The agreement with the CoPI to restrict 
future use of the Site to its current use is included in Appendix E. 
 
The utility worker receptor group was assessed for exposure to COPCs through soil ingestion, soil 
dermal contact, outdoor inhalation of entrained soil particles, and outdoor inhalation of volatile 
COPCs from soil. The COPCs selected for the HHRA were xylenes, naphthalene, benzo(a)pyrene, 
and dibenzo(a,h)anthracene.   
 
Quantitative results of the HHRA are summarized below: 
 

EXHIBIT 5 
HUMAN HEALTH RISK ASSESSMENT SUMMARY  

 
Receptor Group Non-carcinogenic  

Hazard Index 
Excess Lifetime 

Cancer Risk 

Current/Future Site Uses   
Utility Workers 0.2 4 x 10-9 
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The calculated Hazard Index (HI) for utility workers is below the maximum acceptable HI of 1 
and calculated cancer risks are below the maximum acceptable CERCLA cancer risk of 1x10-4. 
Therefore, the Site does not pose an unacceptable risk to human health for utility workers.  
 
5.2 SLERA CONCLUSIONS 

According to the EPA’s Ecological Risk Assessment Guidance (1997), an ecological risk 
assessment (ERA) refers to a qualitative and/or quantitative appraisal of the actual or potential 
impacts of contaminants from a hazardous waste site on plants and animals other than humans and 
domesticated species. A risk does not exist unless: (1) the stressor has the ability to cause one or 
more adverse effects, and it co-occurs with or contacts an ecological component long enough and 
at a sufficient intensity to elicit the identified adverse effects. 
 
The SLERA addressed the first two steps of the eight-step scheme presented in the guidance, which 
include the following: 

• Step 1: Screening Level – Problem Formulation and Ecological Effects Evaluation 

• Step 2: Screening Level – Preliminary Exposure Estimates and Risk Calculations 
 
Because sampling results were below ecological screening values, not in a biologically relevant 
zone, or not indicative of a Site related source, the SLERA concluded that the Site does not pose 
an unacceptable risk to ecological receptors, and a full baseline ecological risk assessment is not 
required. 
 
5.3 PETROLEUM ASSESSMENT 

Petroleum results evaluated historically as GRO and DRO grouped analyses and more recently as 
EPH and VPH petroleum fractions were assessed separately, and the Petroleum Assessment Report 
is included as Appendix D. 
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6. SUMMARY AND CONCLUSIONS 

6.1 SUMMARY 

6.1.1 Nature and Extent of Contamination 
Based on the review of the cumulative soil analytical data and field screening results, naphthalene 
and xylene impacted soil appears to consolidate around the low point at bedrock. The horizontal 
extent is depicted on Figure 5.  Vertically within the delineated horizontal extent, there is 
approximately 4 feet of soil with no evidence of the presence of COPCs at the surface overlying 
the impacted soil in the 6 to 8 feet and 12 to 14 foot bgs range.   
 
Most cPAHs in soil appear to be unassociated with the current volatile impacted soil (i.e., 
naphthalene and xylenes) or are associated with the trailing end of the plume, where degradation 
or migration of volatile range petroleum has left only persistent PAHs.   
 
Groundwater, sediment and surface water at or near the Site have COPC concentrations below 
screening levels or are considered representative of local background conditions.  Therefore, these 
media are not considered impacted by DoD activity. 
 
6.1.2 Fate and Transport 
Based on the data available for the Site, past migration of COPCs was likely influenced by 
overburden geology with slow migration rates through the fine-grained overburden from the 
former tank westward.  Ultimately, the lower molecular weight compounds, xylenes and 
naphthalene, will attenuate by biological degradation and volatilization to soil gas and to a lesser 
extent pore water.  The higher molecular weight cPAHs will be persistent in soil with very low 
attenuation rates from biological degradation, volatilization or solubilization.  Based on monitoring 
data, COPCs in soil pose no risk to groundwater. 
 
6.1.3 CERCLA Risk Assessment 
An HHRA and SLERA were conducted for the Loring AFB Laundry Annex Site in Presque Isle, 
Maine, using site-specific data and USACE and EPA risk assessment guidance. 
 
The HHRA assessed potential health risks posed to one receptor group: utility workers.  The utility 
worker receptor group was assessed for exposure to COPCs through soil ingestion, soil dermal 
contact, outdoor inhalation of entrained soil particles, and outdoor inhalation of volatile COPCs 
from soil. The COPCs were xylenes, naphthalene, benzo(a)pyrene, and dibenzo(a,h)anthracene.   
 
The calculated HI for utility workers is below the maximum acceptable HI of 1 and calculated 
cancer risks are below the maximum acceptable CERCLA cancer risk of 1x10-4.  Therefore, the 
Site does not pose an unacceptable risk to human health for utility workers.  
 
Future residential or commercial/industrial use of the Site was not assessed because the location 
(next to railroad tracks), size, and zoning restrictions, the foreseeable future use is undeveloped 
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(or potentially used as a parking lot, which would by nature further reduce the exposure potential 
to users).  
 
The SLERA concluded that the Site does not pose an unacceptable risk to ecological receptors and 
that a full baseline ecological risk assessment is not required. 
 
6.1.4 Petroleum Assessment 
Petroleum results evaluated historically as GRO and DRO grouped analyses and more recently as 
EPH and VPH petroleum fractions were assessed as part of a separate Petroleum Assessment 
Report included as Appendix D.  Conclusions and recommendations made in the Petroleum 
Assessment Report are outside the scope and authority of CERCLA and are assessed in accordance 
with State guidelines. 
 
6.2 CONCLUSIONS 

6.2.1 Achievement of Objective 
The primary objectives of this RI include the following: 

1. Prepare a CSM and RA 
2. Assess the adequacy of site characterization for the purposes of determining if there is risk 

above CERCLA target action levels  
3. Document data are sufficient to achieve a NFA determination under CERCLA.   

  
Based on a review and preliminary risk screening of the historical results, data gaps were 
identified.  Further assessment in November 2016 and July 2017 identified a petroleum impacted 
soil plume that occupied the area beneath the former building.  Cumulative data were 
comprehensively summarized to prepare a CSM for the Site to gain a clear understanding of the 
source areas, COPCs, extent of petroleum contamination, migration pathways, and contaminant 
persistence.  Subsurface soil, soil gas, groundwater, culvert surface water and sediment samples 
were collected and analyzed for VOCs.  Surface soil was not sampled and is not included in this 
RI, since VOCs are unlikely to be present in the surface soil after long time periods (the Laundry 
Annex ceased operations in 1974), and therefore, there are unlikely to be surface soil exposures.  
Samples collected in all available media have found neither evidence of a DOD release of VOCs 
requiring remediation nor a continuing source of contamination. Data were also reviewed for 
completeness with regard to spatial and temporal assessment and monitoring of the Site in 
accordance with applicable Federal and State regulations/standards/guidelines as summarized in 
Section 1.1.2.  The Site has been assessed to adequately identify source areas and their extent and 
evaluate risk in order to best assess the need for a subsequent Feasibility Study (FS).   
 
A HHRA/SLERA was performed to assess the risk of exposure to current and future reasonable 
land uses.  The Site is currently undeveloped and unused, and based on review of local ordnance 
and Site conditions, reasonable future land use was considered limited to undeveloped or parking 
lot use, which results in exposure to only utility workers.  The HHRA results demonstrated there 
were no risks above target action levels for current and reasonably anticipated future use human 



Remedial Investigation Report Version: Final 
Former Loring Air Force Base Laundry Annex 
Central Drive, Presque Isle, Maine January 2023 

  
 6-3 
 

exposures.  The SLERA indicated the Site does not pose an unacceptable risk to ecological 
receptors and a full baseline ecological risk assessment is not required.   
 
The remaining petroleum contamination is evaluated in the Petroleum Assessment Report 
(included as Appendix D).  There is a potentially unacceptable risk of human exposure to 
petroleum hydrocarbons, as identified in Appendix D, because there is an exceedance of the 
construction worker RAGs (Maine DEP, 2018a) in subsurface soil.  However, this future exposure 
potential is restricted under CoPI zoning restrictions that limit the Site use to green space, parking 
and snow storage.  Therefore, the Army proposes that NFA under CERCLA is appropriate for this 
Formerly Used Defense Site. 
 
6.2.2 Recommendations 
The HHRA and SLERA conclude there is no actionable risk to human health or the environment 
for the Site under CERCLA.  Therefore, No Further Action (NFA) is recommended, so a NFA 
Proposed Plan and Decision Document should be completed to close out the Site in the HTRW 
FUDS Program.   
 
The Petroleum Assessment Report also concludes NFA is recommended for the residual petroleum 
contamination since future exposure potential is restricted under current CoPI zoning restrictions. 
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FIGURE 6
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Sample ID:

Sample Depth: 

Sample Date

Field QC:

Parameter*
EPA Residnetial 

RSL1
EPA Industrial 

RSL1

Commercial 
Maine DEP 

RAG2

Construction 
Worker Maine 

DEP RAG2

Maine DEP 
Commercial 

PG3

Maine DEP 
Construction 

PG3

Former 
Guideline 4
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Volatile Organic Compounds (VOCs) by EPA Method 8260B (mg/kg)
Acetone 6100 67000 100,000 98,000 NE NE NA 0.068 0.052 0.006 U 0.031 U 0.006 U 0.079 0.015 0.006 U 0.006 U 0.034 0.006 U 0.006 U
2-Butanone 2700 19000 28,000 11,000 NE NE NA 0.006 U 0.006 U 0.006 U 0.031 U 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
1,2-Dichloropropane 1.6 6.6 99 110 NE NE NA 0.006 U 0.006 U 0.006 U 0.031 U 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Trichloroethene 0.41 1.9 28 3.9 NE NE NA 0.006 U 0.006 U 0.006 U 0.031 U 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Toluene 490 4700 810 820 NE NE NA 0.006 U 0.006 U 0.006 U 0.031 U 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Tetrachlorethene 8.1 39 160 85 NE NE NA 0.006 U 0.006 U 0.006 U 0.018 J 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Ethylbenzene 5.8 25 380 470 NE NE NA 0.006 U 0.006 U 0.006 U 0.13 0.006 U 0.018 0.006 U 0.006 U 0.006 U 0.002 J 0.006 U 0.006 U
Total xylenes 58 250 260 260 NE NE NA 0.006 U 0.006 U 0.006 U 0.63 0.006 U 0.12 0.006 U 0.006 U 0.006 U 0.01 0.006 U 0.006 U

Diesel Range Organics (DRO) (mg/kg)
DRO NE NE NE NE NE NE 10 69 NS 5.5 U 9.4 5.5 U 53 7 J 5.9 U 26 J 7.8 5.7 J 10 J

Polychlorinated biphenyls (PCBs) by EPA Method 8082A (mg/kg)
PCBs 0.12 0.95 13 74 NE NE NA ND NS ND ND ND ND ND ND ND ND ND ND

Pesticides
4,4-DDE 2 9.3 130 100 NE NE NA 0.0093 U NS 0.0088 U 0.0098 U 0.0088 U 0.013 U 0.009 U 0.0095 U 0.0098 U 0.0091 J 0.0093 U 0.045 U
4,4-DDD 0.19 2.5 34 7.7 NE NE NA 0.0093 U NS 0.0088 U 0.0098 0.0088 U 0.013 U 0.009 U 0.0095 U 0.0098 U 0.0091 J 0.0093 U 0.045 U
4,4-DDT 1.9 8.5 120 160 NE NE NA 0.0093 U NS 0.0088 U 0.0098 U 0.0088 U 0.013 U 0.009 U 0.0095 U 0.0098 U 0.0091 J 0.0093 U 0.0011 J J
Endrin aldehyde NE NE 340 510 NE NE NA 0.0093 U NS 0.0088 U 0.0098 U 0.0088 U 0.013 J 0.009 U 0.0095 U 0.0098 U 0.0091 U 0.0093 U 0.045 U

naphthalene 3.8 17 250 130 3,700 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
2-methylnaphthalene 24 300 4,100 960 730 120 NA NS NS NS NS NS NS NS NS NS NS NS NS
phenanthrene NE NE 23,000 72,000 5,400 1,800 NA NS NS NS NS NS NS NS NS NS NS NS NS
acenaphthylene NE NE 45,000 48,000 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
acenaphthene 360 4500 62,000 48,000 10,000 2,000 1,500 NS NS NS NS NS NS NS NS NS NS NS NS
fluorene 240 3000 41,000 96,000 7,300 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
anthracene 1,800 23,000 100,000 100,000 10,000 760 NA NS NS NS NS NS NS NS NS NS NS NS NS
fluoranthene 240 3000 41,000 96,000 7,300 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
pyrene 180 2300 31,000 72,000 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(a)anthracene 1.1 21 280 1700 3.5 43 NA NS NS NS NS NS NS NS NS NS NS NS NS
chrysene 110 2100 29000 100000 350 4,300 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(b)fluoranthene 1.1 21 290 1700 3.5 43 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(k)fluoranthene 110 210 2900 17000 35 430 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(a)pyrene 0.11 2.1 29 9.9 0.35 4.300 NA NS NS NS NS NS NS NS NS NS NS NS NS
indeno(1,2,3-cd)pyrene 1.1 21 290 1700 3.5 43 NA NS NS NS NS NS NS NS NS NS NS NS NS
dibenzo(a,h)anthracene 0.11 2.1 29 170 0.35 4.3 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(g,h,i)perylene NE NE 23,000 72,000 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
C9-C18-aliphatics NE NE 14,000 4,800 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
C19-C36 aliphatics NE NE 100,000 100,000 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
Adjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
Unadjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS

Volatile Petroleum Hydrocarbons (VPH) by MassDEP Method VPH-04-1.1 (mg/kg)
benzene 1.2 5.1 75 240 86 30 NA NS NS NS NS NS NS NS NS NS NS NS NS
toluene 490 4700 810 820 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
ethylbenzene 5.8 25 380 470 430 3,900 NA NS NS NS NS NS NS NS NS NS NS NS NS
total xylenes 58 250 260 260 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
naphthalene 3.8 17 250 130 3,700 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
Adjusted C5-C8 aliphatics NE NE 11,000 430 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
Adjusted C9-C12 aliphatics NE NE 14,000 2,300 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
C9-C10 aromatics NE NE 3500 2600 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS

Boring Location:

LASB2-1LASB1-2LASB1-1

9/27/1996

LASB4-1

6-8

FD

DUPS-39/27/1996

FSFS

9/27/1996

16-17

LASB3-2LASB3-1

6-8

9/27/1996

FSRE

LASB-1 LASB-2 LASB-3

4-6

LAMW1-1LASB4-2

FS

8-10

FS

9/27/1996

18-20

FS

9/27/1996

FS

9/27/1996

15-1713-15

LASB2-2

9/27/19969/27/1996

10-12

LASB-4 LAMW-1

LAMW1-2

10

9/27/1996

FSFS FS

Extractable Petroleum Hydrocarbons (EPH) by MassDEP Method EPH-04-1.1 (mg/kg)
(Polycyclic Aromatic Hydrocarbon Targets by 8270D SIM for 2017 soil samples)

Comparison Criteria6
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Sample ID:

Sample Depth: 

Sample Date

Field QC:

Parameter*
EPA Residnetial 

RSL1
EPA Industrial 

RSL1

Commercial 
Maine DEP 

RAG2

Construction 
Worker Maine 

DEP RAG2

Maine DEP 
Commercial 

PG3

Maine DEP 
Construction 

PG3

Former 
Guideline 4

Volatile Organic Compounds (VOCs) by EPA Method 8260B (mg/kg)
Acetone 6100 67000 100,000 98,000 NE NE NA
2-Butanone 2700 19000 28,000 11,000 NE NE NA
1,2-Dichloropropane 1.6 6.6 99 110 NE NE NA
Trichloroethene 0.41 1.9 28 3.9 NE NE NA
Toluene 490 4700 810 820 NE NE NA
Tetrachlorethene 8.1 39 160 85 NE NE NA
Ethylbenzene 5.8 25 380 470 NE NE NA
Total xylenes 58 250 260 260 NE NE NA

Diesel Range Organics (DRO) (mg/kg)
DRO NE NE NE NE NE NE 10

Polychlorinated biphenyls (PCBs) by EPA Method 8082A (mg/kg)
PCBs 0.12 0.95 13 74 NE NE NA

Pesticides
4,4-DDE 2 9.3 130 100 NE NE NA
4,4-DDD 0.19 2.5 34 7.7 NE NE NA
4,4-DDT 1.9 8.5 120 160 NE NE NA
Endrin aldehyde NE NE 340 510 NE NE NA

naphthalene 3.8 17 250 130 3,700 10,000 NA
2-methylnaphthalene 24 300 4,100 960 730 120 NA
phenanthrene NE NE 23,000 72,000 5,400 1,800 NA
acenaphthylene NE NE 45,000 48,000 10,000 10,000 NA
acenaphthene 360 4500 62,000 48,000 10,000 2,000 1,500
fluorene 240 3000 41,000 96,000 7,300 10,000 NA
anthracene 1,800 23,000 100,000 100,000 10,000 760 NA
fluoranthene 240 3000 41,000 96,000 7,300 10,000 NA
pyrene 180 2300 31,000 72,000 5,500 10,000 NA
benzo(a)anthracene 1.1 21 280 1700 3.5 43 NA
chrysene 110 2100 29000 100000 350 4,300 NA
benzo(b)fluoranthene 1.1 21 290 1700 3.5 43 NA
benzo(k)fluoranthene 110 210 2900 17000 35 430 NA
benzo(a)pyrene 0.11 2.1 29 9.9 0.35 4.300 NA
indeno(1,2,3-cd)pyrene 1.1 21 290 1700 3.5 43 NA
dibenzo(a,h)anthracene 0.11 2.1 29 170 0.35 4.3 NA
benzo(g,h,i)perylene NE NE 23,000 72,000 5,500 10,000 NA
C9-C18-aliphatics NE NE 14,000 4,800 10,000 10,000 NA
C19-C36 aliphatics NE NE 100,000 100,000 10,000 10,000 NA
Adjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA
Unadjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA

Volatile Petroleum Hydrocarbons (VPH) by MassDEP Method VPH-04-1.1 (mg/kg)
benzene 1.2 5.1 75 240 86 30 NA
toluene 490 4700 810 820 10,000 10,000 NA
ethylbenzene 5.8 25 380 470 430 3,900 NA
total xylenes 58 250 260 260 10,000 10,000 NA
naphthalene 3.8 17 250 130 3,700 10,000 NA
Adjusted C5-C8 aliphatics NE NE 11,000 430 10,000 10,000 NA
Adjusted C9-C12 aliphatics NE NE 14,000 2,300 10,000 10,000 NA
C9-C10 aromatics NE NE 3500 2600 5,500 10,000 NA

Boring Location:

Extractable Petroleum Hydrocarbons (EPH) by MassDEP Method EPH-04-1.1 (mg/kg)
(Polycyclic Aromatic Hydrocarbon Targets by 8270D SIM for 2017 soil samples)

Comparison Criteria6
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0.072 0.006 U 0.31 0.018 15 0.006 U 2.7 0.054 NS NS NS NS NS
0.006 U 0.006 U 0.055 0.006 U 6.4 U 0.006 U 0.58 0.006 U NS NS NS NS NS
0.006 U 0.004 J 0.006 U 0.006 U 6.4 U 0.006 U 0.014 U 0.006 U NS NS NS NS NS
0.006 U 0.002 J 0.006 U 0.006 U 6.4 U 0.006 U 0.014 U 0.006 U NS NS NS NS NS
0.006 U 0.006 U 0.002 J 0.006 U 6.4 U 0.006 U 0.008 J 0.006 U NS NS NS NS NS
0.006 U 0.006 U 0.006 U 0.006 U 6.4 U 0.006 U 0.014 U 0.006 U NS NS NS NS NS
0.006 U 0.006 U 0.006 J 0.006 U 2.6 J 0.006 U 0.014 U 0.006 U NS NS NS NS NS
0.006 U 0.006 U 0.073 0.006 U 31 0.006 U 0.014 U 0.006 U NS NS NS NS NS

9.5 J 6.4 J 6.5 U 58 22 5.5 U 7 J 3.5 J NS NS NS NS NS

ND ND ND ND ND ND ND ND NS NS NS NS NS

0.0099 U 0.0089 U 0.01 U 0.0018 J J 0.01 U 0.0088 U 0.12 U 0.0095 U NS NS NS NS NS
0.0099 U 0.0089 U 0.01 U 0.0087 U 0.0017 J 0.0088 U 0.12 U 0.0095 U NS NS NS NS NS
0.0099 U 0.00074 J 0.01 U 0.012 0.01 U 0.0088 U 0.12 U 0.0095 U NS NS NS NS NS
0.0099 U 0.0089 U 0.01 U 0.0087 U 0.01 U 0.0088 U 0.12 U 0.0095 U NS NS NS NS NS

NS NS NS NS NS NS NS NS 0.11 UJ 0.12 UJ 0.11 UJ 0.13 UJ 0.11 UJ
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.071 J 0.15 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.092 J 0.17 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.052 J 0.10 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.10 J 0.16 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.091 J 0.11 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.14 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.081 J 0.12 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.057 U 0.098 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.082 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.072 J 0.13 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 6.7 U 18 J 6.6 U 57 3.5 J
NS NS NS NS NS NS NS NS 11 U 12 U 11 U 13 U 11 U
NS NS NS NS NS NS NS NS 7.4 J 14 J 6.6 U 7.9 J 6.6 U
NS NS NS NS NS NS NS NS NA NA NA NA NA

NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 2.0 U 2.0 U 1.6 U 2.7 U 1.7 U
NS NS NS NS NS NS NS NS 2.7 U 2.6 U 2.2 U 17 2.3 U
NS NS NS NS NS NS NS NS 0.33 U 0.33 U 0.27 U 4.0 J 0.29 U

FS

9/27/1996

10-12

LAMW-5

FS

9/27/1996

21.5-23.5

LAMW4-2

9/28/1996

18-20

LAMW-5-2LAMW5-1

8-11.712

9/27/1996

FS FS

11/2/2016

LASB-5-1

FS

9/27/1996

12-14

11/2/2016

FSFS

11/2/2016

9-11

LASB-5-2

9/27/1996

FS

LASB-5

FS

11/2/2016

14-16

LASB-6-2

LASB-6

FD

11/2/2016

6-8

LASB-5-1-D LASB-6-1

LAMW-2 LAMW-3 LAMW-4

FS

LAMW2-2

FS

9/27/1996

6-8

LAMW2-1

FS

9/27/1996

4-6

LAMW3-1

11.5-13.5

LAMW4-1LAMW3-2
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Sample ID:

Sample Depth: 

Sample Date

Field QC:

Parameter*
EPA Residnetial 

RSL1
EPA Industrial 

RSL1

Commercial 
Maine DEP 

RAG2

Construction 
Worker Maine 

DEP RAG2

Maine DEP 
Commercial 

PG3

Maine DEP 
Construction 

PG3

Former 
Guideline 4

Volatile Organic Compounds (VOCs) by EPA Method 8260B (mg/kg)
Acetone 6100 67000 100,000 98,000 NE NE NA
2-Butanone 2700 19000 28,000 11,000 NE NE NA
1,2-Dichloropropane 1.6 6.6 99 110 NE NE NA
Trichloroethene 0.41 1.9 28 3.9 NE NE NA
Toluene 490 4700 810 820 NE NE NA
Tetrachlorethene 8.1 39 160 85 NE NE NA
Ethylbenzene 5.8 25 380 470 NE NE NA
Total xylenes 58 250 260 260 NE NE NA

Diesel Range Organics (DRO) (mg/kg)
DRO NE NE NE NE NE NE 10

Polychlorinated biphenyls (PCBs) by EPA Method 8082A (mg/kg)
PCBs 0.12 0.95 13 74 NE NE NA

Pesticides
4,4-DDE 2 9.3 130 100 NE NE NA
4,4-DDD 0.19 2.5 34 7.7 NE NE NA
4,4-DDT 1.9 8.5 120 160 NE NE NA
Endrin aldehyde NE NE 340 510 NE NE NA

naphthalene 3.8 17 250 130 3,700 10,000 NA
2-methylnaphthalene 24 300 4,100 960 730 120 NA
phenanthrene NE NE 23,000 72,000 5,400 1,800 NA
acenaphthylene NE NE 45,000 48,000 10,000 10,000 NA
acenaphthene 360 4500 62,000 48,000 10,000 2,000 1,500
fluorene 240 3000 41,000 96,000 7,300 10,000 NA
anthracene 1,800 23,000 100,000 100,000 10,000 760 NA
fluoranthene 240 3000 41,000 96,000 7,300 10,000 NA
pyrene 180 2300 31,000 72,000 5,500 10,000 NA
benzo(a)anthracene 1.1 21 280 1700 3.5 43 NA
chrysene 110 2100 29000 100000 350 4,300 NA
benzo(b)fluoranthene 1.1 21 290 1700 3.5 43 NA
benzo(k)fluoranthene 110 210 2900 17000 35 430 NA
benzo(a)pyrene 0.11 2.1 29 9.9 0.35 4.300 NA
indeno(1,2,3-cd)pyrene 1.1 21 290 1700 3.5 43 NA
dibenzo(a,h)anthracene 0.11 2.1 29 170 0.35 4.3 NA
benzo(g,h,i)perylene NE NE 23,000 72,000 5,500 10,000 NA
C9-C18-aliphatics NE NE 14,000 4,800 10,000 10,000 NA
C19-C36 aliphatics NE NE 100,000 100,000 10,000 10,000 NA
Adjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA
Unadjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA

Volatile Petroleum Hydrocarbons (VPH) by MassDEP Method VPH-04-1.1 (mg/kg)
benzene 1.2 5.1 75 240 86 30 NA
toluene 490 4700 810 820 10,000 10,000 NA
ethylbenzene 5.8 25 380 470 430 3,900 NA
total xylenes 58 250 260 260 10,000 10,000 NA
naphthalene 3.8 17 250 130 3,700 10,000 NA
Adjusted C5-C8 aliphatics NE NE 11,000 430 10,000 10,000 NA
Adjusted C9-C12 aliphatics NE NE 14,000 2,300 10,000 10,000 NA
C9-C10 aromatics NE NE 3500 2600 5,500 10,000 NA

Boring Location:

Extractable Petroleum Hydrocarbons (EPH) by MassDEP Method EPH-04-1.1 (mg/kg)
(Polycyclic Aromatic Hydrocarbon Targets by 8270D SIM for 2017 soil samples)

Comparison Criteria6
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NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS

NS NS NS NS NS NS NS NS NS NS NS

NS NS NS NS NS NS NS NS NS NS NS

NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS

0.20 J 0.29 UJ 15 J 0.10 UJ 0.20 UJ 0.11 UJ 7.2 J 0.0019 U 0.0021 U 0.0022 U 0.0018 U
0.3 J 0.29 UJ 1.8 0.10 UJ 0.20 U 0.11 U 0.6 0.0019 U 0.0021 U 0.0022 U 0.0018 U
1.0 J 0.29 UJ 0.4 0.10 U 0.31 J 0.11 U 0.14 U 0.00089 J 0.0021 U 0.0022 U 0.0018 U
0.3 J 0.29 UJ 0.16 U 0.10 U 0.20 U 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 U 0.0018 U
0.20 UJ 0.29 UJ 0.16 U 0.10 U 0.20 U 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 U 0.0018 U

0.072 J 0.29 UJ 0.14 J 0.10 U 0.20 U 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 U 0.0018 U
0.16 J 0.29 UJ 0.16 U 0.10 U 0.20 U 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 U 0.0018 U
1.6 J 0.29 UJ 0.4 0.10 U 0.5 0.11 U 0.14 U 0.0023 J 0.0012 J 0.0012 J 0.0011 J
1.9 J 0.20 J 0.5 0.10 U 0.6 0.11 U 0.14 U 0.0021 J 0.0011 J 0.0012 J 0.0012 J
1.1 J 0.29 UJ 0.12 J 0.10 U 0.29 J 0.11 U 0.14 U 0.0019 J 0.0021 U 0.0022 U 0.001 J
1.4 J 0.15 J 0.21 J 0.10 U 0.5 0.11 U 0.14 U 0.0015 J 0.0021 U 0.0022 UJ 0.0009 J
0.7 J 0.11 J 0.12 J 0.10 U 0.33 J 0.11 U 0.14 U 0.0021 J 0.0021 U 0.0022 U 0.0012 J
0.7 J 0.29 UJ 0.14 J 0.10 U 0.4 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 UJ 0.0018 U
0.8 J 0.10 J 0.12 J 0.035 J 0.4 J 0.11 U 0.14 U 0.0016 J 0.0021 U 0.0022 U 0.00087 J
0.4 J 0.29 UJ 0.079 J 0.10 U 0.24 J 0.11 U 0.14 U 0.001 J 0.0021 U 0.0022 U 0.0018 U
0.20 J 0.29 UJ 0.095 J 0.10 U 0.18 J 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 UJ 0.0018 U
0.5 J 0.29 UJ 0.11 J 0.10 U 0.33 J 0.11 U 0.14 U 0.0011 J 0.0021 U 0.0022 U 0.0018 U
7.9 J 17 UJ 2700 4.8 J 12 U 6.4 U 1000 7.1 UJ 6.9 UJ 7.2 UJ 6.3 UJ
12 J 40 J 82 U 10 U 36 J 11 U 69 U 12 U 12 U 12 UJ 11 U

120 J 110 J 120 6.2 U 130 6.4 U 39 NA NA NA NA
NA NA NA NA NA NA NA 7.1 U 6.9 U 7.2 U 6.3 U

0.034 J 0.23 U 1.9 U 0.038 U 0.03 J 0.036 U 1.2 U 0.046 U 0.048 U 0.078 U 0.037 U
0.1 0.063 J 1.9 U 0.038 U 0.049 J 0.036 U 1.2 U 0.046 U 0.048 U 0.078 U 0.037 U

0.019 J 0.23 U 4.4 0.038 U 0.13 U 0.036 U 1.2 U 0.046 U 0.048 U 0.078 U 0.037 U
0.146 J 0.23 U 81.7 0.046 J 0.13 U 0.036 U 22.5 0.046 U 0.048 U 0.078 U 0.037 U
0.054 J 0.23 U 29 0.020 J 0.028 J 0.036 U 22 0.046 U 0.048 U 0.078 U 0.037 U
2.1 U 11 U 48 J 1.8 UJ 6.4 U 1.8 U 32 J 1.1 J 2.3 U 3.8 J 1.8 U
2.8 U 15 U 3200 3.6 J 4.0 J 2.3 U 2300 2.9 U 3.1 U 5.0 U 2.4 U
0.35 U 1.8 U 1900 0.87 J 1.1 U 0.29 U 1000 0.87 J 0.38 U 0.74 J 0.30 U

18-20

LASB-8-2

12-14

LASB-8-1

LASB-9LASB-7

LASB-7-2

8-10

11/2/2016

FS

6-8

LASB-7-1

FS

11/2/2016

LASB-8 LASB-10 

LASB-10-1

12-14

11/2/2016

FSFS

11/2/2016

12-14

LASB-9-1

11/2/2016

FSFS

11/2/2016

LASB-11-1 LASB-12-1 LASB-12-2 LASB-13A-1 LASB-13A-2

LASB-12 LASB-13ALASB-11 

FS FS FS FSFS

11/2/2016

6-8 6-8 8.5-10.5 6-8 8-10

7/20/2017 7/20/2017 7/20/2017 7/20/2017
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Sample ID:

Sample Depth: 

Sample Date

Field QC:

Parameter*
EPA Residnetial 

RSL1
EPA Industrial 

RSL1

Commercial 
Maine DEP 

RAG2

Construction 
Worker Maine 

DEP RAG2

Maine DEP 
Commercial 

PG3

Maine DEP 
Construction 

PG3

Former 
Guideline 4

Volatile Organic Compounds (VOCs) by EPA Method 8260B (mg/kg)
Acetone 6100 67000 100,000 98,000 NE NE NA
2-Butanone 2700 19000 28,000 11,000 NE NE NA
1,2-Dichloropropane 1.6 6.6 99 110 NE NE NA
Trichloroethene 0.41 1.9 28 3.9 NE NE NA
Toluene 490 4700 810 820 NE NE NA
Tetrachlorethene 8.1 39 160 85 NE NE NA
Ethylbenzene 5.8 25 380 470 NE NE NA
Total xylenes 58 250 260 260 NE NE NA

Diesel Range Organics (DRO) (mg/kg)
DRO NE NE NE NE NE NE 10

Polychlorinated biphenyls (PCBs) by EPA Method 8082A (mg/kg)
PCBs 0.12 0.95 13 74 NE NE NA

Pesticides
4,4-DDE 2 9.3 130 100 NE NE NA
4,4-DDD 0.19 2.5 34 7.7 NE NE NA
4,4-DDT 1.9 8.5 120 160 NE NE NA
Endrin aldehyde NE NE 340 510 NE NE NA

naphthalene 3.8 17 250 130 3,700 10,000 NA
2-methylnaphthalene 24 300 4,100 960 730 120 NA
phenanthrene NE NE 23,000 72,000 5,400 1,800 NA
acenaphthylene NE NE 45,000 48,000 10,000 10,000 NA
acenaphthene 360 4500 62,000 48,000 10,000 2,000 1,500
fluorene 240 3000 41,000 96,000 7,300 10,000 NA
anthracene 1,800 23,000 100,000 100,000 10,000 760 NA
fluoranthene 240 3000 41,000 96,000 7,300 10,000 NA
pyrene 180 2300 31,000 72,000 5,500 10,000 NA
benzo(a)anthracene 1.1 21 280 1700 3.5 43 NA
chrysene 110 2100 29000 100000 350 4,300 NA
benzo(b)fluoranthene 1.1 21 290 1700 3.5 43 NA
benzo(k)fluoranthene 110 210 2900 17000 35 430 NA
benzo(a)pyrene 0.11 2.1 29 9.9 0.35 4.300 NA
indeno(1,2,3-cd)pyrene 1.1 21 290 1700 3.5 43 NA
dibenzo(a,h)anthracene 0.11 2.1 29 170 0.35 4.3 NA
benzo(g,h,i)perylene NE NE 23,000 72,000 5,500 10,000 NA
C9-C18-aliphatics NE NE 14,000 4,800 10,000 10,000 NA
C19-C36 aliphatics NE NE 100,000 100,000 10,000 10,000 NA
Adjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA
Unadjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA

Volatile Petroleum Hydrocarbons (VPH) by MassDEP Method VPH-04-1.1 (mg/kg)
benzene 1.2 5.1 75 240 86 30 NA
toluene 490 4700 810 820 10,000 10,000 NA
ethylbenzene 5.8 25 380 470 430 3,900 NA
total xylenes 58 250 260 260 10,000 10,000 NA
naphthalene 3.8 17 250 130 3,700 10,000 NA
Adjusted C5-C8 aliphatics NE NE 11,000 430 10,000 10,000 NA
Adjusted C9-C12 aliphatics NE NE 14,000 2,300 10,000 10,000 NA
C9-C10 aromatics NE NE 3500 2600 5,500 10,000 NA

Boring Location:

Extractable Petroleum Hydrocarbons (EPH) by MassDEP Method EPH-04-1.1 (mg/kg)
(Polycyclic Aromatic Hydrocarbon Targets by 8270D SIM for 2017 soil samples)

Comparison Criteria6
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NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS

NS NS NS NS NS NS NS

NS NS NS NS NS NS NS

NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS

0.0021 U 0.0022 U 0.0022 U 0.0084 0.0068 J 0.0018 U 0.0019 U
0.0021 U 0.0022 U 0.0022 U 0.0021 J 0.0020 J 0.0018 U 0.0019 U
0.00096 J 0.0022 U 0.0018 J 0.0111 0.0270 J 0.0014 J 0.009
0.0021 U 0.0022 U 0.0022 U 0.0011 J 0.0118 J 0.0018 U 0.0019 U
0.0021 U 0.0022 U 0.0022 U 0.00092 J 0.0031 UJ 0.0018 U 0.0019 U
0.0021 U 0.0022 U 0.0022 U 0.0013 J 0.0036 J 0.0018 U 0.0019 U
0.0021 U 0.0022 U 0.0022 U 0.0026 J 0.0074 J 0.0018 U 0.0111
0.0026 J 0.001 J 0.0023 J 0.0211 0.0730 J 0.002 J 0.0215
0.0026 J 0.00087 J 0.0024 J 0.0211 0.0679 J 0.0021 J 0.0231
0.0039 J 0.0022 U 0.0015 J 0.01 0.0424 J 0.0014 J 0.0266
0.0036 J 0.0022 U 0.0014 J 0.0082 0.0363 J 0.0012 J 0.0226
0.004 J 0.0022 U 0.0017 J 0.0102 0.0470 J 0.0017 J 0.0228

0.0031 J 0.0022 U 0.0022 U 0.0028 J 0.0170 J 0.0018 U 0.0209
0.0034 J 0.0022 U 0.0013 J 0.007 0.0359 J 0.0013 J 0.0239
0.0035 J 0.0022 U 0.001 J 0.0042 0.0217 J 0.0009 J 0.0252
0.0026 J 0.0022 U 0.0022 U 0.0011 J 0.0065 J 0.0018 U 0.0216
0.0032 J 0.0022 U 0.001 J 0.0044 0.0238 J 0.0011 J 0.022

7.7 UJ 6.9 UJ 7.1 UJ 6.8 J 8.5 UJ 4.2 J 6.4 UJ
13 U 12 U 12 U 11 U 14 U 11 U 11 UJ
NA NA NA NA NA NA NA
7.7 U 19 J 7.1 U 6.6 U 8.5 U 28 8.2 J

0.081 U 0.047 U 0.052 U 0.053 U 0.091 U 0.046 U 0.039 U
0.081 U 0.047 U 0.052 U 0.053 U 0.091 U 0.046 U 0.039 U
0.081 U 0.047 U 0.052 U 0.053 U 0.091 U 0.046 U 0.039 U
0.081 U 0.047 U 0.052 U 0.053 U 1.9 0.046 U 0.039 U
0.081 U 0.020 J 0.052 U 0.14 J 0.078 J 0.046 U 0.039 U
3.9 U 2.2 U 2.5 U 2.6 U 4.4 U 2.2 U 1.9 U
5.2 U 3.0 U 3.3 U 37 18 3.0 U 2.5 U

0.65 U 0.37 U 0.41 U 20 18 0.37 U 0.31 U

LASB-19A

LASB-14A-1 LASB-14A-2 LASB-15B-1 LASB-17B-1 LASB-18-1 LASB-19A-1

LASB-17B LASB-18LASB-14A LASB-15B

FS FS FSFS FD (LASB-141-1) FS FS

8-12 12-14

7/20/2017

8-10 12-146-8

7/20/2017 7/20/2017 7/20/2017 7/20/2017 7/20/2017

9-11
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine

NOTES:
mg/kg - milligrams per kilogram
*Only samples and analytes with detections are shown, all other sample results analyses were below the 

laboratory reporting limit.
1 - US EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, November 2017

 (THQ 0.1 or 1x10-6)
2 - Maine Department of Environmental Protection (DEP) Remedial Action Guidelines (RAGs), October 19, 

2018, Table 3: Maine RAGs for the Soil Exposure Pathway, by Exposure Scenario 
(THQ=1 or 1x10-5)

3 - Maine DEP Remediation Guidelines for Petroleum Contaminated Sites in Maine (PGs), May 23, 2014, Table 
5: Soil Remediation Guidelines for Petroleum Target Compounds and Hydrocarbon Fractions
 (THQ=1 or 1x10-5)

4 - Former guideline provided for reference since current criteria are not available.
5 - PAH target compounds were analyzed by 8270D SIM for samples collected July 2017.
6 - Darker highlights are considered the primary comparison criteria.
ND - Results were below the laboratory reporting limits, reporting limits vary by compound
NE - Not established
NS - Not sampled
bgs - below ground surface
J - Results are considered estimated 
UJ - Results are below the laboratory LOD, LOD is estimated 
U - Not detected at the laboratory LOD or considered ND due to blank contamination, LOD indicated
FS - field sample
FD - field duplicate
RE - reanalyzed result
NA - Not applicable, current criteria available or criteria vary by compound with all results below the 

reporting limit.
Bold Exceeds laboratory LOD or is an estimated concentration (J) below the LOD
Exceeds/equals residential RSL or construction worker hydrocarbon fraction RAG
Exceeds/equals outdated or secondary comparison criteria
LOD exceeds comparison criteria
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Table 2
Summary of Historical Groundwater Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine

Sample Location:

Sample ID:

Sample Date:

Parameter*
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Volatile Organic Compounds (VOCs) by EPA Method 8260 or 504.1 (µg/L)
Vinyl chloride NA 0.19 0.22 0.019 2 0.5 U 0.5 U 0.5 U 0.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Ethylbenzene NA 15 1400 1.5 700 0.5 U 0.5 U 4 5 2 2 2 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Total Xylenes NA 190 2100 19 10,000 0.5 U 0.5 U 12 8 21 11 16 0.5 U 0.5 U 0.5 U 0.074 J 0.75 U 0.75 U 0.75 U 0.75 U
1,2,4-Trimethylbenzene NA 56 1000 5.6 NE NS NS NS NS NS NS NS NS NS NS 0.051 J 0.25 U 0.25 U 0.25 U 0.25 U
2-Butanone NA 5600 9000 560 NE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 4.0 1.2 U 1.2 U 1.2 U 1.2 U
Benzene NA 4.6 350 0.46 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.22 0.25 U 0.25 U 0.25 U 0.25 U
Carbon disulfide NA 810 3100 81 NE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.31 J 0.25 U 0.25 U 0.25 U 0.25 U
Acetone NA 14000 100000 1400 NE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 16 1.2 U 2.2 J 2.2 J 1.9 J
Chloroform NA 2.2 170 0.22 80 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.076 J 0.10 J 6.4 0.2 J 0.19 J
Bromodichloromethane NA 1.3 130 0.13 80 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.61 0.25 U 0.25 U
Toluene NA 1100 24000 110 1,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.3 0.44 J 20 0.45 J 0.41 J

Volatile Petroleum Hydrocarbons (VPH) by MassDEP VPH 04-1.1  (µg/L)
Toluene NA 1100 24000 110 1000 NS NS NS NS NS NS NS NS NS NS 3.8 U 3.8 U 10 3.8 U 3.8 U

Extractable Petroleum Hydrocarbons (EPH) by MassDEP EPH 04-1.1  (µg/L)

All fractions and target compounds NA NA NA NA NA NS NS NS NS NS NS NS NS NS NS ND ND ND ND ND

Total Petroleum Hydrocarbons (TPH) as Diesel Range Organics (DRO) and Gasoline Range Organics (GRO) (µg/L)
DRO 50 NE NE NE NE 50 U 220 840 510 420 400 50 U 50 U 50 U 50 U NS NS NS NS NS
GRO 50 NE NE NE NE 50 U 50 U 1400 990 500 340 50 U 50 U 50 U 50 U NS NS NS NS NS

Polychlorinated biphenyls (PCBs) (µg/L)
PCBs NA 0.079 NA 0.0047 0.5 ND ND ND ND ND ND ND ND ND ND NS NS NS NS NS

Pesticides ( (µg/L)
All Compounds NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND NS NS NS NS NS

NOTES:
µg/L - micrograms per liter
*Only samples and analytes with detections are shown, all other sample results analyses were below the laboratory reporting limit.
1 - Former Maximum Exposure Guidelines (MEGs) included for reference for GRO and DRO comparison.
2 - Remedial Action Guidelines for Sites Contaminated with Hazardous Substances, October 19, 2018 (THQ = 1 x 10-5)
3 - US EPA Tapwater Regional Screening Levels, May 2020 (THQ = 1 x 10-6)
4 - US EPA Drinking Water Standards and Health Advirories Tables, July 11, 2017 (THQ = 1 x 10-6)
J - Results are considered estimated due to non-conformances in the data quality assurance/quality check (QA/QC)
U - results are below the laboratory reporting limit, reporting limit indicated.
ND - Results were below the laboratory reporting limits, reporting limits vary by compound or aroclor
NE - Not established
NA - Not applicable, current criteria available or criteria vary by compound with all results below the reporting limit.
Bold Exceeds laboratory reporting limit

DUP3-R2

LAW5-2

LAMW-5

5/15/2015

LAMW-01A051515

LAMW-1A

11/1/1996

LAW5-1

DUP3-R1 5/31/1997

LAMW-3LAMW-1

LAW1-2LAW1-1

11/4/1996 5/31/1997

LAW4-2

5/31/199711/1/1996

LAW3-1

5/31/1997

LAW3-2

Exceeds former guidelines that is no longer applicable.  Provided for historical refere

5/15/20155/15/2015

LAMW-04A-051515

LAMW-4A LAMW-5A

LAMW-05A-051515

LAMW05A-D-051515

LAMW-3A

LAMW-03A-051515

Exceeds applicable comparison criteria

5/15/2015

LAMW-4

11/1/1996

LAW4-1
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Table 3
Summary of Historical Sediment Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine

Sample Location:

Sample ID:

Sample Date:

Field QC:

Parameter*
EPA 

Residential 
RSL1
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DEP RAG2

Maine 
DEP PG3
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2-Butanone 27000 100,000 NE NA 69.5 63.7 UJ NS NS NS NS
Acetone 61000 100,000 NE NA 337 155 UJ NS NS NS NS
Methylene Chloride 35 110 NE NA 4 J 12.7 UJ NS NS NS NS
Styrene 600 70,000 NE NA 17 U 6.72 J NS NS NS NS

TPH GRO NE NE NE NE 1.6 UJ 2.7 UJ NS NS NS NS
TPH DRO NE NE NE 10 39 J 105 J 40 84 96 J 82

FSFSFSFSFS

LASED-1

LASED1-0504

5/10/200412/4/2002

LASED1-1202

4/20/2003

LASED1-0403

9/17/2003

LASED1-0903

Volatile Organic Compounds by EPA Method 8260B

Total Petroleum Hydrocarbons (TPH) by Maine DEP Methods 4.2.17 for GRO and 4.1.25 for DRO

10/25/1999

LASED1-3

5/16/2000

LASED1-4

FS
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Table 3
Summary of Historical Sediment Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine
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30.3 U 44 U 11.2 UJ 11.9 UJ NS NS NS NS NS NS NS NS
36.6 40.8 J 485 J 119 J J NS NS NS NS NS NS NS NS
1.4 J 0.92 J 22.3 UJ 23.8 UJ NS NS NS NS NS NS NS NS
7.6 U 11 U 11.2 UJ 11.9 UJ NS NS NS NS NS NS NS NS

2.7 J 0.9 J 3.6 UJ 3.4 UJ NS NS NS NS NS NS NS NS
163 J 76 J 220 J 146 J 71 84 72 70 83 84 82 54

FS FDFSFDFSFD

LASED-2

12/4/20025/16/2000 DUPS-18

LASED2-4LASED2-3

DUPS-1710/25/1999

LASED2-0903

LASED29/17/20034/20/2003 LASED2

LASED2-0403LASED2-1202

LASED2 LASED2

LASED2-0504

5/10/2004

      

              

FDFSFDFS FDFS
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Table 3
Summary of Historical Sediment Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine

NOTES:
mg/kg - milligrams per kilogram
*Only samples and analytes with detections are shown, all other sample results analyses were below the laboratory reporting limit.
1 - US EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, November 2017  (THQ 0.1 or 1x10-6)
2 - Maine Department of Environmental Protection (DEP) Remedial Action Guidelines (RAGs), October 19, 2018, Sediment Recreator (THQ=1 or 1x10-5)
3 - Maine DEP Remediation Guidelines for Petroleum Contaminated Sites in Maine (PGs), May 23, 2014, 

Table 5: Soil Remediation Guidelines for Petroleum Target Compounds and Hydrocarbon Fractions  (THQ=1 or 1x10-5)
4 - Former guideline provided for reference since current criteria are not available.
J - Results are considered estimated
UJ - Results are considered estimated due to laboratory non-conformance, results were below the laboraotry reporting limit.
U - Results are below the laboratory reporting limit , reporting limit indicated
NE - Not established
NS - Not sampled
DRO - Diesel range organics
GRO - Gasoline range organics
Bold Exceeds laboratory limit of detection

Exceeds former guidelines that is no longer applicable.  Provided for historical reference.
Exceeds applicable comparison criteria
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Table 4
Summary of Historical Surface Water Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Location:

Sample ID:

Sample Date:

Parameter*
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Acetone NA 14000 100000 1400 NE 20 J 20 U NS NS NS NS NS 20 J 20 U NS NS NS NS NS NS NS NS

TPH - GRO 50 NE NE NE NE 50 U 40 UJ NS NS NS NS NS 50 U 40 UJ NS NS NS NS NS NS NS NS
TPH - DRO 50 NE NE NE NE 60 U 50 UJ 50 U 50 U 50 U 50 U 50 U 110 U 150 J 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

NOTES:
µg/L -  Micrograms per liter
*Only samples and analytes with detections are shown, all other sample results analyses were below the laboratory reporting limit.
1 - Former Maximum Exposure Guidelines (MEGs) included for reference for GRO and DRO comparison.
2 - Remedial Action Guidelines for Sites Contaminated with Hazardous Substances, October 19, 2018 (THQ = 1 x 10-5)
3 - US EPA Tapwater Regional Screening Levels, May 2020 (THQ = 1 x 10-6)
4 - US EPA Drinking Water Standards and Health Advirories Tables, July 11, 2017 (THQ = 1 x 10-6)
J - Results are considered estimated 
UJ - Results are considered estimated due to laboraotyr non-conformance, results were below the laboraotry reporting limit.
U - Results are below the laboratory reporting limit , reporting limit indicated
NE - Not established
NS - Not sampled
DRO - Diesel range organics
GRO - Gasoline range organics
Bold Exceeds laboratory reporting limit
Exceeds former guidelines that is no longer applicable.  Provided for historical reference.

LASW-1

LASW2-4

5/16/200010/25/1999

LASW2-3LASW1-0504

9/17/2003

LASW1-0903

4/20/2003

LASW1-0403

12/4/2002 DUP

LASW1-1202

LASW-2

LASW2-0504

DUP5/10/20049/17/2003 DUP

LASW2-0903LASW2-0403

DUP4/20/200312/4/2002 DUP

LASW2-1202

Total Petroleum Hydrocarbons (TPH) by Maine DEP Methods 4.2.17 for GRO and 4.1.25 for DRO (µg/L)

Volatile Organic Compounds by EPA Method 8260B (µg/L)

LASW1-4LASW1-3

5/10/200410/25/1999 5/16/2000
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Remedial Investigation Report Version: Final 
Former Loring Air Force Base Laundry Annex 
Central Drive, Presque Isle, Maine January 2023 

  
 

APPENDIX A 
 

CURRENT CONDITIONS PHOTO LOG  



Current Conditions Photo Log 
Loring Air Force Base Laundry Annex 

1050 Central Drive, Presque Isle, Maine 
 

3.  View across the Site facing southeast. 

   

 

 

 

 

 

  

   

   

 

 
  

 
1.  View of the Site facing southwest from Central Drive. 
 

 

4.  Adjoining property east of the Site where the former laundry building 

and laundry steam plant were located. 

 
2.  View across the Site facing northwest . 
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APPENDIX B 
 

CUMULATIVE SOIL BORING LOGS  





































No well installedNA

0-12" Dry dark brown LOAM, some angular fine to coarse Gravel

12-36" Dry brown/gray SILT, little subangular fine to coarse Gravel,
band of stone (ML)

0-12" Dry dark brown SILT, some angular fine to coarse Gravel, little
coarse Sand (ML)

12-28" Moist gray/brown SILT and CLAY, little fine to coarse Sand,
trace fine angular Gravel (ML-CL)

0-36" Wet light brown/gray SILT and CLAY, some subrounded and
subangular fine to coarse Gravel (ML-CL)

Refusal @ 11 feet bgs

0.0

0.37

0.1

0.05

48/36

48/28

36/36

LASB-5-1
(6-8)

LASB-5-2
(9-11)

LOGGED BY M. WillisDATE STARTED 11/2/16

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 8 feet bgs

DRILLING EQUIPMENT Geoprobe 540U Truck Rig w/ 2" macrocore TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH and VPH.
GROUND ELEVATION NA

DIAMETER 1.5 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-5

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-27" Dry light brown/red SILT, some angular fine to coarse Gravel,
little coarse Sand (ML)

0-24" Dry light brown/red SILT, some angular fine to coarse Gravel,
little coarse Sand (ML)

0-15" Dry light brown/red SILT, some angular fine to coarse Gravel,
little coarse Sand (ML)

15-30" Moist blue/gray with bands of yellow/brown SILT and CLAY,
little medium to coarse Sand, band of stone and wood debris
(ML-CL)

0-12" Wet gray SILT, little medium to coarse Sand (ML)

12-30" Moist gray/brown SILT and CLAY, little medium to coarse
Sand, trace fine rounded Gravel (ML-CL)

30-36" Crushed gray STONE [weathered bedrock]

Refusal @ 16 feet bgs

0.05

0.05

0.7

0.4

4.8

0.4

48/27

48/24

48/30

48/36

LASB-6-1
(12-14)

LASB-6-2
(14-16)

LOGGED BY M. WillisDATE STARTED 11/2/16

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 8 feet bgs

DRILLING EQUIPMENT Geoprobe 540U Truck Rig w/ 2" macrocore TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH and VPH.
GROUND ELEVATION NA

DIAMETER 1.5 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-6

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-26" Dry dark brown LOAM, some subrounded fine Gravel, band of
black ash-like material

26-36" Dry brown with black staining SILT, some angular coarse
Sand, little fine Gravel (ML)

0-12" Dry brown with black staining SILT, some angular coarse
Sand, little fine Gravel (ML)

0-16" Moist dark brown/black SILT and CLAY, pieces of wood
throughout (ML-CL)

16-36" Wet gray SILT and CLAY, some subangular fine to coarse
Gravel, trace medium Sand (ML-CL)

0-36" Moist light olive brown SILT and CLAY, some subrounded and
subangular fine to coarse Gravel (ML-CL)

0-36" Wet gray SILT, some subangular fine to coarse Gravel, trace
medium to coarse Sand (ML)

Refusal @ 19 feet bgs

0.3

0.2

0.1

0.1

0.0

0.0

48/36

48/12

48/36

48/36

36/36

LASB-7-1
(6-8)

LASB-7-2
(8-10)

LOGGED BY M. WillisDATE STARTED 11/2/16

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 13.8 feet bgs

DRILLING EQUIPMENT Geoprobe 540U Truck Rig w/ 2" macrocore TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH and VPH.
GROUND ELEVATION NA

DIAMETER 1.5 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-7

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-36" Dry light brown SILT, some subangular fine to coarse Gravel,
little coarse Sand (ML)

0-1" Dry brown SILT and CLAY, little coarse Sand (ML-CL)

0-8" Wet dark brown/black SILT and CLAY, little medium Sand
(ML-CL)

0-20" Moist black SILT and CLAY, trace coarse Sand, dye test
undetected (white) (ML-CL)

20-42" Wet gray/brown SILT, some rounded to subrounded fine to
coarse Gravel, little coarse Sand (ML)

0-24" Wet gray/brown SILT, some rounded to subrounded fine to
coarse Gravel, little coarse Sand (ML)

24-48" Moist light olive gray SILT and CLAY, some subrounded fine
to coarse Gravel, trace fine Sand, relatively dense (ML-CL)

Refusal @ 20 feet bgs

0.1

0.0

157.7

558.5
slightly
positive

124.2

510.6

52.2

48/36

48/1

48/8

48/42

48/48

LASB-8-1
(12-14)

LASB-8-2
(18-20)

LOGGED BY M. WillisDATE STARTED 11/2/16

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 13.9 feet bgs

DRILLING EQUIPMENT Geoprobe 540U Truck Rig w/ 2" macrocore TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH and VPH. Oleophilic dye test slightly positive at 12 to 14 feet bgs.
GROUND ELEVATION NA

DIAMETER 1.5 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-8

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-12" Dry brown SILT, some subrounded fine to coarse Gravel, trace
fine to medium Sand (ML)

12-18" Dry black COAL in silt matrix [FILL]

18-48" Dry brown/light red SILT, some fine to coarse subangular
Gravel, trace coarse Sand (ML)

0-14" Dry brown/light red SILT, some fine to coarse subangular
Gravel, trace coarse Sand, with bands of crushed stone (ML)

0-28" Moist dark brown SILT, trace fine to coarse Sand, trace fine
subrounded Gravel, trace wood debris (ML)

28-34" Moist olive gray SILT and CLAY, some medium to coarse
Sand, trace fine subangular Gravel, relatively dense (ML-CL)
0-18" Saturated dark brown SILT, some medium Sand, Wood debris
(ML)

18-48" Wet olive gray SILT, some fine to coarse Sand, little
subrounded fine to coarse Gravel (ML)

0-12" Moist gray SILT, some subrounded fine to coarse Gravel, little
fine to medium Sand (ML)

Refusal at 18 feet bgs

0.2

0.0

0.1

0.0

0.0

48/48

48/14

48/34

48/48

24/12

LASB-9-1
(12-14)

LOGGED BY M. WillisDATE STARTED 11/2/16

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 13.5 feet bgs

DRILLING EQUIPMENT Geoprobe 540U Truck Rig w/ 2" macrocore TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH and VPH.
GROUND ELEVATION NA

DIAMETER 1.5 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-9

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-18" Dry brown SILT, some coarse Sand, little rounded to
subrounded fine to coarse Gravel (ML)

18-36" Dry light brown/red SILT, little subangular fine Gravel (ML)

0-30" Dry light brown/red SILT, little subrounded to subangular fine
to coarse Gravel (ML)

30-40" Moist olive/gray SILT and CLAY, some angular fine to coarse
Gravel, trace medium Sand (ML-CL)

0-40" Moist light brown/gray SILT and CLAY, some angular fine to
coarse Gravel, trace medium Sand (ML-CL)

0-24" Moist light brown/gray SILT and CLAY, some angular fine to
coarse Gravel, trace medium Sand (ML-CL)

Refusal @ 14 feet bgs

0.1

0.1

0.1

0.1

48/36

48/40

48/40

24/24

LASB-10-1
(12-14)

LOGGED BY M. WillisDATE STARTED 11/2/16

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U Truck Rig w/ 2" macrocore TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH and VPH.
GROUND ELEVATION NA

DIAMETER 1.5 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-10

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-10" Dry brown SILT, some coarse Sand, little fine to coarse Gravel
(ML)

4-10" Dry light brown/red SILT, little fine Gravel (ML)

0-48" Dry light brown/red SILT, little fine to coarse Gravel, dye test
slightly positive (light pink) (ML)

0-36" Moist light olive gray SILT and CLAY, some fine to coarse
Gravel, trace fine Sand (ML-CL)

Refusal @ 11 feet bgs

0.3

25.2

844.3
undetected

316.3

347.4

48/10

48/48

36/36

LASB-11-1
(6-8)

LOGGED BY M. WillisDATE STARTED 11/2/16

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U Truck Rig w/ 2" macrocore TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH and VPH. Oleophilic dye test undetected at 6 to 8 feet bgs.
GROUND ELEVATION NA

DIAMETER 1.5 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM

D
ep

th
(f

t)

0

5

10

15

20

B
lo

w
 C

ou
nt

s

G
ra

ph
ic

 L
og LITHOLOGY

F
ie

ld
 S

cr
ee

ni
ng

(p
pm

)

P
en

et
ra

tio
n/

R
ec

ov
er

y 
(in

)

La
b 

A
na

ly
tic

al
S

am
pl

e

PAGE  1  OF  1
LASB-11

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-39" Brown-gray SILT, some coarse Sand, some fine Gravel, with a
layer of crushed stone at 36", dry (ML)

0-36" Light brown SILT and CLAY, some coarse Sand, little fine to
coarse Gravel, moist (CL-ML; TILL)

0-24" Light brown-gray SILT and CLAY, some coarse Sand, some
fine to coarse Gravel, moist (CL-ML; TILL)

0-6" Gray crushed STONE, dry (GW)

Refusal @ 10.5 feet bgs

0.0

0.0

0.0

48/39

48/36

30/30

LASB-12-1
(6-8')

LASB-12-2
(8.5-10.5)

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH carbon fractions, VPH, and PAHs with SIM.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-12

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-36" Brown-gray SILT, some coarse Sand, some fine Gravel, with a
layer of crushed stone at 36", dry (ML)

0-24" Light brown SILT and CLAY, some coarse Sand, little fine to
coarse Gravel, moist (CL-ML; TILL)

0-36" Light brown-gray SILT and CLAY, some coarse Sand, some
fine to coarse Gravel, moist (CL-ML; TILL)

Refusal @ 11 feet bgs

0.0

29.2

26

0.0

48/36

48/24

36/36

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No sample collected due to evidence of contamination >10 ppm with PID.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-13

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-36" Light brown SILT and CLAY, some fine to coarse Gravel,
moist (CL-ML; TILL)

0-40" Light brown SILT and CLAY, some coarse Sand, some fine to
coarse Gravel, moist (CL-ML; TILL)

0-24" Light brown SILT and CLAY, some medium to coarse Sand,
little fine Gravel, moist (CL-ML; TILL)

Refusal @ 10 feet bgs

3.5

0.0

0.0

48/36

48/40

24/24

LASB-13A-1
(6-8)

LASB-13A-2
(8-10)

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH carbon fractions, VPH, and PAHs with SIM.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-13A

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-30" Brown SAND and SILT, some fine and coarse Gravel, dry SM;
LOAM, TILL)

0-40" Brown SILT and CLAY, some fine to medium Sand, trace fine
and coarse Gravel, moist (CL-ML; TILL)

0-30" Gray SILT and CLAY, some fine Gravel, some coarse Sand,
moist (CL-ML; TILL)

Refusal @ 10.5 feet bgs

0.0

0.0

324.8

Slightly
positive

48/30

48/40

30/30

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No sample collected due to evidence of contamination >10 ppm with PID.   Oleophilic dye test slightly positive at 8 to 10 feet bgs.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM

D
ep

th
(f

t)

0

5

10

15

20

B
lo

w
 C

ou
nt

s

G
ra

ph
ic

 L
og LITHOLOGY

F
ie

ld
 S

cr
ee

ni
ng

(p
pm

)

P
en

et
ra

tio
n/

R
ec

ov
er

y 
(in

)

La
b 

A
na

ly
tic

al
S

am
pl

e

PAGE  1  OF  1
LASB-14

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-40" Brown SAND and SILT, some fine to coarse Gravel, dry
[LOAM, FILL; SM]

0-48" Brown SILT and CLAY, some fine to medium Sand, trace fine
to coarse Gravel, moist (CL-ML; TILL)

0-24" Gray SILT and CLAY, some fine Gravel and some coarse
Sand, moist (CL-ML; TILL)

Refusal @ 12 feet bgs

0.0

0.4

0.4

48/40

48/48

48/24

LASB-14A-1
(6-8)

LASB-14A-2
(8-10)

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH carbon fractions, VPH, and PAHs with SIM.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-14A

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-26" Dark brown coarse SAND and SILT, some fine and coarse
Gravel, sall layers of Crushed Rock, dry (SM: LOAM, FILL)

0-12" Dark brown SILT, little fine to coarse Sand, some fine to
coarse Gravel, wet (ML; TILL)

0-8" Gray SILT and CLAY, some coarse Sand, some fine to coarse
Gravel, wet (CL-ML; TILL)

0-36" Gray SILT and CLAY, some fine and coarse Sand, little coarse
Gravel, wet (CL-ML; TILL)

Refusal @ 15' bgs

0.0

0.0

6.0

506

Slightly
positive

48/26

48/12

48/8

36/36

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 4 feet bgs

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No samples collected due to evidence of contamination >10 ppm with PID.  Oleophilic dye test slightly positive at 12 to 15 feet bgs.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-15

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-34" Dark brown SILT and coarse SAND, some fine to coarse
Gravel, small layers of crushed Rock, dry (SM; LOAM, FILL)

0-24" Dark brown SILT, little fine to coarse Sand, some fine to
coarse Gravel, wet (ML; TILL)

0-30" Gray SILT and CLAY, some coarse Sand, some fine to coarse
Gravel, some red staining, wet (CL-ML; TILL)

0-48" Light brown CLAY, some fine and coarse Gravel, wet (CL;
TILL)

(Overdrove to 18 feet, full recovery may not be representative of 16
to 18 feet)

Refusal @ 18 feet bgs

0.0

0.0

325

Positive

165

48/34

48/24

48/30

72/48

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 4 feet bgs

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No samples collected due to evidence of contamination >10 ppm with PID.  Oleophilic dye test positive at 10 to 12 feet bgs.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-15A

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-24" Brown SAND and SILT, some crushed Stone, dry [LOAM,
FILL; SM]

0-24" Brown SILT and CLAY, some medium to coarse Sand, little
fine to coarse Gravel, relatively dense compared to above, moist
(CL-ML; TILL)

0-30" Brown SILT and CLAY, some medium to coarse Sand, little
fine to coarse Gravel, wet (CL-ML; TILL)

0-32" Gray-brown CLAY, some coarse Sand, some fine to coarse
Gravel, wet (CL; TILL)

Refusal @ 16 feet bgs

(Could not step out further due to railroad tracks)

0.0

0.0

325

500

Slightly
positive

48/24

48/24

48/30

48/32

LASB-15B-1
(12-14)

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 8 feet bgs

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH carbon fractions, VPH, and PAHs with SIM.  Oleophilic dye test slightly positive at 12 to 15 feet bgs.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-15B

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-24" Brown SILT and SAND, some fine and coarse Gravel, dry
(SM; LOAM, FILL)

0-30" Gray-brown SILT and CLAY, little fine to coarse Sand, trace
fine Gravel, moist (CL-ML; TILL)

0-42" Dark gray CLAY, some fine and coarse Gravel, wet  (CL; TILL)

0-38" Gray-brown CLAY, some medium to coarse Sand, some fine
Gravel, moist (CL; TILL)

Refusal @ 16 feet bgs

0.4

0.0

150

Saturated

499

48/24

48/30

48/42

48/38

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 8 feet bgs

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No samples collected due to evidence of contamination >10 ppm with PID.  Oleophilic dye test saturated at 13 to 14 feet bgs.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-16

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-36" Brown SILT and coarse SAND, some fine to coarse Gravel,
dry (SM; LOAM, FILL)

0-30" Brown to gray SILT and CLAY, some fine and coarse Gravel,
little coarse Sand, moist (CL-ML; TILL)

0-28" Dark brown-gray SILT and CLAY, some fine Gravel, some
medium to coarse Sand, moist (CL-ML; TILL)

0-40" Black to gray SILT and CLAY, some fine to coarse Gravel,
some coarse Sand, moist (CL-ML; TILL)

Refusal @ 16 feet bgs

0.0

26.5

105

134

48/36

48/30

48/28

48/40

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No samples collected due to evidence of contamination >10 ppm with PID.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-16A

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-28" Brown SAND and SILT with crushed Stone, some fine to
medium coarse Gravel, dry [LOAM, FILL; SM]

0-20" Brown SILT and CLAY, some fine to coarse Gravel, trace
medium Sand, layer of crushed Stone at 6 ft bgs, relatively dense
compared to above, dry (CL-ML; TILL)

0-2" Brown SILT and CLAY, some medium to coarse Sand, trace
fine Gravel, relatively loose compared to above, dry (CL-ML; TILL)

0-40" Gray SILT and CLAY, some fine to coarse Gravel, little
medium to coarse Sand, relatively dense compared to above, wet
(CL-ML; TILL)

0-42" Gray SILT and CLAY, some fine to coarse Gravel/Cobbles,
trace coarse Sand, wet (CL-ML; TILL)

Refusal @ 19.5 feet bgs

0.0

0.0

0.0

0.4

0.0

48/28

48/20

48/2

48/40

42/42

LASB-16B-1
(12-14)

LASB-16B-2
(18-19.5)

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 12 feet bgs

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH carbon fractions, VPH, and PAHs with SIM.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-16B

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-40" Brown SILT and SAND, some fine and coarse Gravel, some
orange staining, dry (SM; LOAM, FILL)

0-36" Light brown to dark gray SILT and CLAY, some fine to coarse
Gravel, little coarse Sand, moist (CL-ML; TILL)

0-24" Dark gray SILT and CLAY, some medium and coarse Sand,
little fine Gravel, moist (CL-ML; TILL)

0-36" Dark gray to gray SILT and CLAY, little fine Gravel, little
coarse Sand, trace coarse gravel, and some orange staining
throughout, moist (CL-ML; TILL)

Refusal @ 15 feet bgs

0.0

113

441

427

48/40

48/36

48/24

36/36

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No samples collected due to evidence of contamination >10 ppm with PID.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-17

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-30" Brown SILT and coarse SAND, little fine and coarse gravel,
dry (SM; LOAM, FILL)

0-16" Crushed STONE, some Silt, some Clay (less than 2-inch
layer; GW)

0-30" Dark gray SILT and CLAY, little medium and coarse Sand,
trace fine Gravel, moist (CL-ML; TILL)

0-42" Dark gray SILT and CLAY, some coarse Sand, some fine to
coarse Gravel, orange staining throughout, moist (CL-ML; TILL)

Refusal @ 15.5 feet bgs

8.8

4.0

399

9.8

48/30

48/16

48/30

42/42

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No samples collected due to evidence of contamination >10 ppm with PID.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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LASB-17A

CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-38" Light brown fine to coarse SAND and SILT, some fine to
coarse Gravel, dry [LOAM, FILL; SM]

0-12" Brown SILT and CLAY, some fine to coarse Gravel, some
coarse Sand, relatively dense compared to above, moist (CL-ML;
TILL)

0-14" Light brown to black to gray SILT, some fine to coarse Gravel,
little coarse Sand, relatively loose compared to above, moist (ML;
TILL)

0-24" Light brown-gray SILT and CLAY, some fine to coarse Gravel,
little medium to coarse Sand, small layers of crushed Stone, moist
(CL-ML; TILL)

Refusal @ 16 feet bgs

(Could not step out further north due to drain culvert.)

0.1

33.1

41

5.0

48/38

48/12

48/14

48/24

LASB-17B-1
(10-12)

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH carbon fractions, VPH, and PAHs with SIM.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-36" Brown medium to coarse SAND and SILT, some fine to coarse
Gravel/Cobbles, dry [LOAM, FILL; SM]

0-12" STONE, dry (GW)

0-12" Dark gray SILT and CLAY, little fine to coarse Gravel, little
coarse Sand, relatively dense compared to above, moist (CL-ML;
TILL)

0-28" Dark gray SILT and CLAY, some fine to coarse Gravel, some
orange staining, moist (CL-ML; TILL)

0-24" Gray SILT and CLAY, some fine to coarse Gravel,
wet/saturated (CL-ML; TILL)

Refusal @ 14 feet bgs

0.0

0.0

0.0

0.0

48/36

48/24

48/28

24/24

LASB-18-1
(12-14)

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 12 feet bgs

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH carbon fractions, VPH, and PAHs with SIM.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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CLIENT USACE FUDS - Former Loring Air Force Base
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PROJECT NAME Laundry Annex
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Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-30" Brown SILT and SAND, some fine and coarse Gravel, dry
(SM; LOAM, FILL)

0-32" Brown-gray SILT and CLAY, some fine to coarse Gravel,
some coarse Sand, some black staining, moist (CL-ML; TILL)

0-12" Brown-gray SILT and CLAY, some fine to coarse Gravel,
some coarse Sand, moist (CL-ML; TILL)

0-24" Brown-gray SILT and CLAY, some fine to coarse Gravel,
some coarse Sand, wet (CL-ML; TILL)

Refusal @ 14 feet bgs

0.0

456

150

430

450

48/30

48/32

48/36

24/24

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* 12 feet bgs

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No samples collected due to evidence of contamination >10 ppm with PID.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine
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776 Main Street
Westbrook, Maine 04092
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No well installedNA

0-18" Brown SILT and coarse SAND, some fine and coarse Gravel,
dry (SM; LOAM, FILL)

0-2" Brown SILT and coarse SAND, some fine and coarse Gravel,
dry (SM; LOAM, FILL)

0-12" Gray SILT and CLAY, some fine and coarse Gravel, little
coarse Sand, moist (CL-ML; TILL)

Refusal @ 10 feet bgs

0.5

0.0

23

48/18

48/2

24/12

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES No samples collected due to evidence of contamination >10 ppm with PID.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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CLIENT USACE FUDS - Former Loring Air Force Base

PROJECT # 15001301

PROJECT NAME Laundry Annex

PROJECT LOCATION 1050 Central Drive, Presque Isle, Maine

Soil Boring LogCredere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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No well installedNA

0-40" Light brown SILT and CLAY, some fine to coase Gravel, little
medium to coarse Sand, small layers of crushed stone, dry (CL-ML;
TILL)

0-32" Brown SILT and CLAY, some fine to coarse Gravel, little
coarse Sand, relatively dense compared to above, moist (CL-ML;
TILL)

0-36" Light gray SILT and CLAY, some fine to coarse Gravel, trace
coarse Sand, moist (CL-ML; TILL)

Refusal @ 11 feet bgs

0.3

0.0

0.0

48/40

48/32

36/36

LASB-19A-1
(9-11)

LOGGED BY M. WillisDATE STARTED 7/20/17

CONTRACTOR County Environmental Engineering/Craig Brescia

DRILLING METHOD Direct Push w/ 2" macrocore

DEPTH TO WATER* Not encountered

DRILLING EQUIPMENT Geoprobe 540U TOC ELEVATION

WELL MATERIALS NA

NOTES Sampled for EPH carbon fractions, VPH, and PAHs with SIM.
GROUND ELEVATION NA

DIAMETER 2 inches

ANNULUS MATERIALS  NA

WELL DIAGRAM
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Remedial Investigation Report Version: Final 
Former Loring Air Force Base Laundry Annex 
Central Drive, Presque Isle, Maine January 2023 
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1.0  INTRODUCTION 
 
This report presents a Human Health Risk Assessment (HHRA) and Screening Level Ecological 
Risk Assessment (SLERA) for the former Loring Air Force Base (AFB) Laundry Annex in Presque 
Isle, Maine (the Site). The HHRA evaluates the potential risk of adverse health effects to human 
health at the Site in accordance with risk assessment guidance applicable to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) program. 
 
This HHRA was developed using EPA guidance and meets the intents of CERCLA.  Published 
guidance from the Maine Department of Environmental Protection (MEDEP) was also 
considered.  The HHRA was based on site-specific information and the following guidance and 
methods: 
 

 Department of the Army, Standard Scopes of Work for Environmental Risk Assessments 
(EP 200-1-15) 

 Risk Assessment Handbook Volume I: Human Health Evaluation U.S. Army Corps of 
Engineers (USACE,1999) 

 EPA Risk Assessment Guidance for Superfund (RAGS), Volume I; 

1. Human Health Evaluation Manual, Part A (EPA, 1989a). 

2. Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk 
Assessment (EPA, 2004). 

3. Human Health Evaluation Manual, Part F, Supplemental Guidance for Inhalation 
Risk Assessment (EPA, 2009). 

 EPA Human Health Evaluation Manual, Supplemental Guidance: “Standard Default 
Exposure Factors” (EPA, 1991); 

 EPA Exposure Factors Handbook (EPA, 1997a); 

 EPA Supplemental Guidance for Developing Soil Screening Levels (EPA, 2002a); 

 EPA Regional Screening Level Table (EPA, 2020);  

 Maine Remedial Action Guidelines (RAGs) for Sites Contaminated with Hazardous 
Substances (Maine DEP, 2018). 

 
The SLERA evaluates the potential risk to ecological receptors at the Site in accordance with 
ecological risk assessment guidance applicable to the CERCLA program, as embodied in 
Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological 
Risk Assessments (EPA 1997) and USACE (2016) Standard Scopes of Work for Environmental Risk 
Assessments (EP 200-1-15). 
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2.0  SITE BACKGROUND 
 
The Former Loring AFB Laundry Annex is located along Central Drive in Presque Isle. The 
Laundry Annex historically provided laundry and dry cleaning services for Air Force personnel 
and their dependents at Loring Air Force Base and other nearby military installations. The 
Laundry Annex consisted of three separate structures: a dry cleaning building, a laundry 
building, and a laundry steam plant. The former dry cleaning building and immediate 
surrounding vicinity is the subject of this report. The former dry cleaning building was located 
on the west side of Central Drive (0.24 acre lot) and was owned by the U.S. government from 1941 
until 1974, when it was sold to the City of Presque Isle in November 1974.  There are currently no 
structures on the Site. 
 
The former laundry building and steam plant (1.06 acre lot) were located on the east side of 
Central Drive, hydrologically upgradient of the former dry cleaning building, and are not 
assessed in this HHRA because the buildings were beneficially reused by the Maine State 
Department of Educational and Cultural Services (the current owner) after transfer of ownership 
(in May 1974) and are not eligible for inclusion under the FUDS program. 
 
The Site is a 0.24-acre portion of a larger 0.46-acre parcel and is currently vacant land (Figure 1). 
The Site is in an area zoned “LI” (light industrial) which, by ordinance, prohibits residential use 
(City of Presque, 2019) (Figure 2 – Presque Isle Comprehensive Plan Urban Zoning Map). Land 
contiguous to the northwest, west, and southwest of the Site is zoned “I” (industrial zone), land 
contiguous and immediately south of the Site is zoned “LI”, and land across the street  northeast, 
east, and southeast of the Site is zoned as “I-C” (Industrial-Commercial) (City of Presque Isle, 
2019; https://www.axisgis.com/presque_isleME/). The former Site building was demolished in 
the early 1980s and the associated foundation slab was removed in 1998. The topography of the 
Site is relatively flat and grassy. An unnamed tributary to Presque Isle Stream drains through an 
underground culvert just north of the Site and flows south/southwest through wetland areas to 
join Presque Isle Stream. 
 
One intact 100-gallon underground storage tank (UST) was identified and removed in 1994.  
Sampling and analyses of the UST contents in June 1994 detected concentrations of 2-butanone 
(75 µg/L), xylenes (12 µg/L), and Aroclors 1232 (1.3 µg/L) and 1260 (1.4 µg/L) (Manson, 1994).  
Soil removed to access the UST was stockpiled and analyzed, and contained low concentrations 
of xylenes and 2-butanone. No confirmation soil samples were collected after the UST removal 
and no soil is believed to have been disposed. 
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3.0  SITE ENVIRONMENTAL CONDITIONS 
A comprehensive description of the Site environmental conditions including site investigations 
and current conditions is included in the 2020 Remedial Investigation (RI) Report (Credere, 2020).  
Information presented in the following subsections is a synopsis of site information to provide 
the context of this risk assessment. 
 
3.1  History of Releases and Investigations 

A soil gas/microwell investigation was conducted in 1996 to provide preliminary information 
on Site conditions, and included the collection of 22 soil gas samples analyzed for the following 
volatile organic compounds (VOCs): vinyl chloride, cis- and trans-1,2-dichloroethene, 
trichloroethene, tetrachloroethene, benzene, ethylbenzene, toluene, and xylenes.  No VOCs 
were detected in the soil gas samples.  Although no VOCs were detected in the soil gas samples, 
it should be noted that, for seven of nine analytes, the analytical reporting limits were higher 
than target screening level concentrations to identify contaminants of potential concern in soil 
gas for the evaluation of indoor air risks.  However, the Municipal Zoning Ordinance (CoPI, 
2019) prohibits any construction on the Site, thereby eliminating the need for additional soil gas 
sampling. Ten groundwater grab samples were also collected from seven locations; no 
constituents were detected, although one location showed the presence of a petroleum sheen. 
Based on these results, no further soil gas investigations have taken place, but groundwater 
sampling and analyses continued. 

 
Two potential source areas were further investigated by soil boring advancement and monitoring 
well installation: the area of the former 100-gallon UST and an alleged solvent release from former 
building exits and through the foundation. Sediment and surface water samples were also 
collected approximately annually between 1999 and 2004 from the unnamed stream that crosses 
under the Site through an underground culvert.    
 
No further investigations or response actions were performed until additional sampling was 
conducted in 2015.  Four groundwater samples were collected from four replacement wells in 
May 2015.  Eleven soil boring samples were collected from 10 locations and analyzed for VOCs 
and polynuclear aromatic hydrocarbons (PAHs) in 2016. In 2017, an additional eleven soil boring 
samples were collected from 10 locations and analyzed for VOCs and PAHs.  The 2017 borings 
and soil sampling were part of a step out soil sampling program to delineate the extent of residual 
petroleum.    
 
Additional soil, groundwater, sediment and surface water data were collected from the Laundry 
Annex that identified petroleum contamination [as either total petroleum hydrocarbons (TPH) or 
volatile/extractable petroleum hydrocarbon fractions (VPH/EPH)] to investigate a potential 
historical petroleum release surrounding the 1994 100-gallon UST. Petroleum fractions are not 
addressed under CERCLA, so those petroleum hydrocarbon fraction results are not evaluated in 
the HHRA.  The 2016 and 2017 petroleum hydrocarbon fraction data collected will be used to 
evaluate petroleum under the Maine DEP RAGs (MEDEP, 2018) and Maine DEP Remediation 
Guidelines for Petroleum Contaminated Sites in Maine (MEDEP, 2014) in a Petroleum 
Assessment Report.  
 
3.2  Summary of Current Site Conditions 
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A complete discussion of the nature and extent of contamination at the Site is included in the RI 
report (Credere, 2020), which should be consulted for additional information. 
 

3.2.1 Soil 

Soil sample analytical results (Table 1 - Summary of Soil Analytical Data) show soil samples 
collected in 2016 and 2017 and used in the HHRA; only constituents with at least one detection 
are presented. The full data set may be found in the Additional Investigation Trip Reports dated 
April 2017 (Credere, 2017) and March 2018 (Credere, 2018).  Sample locations are presented in 
Figure 1 - Site Plan. 
 
Soil samples applied to the HHRA were those collected in 2016 and 2017 from depths of 6 to 16 
feet feet below ground surface (bgs) and analyzed for volatile organic compounds (VOCs) and 
polycyclic aromatic hydrocarbons (PAHs). Surface soil is not included in the HHRA.  As 
described in Section 2.2.1 of the RI, the surface of the Site consists of topsoil at the surface 
underlain by fill extending to depths ranging from 1 to 4 feet bgs in the eastern and northern 
portions of the Site and to 8 or more feet bgs in the western portion of the Site along the railroad 
tracks.  Further discussion of the extent of soil contamination is discussed in Section 3.4.1 of the 
RI. 
 
VOCs and PAHs were detected in soil.  No PCBs were detected in soil.  Some pesticides were 
detected in soil in earlier sampling events, but since there was no known storage or release of 
pesticides associated with the Laundry Annex, any pesticides detected are likely present because 
they were applied appropriately for their intended use.  In addition, petroleum fractions were 
detected in soil, but are not addressed under the CERCLA program. The petroleum fraction soil 
data will be used to evaluate petroleum under the Maine DEP RAGs (MEDEP, 2018) and Maine 
DEP Remediation Guidelines for Petroleum Contaminated Sites in Maine (MEDEP, 2014) in a 
Petroleum Assessment Report. 
 

3.2.2 Groundwater 

Groundwater analytical results (Table 2 - Summary of Groundwater Analytical Data) are from 2015. 
The 2015 data are used in the HHRA, since older groundwater data collected in 1996-1997 are not 
likely to represent current groundwater conditions. 
 
Groundwater samples collected in 2015 contained detected VOC concentrations (some reported 
at estimated values below the laboratory reporting limit) below EPA Regional Screening Levels 
(RSLs) for tap water.  The detected VOCs included acetone, benzene, bromodichloromethane, 
2-butanone, carbon disulfide, chloroform, ethylbenzene, toluene, 1,2,4-trimethylbenzene, and 
xylenes.  No PAHs were detected in groundwater.  Further discussion of the groundwater 
concentrations may be found in Section 3.4.2 of the RI. 
 

3.2.3  Sediment 

Sediment sample analytical results are shown in Table 3 - Summary of Sediment Analytical Data. 
Sediment samples were collected from locations upstream of the stream culvert (six samples) and 
downstream of the stream culvert (six samples) in the unnamed stream that crosses under the 
Site through a culvert. Samples were collected approximately yearly between 1999 and 2004; no 
more recent sediment data are available, therefore these older data were used in the HHRA.  
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Low concentrations of the VOCs acetone and 2-butanone, both of which are common laboratory 
contaminants, were detected in upstream and/or downstream sediment samples, but are not 
anticipated to be related to Site releases. Styrene was also detected once in an upstream sample, 
but not in downstream samples, and is also anticipated to be unrelated to Site releases.  Individual 
PAHs were not analyzed in sediments.  Further discussion of sediment results may be found in 
Section 3.4.3 of the RI. 
 

3.2.4 Surface Water 

Surface water analytical results are shown in Table 4 - Summary of Surface Water Analytical Data.  
Surface water samples were collected from upstream and downstream locations (six samples 
each) in the unnamed stream. Samples were collected over the same time period as sediment 
samples (1999 to 2004) and analyzed for the same suite of constituents. No more recent surface 
water data are available, therefore these data were used in the HHRA. 
 
Acetone was detected in both upstream and downstream surface water samples in 1999, but was 
also detected in the trip blank, so is judged to be a sampling artifact. Individual PAHs were not 
analyzed in surface water. Further discussion of surface water results may be found in Section 
3.4.3 of the RI. 
 
3.3 Comparison of Constituent Concentrations with Human Health Screening Criteria 

3.3.1 Soil 

Soil analytical results with at least one detection were compared with EPA Regional Screening 
Levels (RSLs) for residential soil (May 2020, lower of 1E-6 cancer risk or 0.1 hazard quotient) to select 
constituents of potential concern (COPCs), that is, constituents requiring further assessment in 
the HHRA. EPA Soil Screening Levels values addressing leaching-to-groundwater were not 
applied because groundwater data were available for the Site.  
 
Constituents in soil above EPA’s residential soil RSLs are shown below (Exhibit 1) as well as in 
Table 1 (along with the MEDEP (October 2018) urban development background concentrations).  
Of the four COPCs, only the naphthalene, with a maximum detected concentration of 29 mg/kg, 
exceeds the MEDEP urban soil background level of 0.22 mg/kg.  There is no MEDEP urban soil 
background level reported for xylenes. 
 

EXHIBIT 1  
CONSTITUENTS DETECTED AT CONCENTRATIONS ABOVE SCREENING LEVELS 

COPC Locations with Exceedance 
(Depth) 

Maximum Detected 
Concentration 

Soil Screening 
Level (USEPA 

Residential 
Soil RSLs, 
May 2020) 

mg/kg mg/kg 

Xylenes (total) LASB-8-1 (12-14’) 82 58 

Naphthalene LASB-8-1 (12-14’), LASB-11-1 (6-8’) 29  2.0  

Benzo(a)pyrene 
LASB-5-1/Dup (6-8’),  

LASB-7-1 (6-8’), LASB-8-1 (12-14’),  
LASB-9-1 (12-14’) 

0.82 J 0.11 
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EXHIBIT 1  
CONSTITUENTS DETECTED AT CONCENTRATIONS ABOVE SCREENING LEVELS 

COPC Locations with Exceedance 
(Depth) 

Maximum Detected 
Concentration 

Soil Screening 
Level (USEPA 

Residential 
Soil RSLs, 
May 2020) 

mg/kg mg/kg 
Dibenzo(a,h)anthracene LASB-7-1 (6-8’), LASB-9-1 (12-14’) 0.20 J 0.11 

COPC Constituent of potential concern 
mg/kg Milligrams per kilogram 
J Estimated concentration 
 
There were two PAHs detected in soil without published RSLs, benzo(g,h,i)-perylene and 
phenanthrene.   

• Benzo(g,h,i)-perylene is classified in EPA’s IRIS on-line database as a carcinogen, 
however, a toxicity value is not published for it.  Although the maximum detected 
concentration (0.50 mg/kg) is greater than the RSL for benzo(a)pyrene, another 
carcinogenic PAH (0.11 mg/kg), the mean (0.079 mg/kg) is less than the benzo(a)pyrene 
RSL.  In addition, the maximum detected value is less than the MEDEP urban soil 
background concentration of 0.79 mg/kg.  Thus, benzo(g,h,i)-perylene is not selected as a 
COPC for the HHRA. 

• Phenanthrene is not classified in EPA’s IRIS as either a carcinogen or a non-carcinogenic 
PAH, due to lack of relevant published toxicity data for this compound, thus there are no 
established toxicity values to determine a screening level or to calculate risk.  However, 
the maximum detected concentration (1.0 mg/kg) is less than the MEDEP urban 
background soil concentration of 1.6 mg/kg, thus phenanthrene is not selected as a COPC 
for the HHRA. 

 
 3.3.2 Groundwater 

Detected groundwater constituent concentrations were compared with EPA RSLs for tap water 
(EPA, 2020) to select groundwater COPCs, even though the groundwater at this Site is not used 
for drinking water.  

 
Several VOCs were detected in groundwater including: acetone, benzene, 
bromodichloromethane, 2-butanone, carbon disulfide, chloroform, toluene, 1,2,4-trimethyl-
benzene, and xylenes. Of these, only two were detected at concentrations above the EPA tap 
water RSLs: bromodichloromethane (maximum detect of 0.61 µg/L vs. tapwater RSL of 0.13 
µg/L) and chloroform (maximum detect of 6.4 µg/L vs. tapwater RSL of 0.22 µg/L). These two 
VOCs were also detected in the equipment blank for the samples (among other analytes),  were 
not detected in historic groundwater samples, and are not likely to be DoD-related; therefore, 
these are sampling/laboratory artifacts. Neither PAHs nor PCE/degradation products were 
detected in groundwater.  Thus, there are no COPCs for groundwater in the HHRA. 
 

3.3.3 Sediment 

There are no applicable EPA screening criteria for sediment. Thus, human health risk-based EPA 
residential soil RSLs were used as a conservative screening level for detected constituents in 
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sediment.  This is a conservative approach since contact with sediment would be much less than 
might occur in a residential setting. All detected constituent concentrations in sediment samples 
were below the EPA residential soil RSLs. Additionally, VOC concentrations were higher in the 
upstream samples, and TPH (analyzed as GRO/DRO) concentrations were generally consistent 
between upstream and downstream locations indicating the source is upstream or the 
concentrations reflect the local background conditions.  Therefore, there are no COPCs for 
sediment in the HHRA. 
 

3.3.4 Surface Water 

Only acetone was detected in surface water, but this result was qualified because acetone was 
also detected in the trip blank.  There are no applicable EPA surface water screening criteria for 
acetone. However, acetone is typically considered a laboratory contaminant, and the detected 
concentration of acetone is less than the EPA RSL for tap water.  This is a conservative COPC 
screening approach since there would be no or limited ingestion of the surface water. Since no 
other constituents were detected in surface water, there are no COPCs for surface water in the 
HHRA. 
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4.0  HUMAN HEALTH RISK ASSESSMENT 
 
4.1  Hazard Identification 

COPCs are quantitatively assessed in this section.  
 

4.1.1    Data Evaluation 

Soil, groundwater, surface water, and sediment data were evaluated for use in this HHRA.  Data 
were evaluated as follows: 

• Any constituent with at least a single detected result was compared to RSLs and included 
as a COPC if the maximum result was greater than the RSL, as described in the previous 
section and below 

• Non-detected results were included in the EPC calculation as one-half the detection limit 

• Duplicate results were averaged 

• Any non-detected duplicate result was averaged at one-half the detection limit. 

 
Of the data evaluated, only subsurface soil had four constituents detected above residential soil 
RSLs. 
 

4.1.2 Constituents of Concern 

As shown in Table 1, the following COPCs were detected above EPA residential soil RSLs in 
subsurface soil: 

 
• Xylenes (total) 
  • Naphthalene 
• Benzo(a)pyrene 
• Dibenzo(a,h)anthracene 

 
There were no COPCs in any other site media.  Since there were two sets of naphthalene results 
for each sample (one reported in the VOC/VPH analysis and one in the EPH/PAH analysis), the 
higher result (naphthalene/VPH) was conservatively used to calculate the exposure point 
concentration (EPC). 
 
4.2 Toxicity Assessment 

EPA (2003) recommends the following hierarchy in selecting toxicity values to apply in CERCLA 
risk assessments: 
 

• Tier 1 - EPA’s Integrated Risk Information System (IRIS); 

• Tier 2 – EPA’s Provisional Peer-Reviewed Toxicity Values (PPRTVs); and 

• Tier 3 – Additional EPA and non-EPA sources of toxicity values.  Toxicity values from the 
California EPA, the Agency for Toxicity Substances and Disease Registry (ATSDR), and 
the EPA’s Health Effects Assessment Summary Tables (HEAST) are specifically identified 
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for Tier 3; however, the guidance also states that “[a]dditional sources of toxicity values, 
which are not specifically referenced in this recommended hierarchy, can be considered.” 

 
Human health toxicity values applied to this HHRA were obtained from IRIS (Tier 1). 
 
Toxicity values used to assess carcinogenic health risks are oral cancer slope factors (CSF) for oral 
and dermal exposures and inhalation unit risk (IUR) values for inhalation exposures. Toxicity 
values used to assess non-carcinogenic health hazards are oral reference doses (RfD) for ingestion 
and dermal exposures and reference concentrations (RfC) for inhalation exposures. Sub-chronic 
toxicity values were unavailable for the COPCs, thus chronic toxicity values were applied.  
 
Brief toxicity profiles for the four COPCs are presented in Appendix A. Toxicity values applied 
to the HHRA are summarized and referenced in the risk calculation spreadsheets. 
 
4.3  Exposure Assessment 

This section identifies and discusses: 

• Human receptor groups potentially exposed to COPCs  

• Pathways and routes by which these receptor groups may be exposed 

• Exposure point concentration (EPC) calculations  
 

4.3.1 Identification of Human Receptor Groups and Exposure Pathways 

Based on current and reasonably foreseeable future Site uses, the following human receptor 
groups were quantitatively assessed in the HHRA: 
 
Utility Workers.  The potential for utility worker exposure exists under current and future land 
uses; there are no current prohibitions on such activities. Adult utility workers that could be 
exposed to subsurface soils through incidental ingestion, dermal contact, and inhalation exposure 
pathways are quantitatively assessed.  For a conservative risk estimate and since contamination 
was detected from 6 to 16 feet, those subsurface analytical results were used to evaluate the 
exposure pathways.   
 
The following receptor groups were considered, but are not quantitatively assessed for the 
reasons provided: 
 
Trespassers.  Known sources of contamination at the Site are subsurface release points (i.e., the 
UST) and investigations revealed no evidence of a possible source of surficial contamination (no 
observations of contamination, no detections of contaminants that may have been released at the 
surface such as solvents from a dry cleaner vent).  In addition, as described in Section 2.2.1 of the 
RI, the surface of the Site consists of topsoil underlain by fill extending to depths ranging from 1 
to 4 feet bgs in the eastern and northern portions of the Site and to 8 or more feet bgs in the 
western portion of the Site along the railroad tracks.  The surface water and sediment results show 
that no constituents exceed conservative screening values and they were similar to background 
levels; thus no COPCs were selected. Therefore, trespassers are not assessed in the HHRA. 
 
Residents. The Site is not currently under residential use and is zoned for light industrial use only. 
While the Site is near, but does not border, some urban residentially-zoned (URZ) land to the 
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east, there are currently no residences in the immediate vicinity.  Due to its location (near railroad 
tracks), size, and zoning restrictions, the Site will not likely be developed.  Its only other 
foreseeable future use is as a parking lot.  Therefore, residential use of the Site is not a reasonably 
anticipated future use and is not assessed in the HHRA. 
 
Commercial/Industrial and Construction Workers.  The Site is not currently commercially or 
industrially used, but was historically used for bulk military laundering facilities. Since the Site 
is located in a Light Industrial Zone, commercial or industrial use is not currently prohibited. 
However, based on its location, size, and zoning restrictions, construction of a building for such 
use is not considered a reasonably foreseeable future use.  Based on these circumstances, potential 
commercial/industrial and construction workers are not assessed in the HHRA.  
 
Recreational Receptors. The Site is not used recreationally. Similar to the explanation for the 
trespasser receptor, there are no compete exposure pathways. Therefore, recreational receptors 
were not assessed. 
 
Landscape Workers.  Similar to the trespasser receptor, there are no compete exposure pathways 
for surface soil. Therefore, landscape workers were not assessed. 
 
Receptors exposed to Indoor Air exposure via Vapor Intrusion.  Since the Site is currently 
undeveloped, and foreseeable future use is to remain undeveloped or for use as a parking lot, 
vapor intrusion is not a current or likely future exposure pathway. Therefore, vapor intrusion is 
not quantitatively assessed in this HHRA.  
 

4.3.2 Exposure Scenarios 

The potential human receptor group, utility workers, was assessed for exposure to COPCs 
through the following pathways: 

 

EXHIBIT 2  

EXPOSURE PATHWAYS FOR UTLITY WORKERS 

Exposure Pathway Utility 
Workers 

Soil ingestion  
Soil dermal contact   
Outdoor inhalation of entrained soil particles   
Outdoor inhalation of volatile soil COPCs   
   Assessed exposure pathway. 

 
The HHRA assumes that utility workers will contact subsurface soil during intrusive activities. 
 

4.4.3 Exposure Point Concentrations 

This section describes the derivation of exposure point concentrations (EPCs) for COPCs in soil 
and air. 
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4.4.3.1 Soil Exposure Point Concentrations 

Soil EPCs were based on soil samples collected in 2015 and 2017 (Table 1).  
 
The soil EPC for each COPC was the 95th percentile upper confidence limit of the mean (95% UCL) 
concentration, calculated by EPA’s ProUCL v.5.1, the output for which is presented in 
Appendix B. 

 

4.4.3.2 Air Exposure Point Concentrations 

EPCs for particulates in outdoor air were derived using an EPA-recommended approach. Air 
EPCs for the entrained soil particle pathway were estimated using a particle emission factor (PEF) 
of 1.36x109 m3/kg (MEDEP, 2018).  These values are shown in the risk calculation tables in 
Appendix C. 
 
Outdoor air EPCs for the volatile COPCs (xylene and naphthalene) were derived from soil EPCs 
using ASTM screening-level models (ASTM, 2015). The ASTM models estimate a volatilization 
factor relating soil COPC concentrations to outdoor air COPC concentrations, based on physical 
and chemical properties of the COPCs and assumptions about soil and ambient characteristics. 
Values applied to the models and calculations of the VOC air concentrations are presented in 
Appendix D. 
 

4.4.4 Quantitation of Exposure 

COPC exposure was quantified by combining exposure factors with EPCs to derive an average 
daily dose (ADD), or intake. Exposure factors used to quantify the magnitude, frequency, and 
duration of exposure for each receptor group are summarized in Appendix C. 
 
Equations used to quantify the ADD for the Utility Worker exposure pathways are presented in 
Appendix C.  
 
4.4  Quantitation of Human Health Risk 

Potential cancer risks and non-carcinogenic health hazards were quantified by combining 
estimated COPC intakes with the appropriate toxicity values.  
 
The risk assessment procedure for carcinogenic COPCs derives an excess lifetime cancer risk, 
which is the incremental risk (above the background risk level) of incurring cancer as a result of 
exposure to COPCs. Cancer risks for each COPC in each exposure pathway are summed to derive 
a cumulative excess lifetime cancer risk. Estimated incremental cancer risks potentially due to 
Site exposures are compared with the maximum acceptable cancer risk identified for the CERCLA 
program, which is a risk of 1 in 10,000, denoted as 1x10-4. The acceptable incremental cumulative 
cancer risk range under the CERCLA program is 1x10-4 to 1x10-6 [National Contingency Plan 
(NCP), 40 CFR 300.430]. An estimated cumulative cancer risk equal to or lower than a 1x10-4 
incremental cancer risk is, in the CERCLA definition, an acceptable incremental cancer risk. 
 
The risk assessment procedure for non-carcinogenic COPCs derives a Hazard Quotient (HQ), 
which is the ratio of an estimated exposure or intake to toxicity factor (e.g., the RfD or RfC), at or 
below which no health hazards are expected. The average daily dose (intake) is divided by 
toxicity factor (RfD or RfC).  For each receptor group, HQs for each COPC within and between 
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exposure pathways are summed to derive a total Hazard Index (HI), which is compared with the 
maximum acceptable HI of one (1) adopted for the CERCLA program. A total HI equal to or 
below one (1) meets the maximum acceptable HI benchmark and is not likely to represent an 
unacceptable non-cancer health hazard.  
 
If an HI of greater than one is calculated, there may be concern for potential noncancer effects. 
However, an HI is not a statistical probability and the level of concern does not increase linearly 
as unity is exceeded because RfDs and RfCs (upon which the HI is based) do not have equal 
accuracy or precision and are not based on the same severity of toxic effects. If an HI does exceed 
a value of 1, it can be segregated by target organ system or critical effect (EPA 1989) to get a better 
indication of the potential for non-cancer effects. 
 
4.4.1 Risk Assessment Results - Utility Workers 

Risk assessment calculations for utility workers are presented in Appendix C and summarized 
below: 

EXHIBIT 3 
RISK ASSESSMENT SUMMARY 

UTILITY WORKERS  
 

Exposure Pathway Non-Carcinogenic 
Hazard Index 

Excess Lifetime 
Cancer Risk 

Soil ingestion 0.001 3 x 10-9 

Soil dermal contact 0.003 1 x 10-9 

Inhalation of entrained soil particles  0.00002 3 x 10-16 

Outdoor inhalation of volatilized soil COPCs 0.2 -- [1] 

Total (all pathways) 0.2 4 x 10-9 

CERCLA Maximum Acceptable Value 1 1 x 10-4 
   [1].  No carcinogens in this pathway. 

 
Under current and potential future Site uses, the total HI and the excess lifetime cancer risk are 
below CERCLA maximum acceptable HI and cancer risk values, respectively, indicating the Site 
is unlikely to pose unacceptable health hazards or cancer risks to utility workers. Because the HI 
value was below 1, it was not segregated by target organ system. 
 
4.5  Uncertainty Assessment 

The HHRA used site-specific data, and was conducted in accordance with EPA and USACE risk 
assessment guidance. This section discusses the potential impact of uncertainties on the 
quantitative HHRA.  
 

 4.5.1 Uncertainties Associated with Site Data 

A total of 22 soil samples including 2 duplicates collected in 2016 and 2017 were applied to the 
HHRA.  Only the 2016 and 2017 data were included since VOCs generally degrade or evaporate 
in the environment. The data used in HHRA may overestimate future risk. 
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If a constituent was not detected at any location on the Site, it was assumed not to be present on 
Site and was not included as a COPC; this assumption may underestimate risk.  In some cases, 
constituents were not detected at a reporting limit above the screening level. It is assumed that 
the lack of detection of these constituents indicates that they do not exist at the Site, and thus they 
are not evaluated in the risk assessments. This assumption was supported on a case by case basis 
by evaluating the expected presence of the individual compound relative to the CSM and the 
presence of other associated compounds (e.g., families of chlorinated VOCs, or pyrogenic or 
petrogenic PAHs).  This assumption could result in the underestimate of site risks.   
 
There are no current surface soil data for the site.  However, Site soil boring logs and soil 
observations in November 2016 (Credere, 2017b) and July 2017 (Credere, 2018), showed 
overburden consists of topsoil at the surface underlain by fill extending to depths ranging from 1 
to 4 feet bgs in the eastern and northern portions of the Site and to 8 or more feet bgs in the 
western portion of the Site along the railroad tracks.   DoD use of the Site ended in 1974, so the 
presence of any contamination related to DoD activities in surface soil is unlikely since VOCs are 
the DoD-related contaminants of concern and VOCs are likely to volatilize from the surface soil 
after long time periods. In addition, evidence of contaminant migration is not evident in samples 
collected from the subsurface soil, groundwater, surface water, or sediment.    Therefore, the lack 
of current surface soil data adds some uncertainty to the HHRA and may result in an 
underestimation of Site risks, but the potential current concentrations of VOCs in surface soil are 
anticipated to be below screening levels or not present.  The soil data are judged to contribute a 
moderate to high degree of uncertainty to the HHRA and may underestimate or overestimate 
potential health risks. However, the magnitude of the uncertainty cannot be quantified.   
 
Since only four groundwater, and six surface water and sediment samples were collected, the 
sample results may not fully represent the concentrations of contaminants in these media across 
the Site.  However, the Site itself is small, so this uncertainty is not likely significant.   
 
No probable DoD-related constituents were detected above screening levels in groundwater, 
sediment, and surface water, therefore these media were not quantitatively evaluated in the 
HHRA. Additionally, groundwater is within shallow bedrock (below 15 feet bgs) and is not used 
for drinking water purposes; therefore, exposure to groundwater is limited.  However, analytical 
reporting limits for certain PAHs in groundwater were above screening levels. This suggests that 
PAHs reported as not detected could have been present in groundwater at concentrations above 
screening levels. Omission of these PAHs from the HHRA may have underestimated potential 
health risks, although most PAHs have a low water solubility and dissolved PAHs are seldom 
present in groundwater at high concentrations. 
 

4.5.2 Uncertainties Associated with the Toxicity Assessment 

Toxicity values were obtained from the EPA IRIS database (Tier I), and are based on the available 
toxicity literature. The uncertainty associated with toxicity values is associated with the 
robustness of the toxicity literature used to develop them.  However, toxicity values generally 
have applied safety factors that result in conservative estimates of health risks. The magnitude of 
the uncertainty varies with each toxicity value, so the overall magnitude of uncertainty associated 
with toxicity values is variable. Uncertainty factors applied to non-carcinogenic RfDs and RfCs 
are shown in the Appendix C toxicity value table.  
 

4.5.3 Uncertainties Associated with Exposure Point Concentrations 
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Consistent with guidance, soil EPCs were the 95% UCL of the mean concentration of each COPC. 
The 95% UCL of the mean provides a conservative estimate of the average (or mean) 
concentration. 
 
The ability to quantify concentrations below the Limit of Quantitation (LOQ) or Reporting Limit 
brings some uncertainty to determining EPCs, because the “true” concentrations could be higher 
or lower than the “J” value between the LOQ and Method Detection Limit (the statistically derived 
lowest limit of detection). 
 
Outdoor air EPCs for the soil particle inhalation pathway were based on use of a MEDEP default 
value for PEF (MEDEP 2018). This PEF may or may not be a good estimate of exposure through 
this pathway, depending on site conditions that might occur during utility work. 
 
Collectively, EPCs contribute a moderate degree of uncertainty to the risk assessment and may 
either underestimate or overestimate potential health risks, depending on the applied data and 
site-specific conditions. 
 

4.5.4 Uncertainties in Exposure Scenarios and Exposure Factors  

One human receptor group was assessed for exposure to COPCs: utility workers. The uncertainty 
associated with the scope of receptors assessed is low since the size of the site and zoning preclude 
both residential and commercial building construction. 
 
Exposure factors used to quantify exposures were generally obtained from EPA guidance. The 
uncertainty associated with exposure factors for adults is low, based on the extent of research 
underlying the EPA guidance values.  Maine DEP exposure factors for site-specific exposure 
factors such as exposure frequency (RAGS D table 4) were also used.  Exposure factors are not 
likely to overestimate potential health risks, although the overall magnitude of the uncertainty 
cannot be quantified, since uncertainty varies with each applied exposure parameter.  
 

4.5.5 Uncertainties Associated with the Risk Assessment Approach 

By combining conservative reasonable maximum exposure estimates and IRIS toxicity values, the 
results of the HHRA may be conservative and may not represent typical, or average, exposures 
at the site. Health risks, particularly to an average exposed individual, are likely to be 
overestimated. The risk assessment approach is consistent with both EPA and USACE guidance.  
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5.0  SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
 
5.1  Introduction 

According to the EPA’s Ecological Risk Assessment Guidance: Process for Designing and Conducting 
Ecological Risk Assessments (1997), an ecological risk assessment (ERA) refers to a qualitative 
and/or quantitative appraisal of the actual or potential impacts of contaminants from a 
hazardous waste site on plants and animals other than humans and domesticated species. A risk 
does not exist unless: (1) the stressor has the ability to cause one or more adverse effects, and (2) 
it co-occurs with or contacts an ecological component long enough and at a sufficient intensity to 
elicit the identified adverse effects.  
 
The eight steps in an ERA identified in the guidance are the following: 
 
Step 1: Screening Level – Problem Formulation and Ecological Effects Evaluation 
Step 2: Screening Level – Preliminary Exposure Estimates and Risk Calculations 
Step 3: Problem Formulation 
Step 4: Study Design and Data Quality Objective Process 
Step 5: Verification of Field Sampling Design 
Step 6:  Site Investigation and Data Analysis 
Step 7: Risk Characterization 
Step 8: Risk Management 
 
The Screening Level Ecological Risk Assessment (SLERA) presented herein addresses the first 
two components of this scheme. 
 
5.2  Screening Level Problem Formulation 

Components of the screening level problem formulation, as described in EPA (1997) are as 
follows: 

• Description of the environmental setting and the contaminants known or suspected to 
exist at the site; 

• Contaminant fate and transport mechanisms that might exist at the site;  

• Mechanisms of ecotoxicity associated with contaminants and likely categories of receptors 
that could be affected;  

• Identification of complete exposure pathways might exist at the site; and, 

• Selection of endpoints to screen for ecological risk. 
 

5.2.1 Environmental Setting of Site 

The Site is located along the west side of Central Drive, is approximately 0.25 acres in area, and 
is currently vacant land. Figure 2 illustrates the Site after removal of former structures.  
 
Environmental features on the Site were identified through “Beginning with Habitat” maps from 
the Maine DEP website. The maps are depicted in Figure 3 - Water Resources and Riparian Habitat, 
Figure 4 – Wetlands Characterization, Figure 5 – High Value Plant and Animal Habitat, Figure 6 – 
Undeveloped Habitat Blocks and Crossings, and Figure 7 – Habitat Co-Occurrence Map.   
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As shown on Figure 3, an unnamed tributary to Presque Isle Stream drains through a culvert just 
north of the Site and flows south/southwest through wetland areas to join Presque Isle Stream. 
Presque Isle Stream then flows east/northeasterly and discharges into the Aroostook River 
approximately 1.7 miles east/northeast of the Site. A riparian habitat surrounding the unnamed 
tributary is identified in Figure 3; however, it is unlikely this is applicable to the Site because the 
stream is culverted beneath the ground surface. The nearest inland lake is Hanson Brook Lake, 
located 0.8 miles west/northwest of the Site at its closest point. 
 
As shown on Figure 4, wetland areas downstream of the culverted unnamed tributary are 
classified as forested, forested/shrub-scrub, or shrub-scrub wetlands. The nearest downstream 
wetland area to the Site is described as having an “undocumented” function or “use for 
cultural/educational purposes”, whereas further downstream wetlands function as finfish/ 
shellfish or plant/animal habitat. 
 
As shown on Figure 5, an approximately 735-acre habitat for the state-threatened upland 
sandpiper is located approximately 900 feet northwest of the Site at its closest point, and extends 
away from the Site to the north, west and south. This habitat does not occur on the Site itself. Also 
shown on Figure 5 are several protected inland waterfowl/wading bird areas in the vicinity of 
the Site, the closest being approximately 3,200 feet to the southeast. 
 
There are no undeveloped habitat blocks and connectors within a one-mile radius of the Site, as 
shown on Figure 6. 
 
On Figure 7, a resource co-occurrence score of 0 to 2 is assigned for the Site due to the limited 
presence of environmental features on the Site, such as those discussed above. Scores can range 
from 0 to 18, depending on the presence and quality of features present. 
 

5.2.2  Presence of Constituents of Concern 

The presence of constituents of concern (COCs) in various Site media is discussed in previous 
HHRA sections.  All detected COCs are assessed for potential ecological impacts. 
 

5.2.3 Fate and Transport Characteristics 

VOCs and PAHs were detected during sampling of soil, sediment, and surface water.  As 
previously discussed, petroleum hydrocarbons and pesticides are not evaluated in this risk 
assessment.  
 
VOCs detected in soils were benzene, ethylbenzene, toluene, and xylenes, and styrene. These 
VOCs were infrequently detected.  VOCs have a somewhat low binding to organic matter that 
enhances migration and volatility/degradability and limits persistence. VOCs may volatilize 
from soil, surface water, and sediment to ambient air and could contact ecological receptors. 
 
PAHs were also detected; they have a strong tendency to bind to organic material, a low or non-
existent volatility, and a lower rate of biological or chemical degradation than VOCs. As such, 
PAHs have a limited tendency to migrate from locations where first released (except as incidental 
to media migration) and tend to be persistent in the environment. 
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5.2.4 Mechanisms of COPC Ecotoxicity 

The detected VOCs have a fairly low aquatic and terrestrial toxicity (TOXNET on-line database; 
IDEM 2000). Limited information on the mechanisms and toxicity of acetone or 2-butanone to 
ecological receptors was identified. 
 
PAHs have wide-ranging effects on ecological receptors. Effects on benthic invertebrates include 
inhibited reproduction, delayed emergence, sediment avoidance, and mortality. Fish exposed to 
PAHs have exhibited fin erosion, liver abnormalities, cataracts, and immune system impairments 
leading to increased susceptibility to disease. In aquatic systems, PAHs tend towards increased 
toxicity with increased molecular weight. Some PAHs are cancer-causing, producing tumors in 
epithelial tissues, and may also cause adverse effects on reproduction and development (EPA 
Region 5 Ecological Toxicity Information, undated). A key factor in PAH toxicity is the formation 
of reactive metabolites; and the mechanism of PAH-induced carcinogenesis is believed to be 
through the binding of PAH metabolites to deoxyribonucleic acid (DNA) (ATSDR 2009). 
 

5.2.5 Likely Categories of Potentially Affected Receptors  

At the Laundry Annex, potentially exposed ecological receptors could include terrestrial 
mammal, bird, and insect species that would normally be present in this area of Maine. 
Potentially exposed aquatic organisms include fish (to the extent that flow is continuous in the 
stream) and aquatic invertebrates and other insects.   
 

5.2.6 Potentially Complete Exposure Pathways 

At the Laundry Annex, potentially complete ecological exposure pathways exist only for 
exposure to surface water and sediment in the unnamed stream traversing the Site. Ecological 
exposure to COPCs in soil is unlikely, since soil contamination was identified only in subsurface 
soil at depths of 6 feet or deeper,  but exposures could occur if soil is disturbed. According to EPA 
(2015b), the average biologically relevant soil sampling depth is between 20 cm and 30 cm (7.9 to 
11.8 inches), depending on soil type, for the purposes of conducting a terrestrial risk assessment. 
This indicates that all soil samples were collected at soil depths that are not biologically relevant 
under current Site conditions. Similarly, direct exposure of ecological receptors to groundwater 
is unlikely since groundwater is located at depths greater than 8 feet and there are no reported 
springs in the annex area.  
 
5.3 Comparison of Site Detections with Ecological Screening Benchmarks 

A comparison of detected contaminants with ecological screening benchmarks is presented in 
this section to identify environmental COPCs. 
 

5.3.1 Soil 

Although soil samples were collected at soil depths that are not biologically relevant under 
current Site conditions, soil data are compared to ecological soil screening benchmarks in order 
to provide context for the SLERA. Table 5 - Summary of Soil Analytical Data and Comparison with 
Ecological Screening Benchmarks presents the VOC and PAH soil results which are compared to the 
following ecological screening benchmarks: 

• EPA Ecological Soil Screening Levels (EcoSSLs) (various dates); and 
• EPA Region 4 Ecological Soil Screening Values (EPA 2018). 



Human Health and Screening Level Ecological Risk Assessment  May 2021 
Former Loring AFB Laundry Annex Page 21 

  

 
The following soil samples contained constituent concentrations exceeding ecological soil 
screening benchmarks: 
 

EXHIBIT 4 
SOIL SAMPLES EXCEEDING ECOLOGICAL SOIL SCREENING VALUES 

Constituent 
Sample Exceeding  

Ecological Soil Screening  Benchmark 
(depth) 

Maximum 
Detected 

Concentration 

Ecological Soil 
Screening 

Benchmark [1] 
mg/kg mg/kg 

Ethylbenzene LASB-8-1 (12-14’)  4.4 0.27 

Xylenes LASB-7-1 (6-8’);  
LASB-8-1 (12-14’); LASB-11-1 (6-8’) 81.7 0.10  

Chrysene LASB-7-1 (6-8’) 1.4 Total HMW 
PAHs, 1.1 

Fluoranthene LASB-7-1 (6-8’) 1.6 Total HMW 
PAHs, 1.1 

Pyrene LASB-7-1 (6-8’) 1.9 Total HMW 
PAHs, 1.1 

mg/kg  Milligrams per kilogram 
HMW  High molecular weight 
 [1]   EPA Region IV ecological soil screening value 
 
All constituents identified as exceeding their ecological soil screening benchmarks were obtained 
from depths of 6 feet bgs or deeper,  
 

5.3.2 Sediment 

Table 3 presents sediment analytical data; constituents detected in sediment were acetone, 2-
butanone, and styrene. The following ecological sediment screening values were reviewed to 
compare with detections: 
  

• EPA Region III BTAG Freshwater Sediment Screening Benchmarks (EPA 2006), or 
• EPA Region 4 Freshwater Sediment Screening Levels for Narcotic Mode of Toxicity,  

ecological screening values (ESVs) (EPA 2018) 
 

Acetone was detected in both upstream and downstream sediments in 1999 and 2000; no analysis 
of acetone was conducted in subsequent sampling events. It is usually assumed that acetone is 
present as a sampling or analysis artifact; the downstream detection in 2000 was reportedly 
associated with the presence of acetone in the method blank, although the original lab reports 
were unavailable for review. There is no EPA Region III sediment screening value for acetone; it 
was detected at a higher concentration than the EPA Region 4 ESV (0.065 mg/kg) in one of two 
upstream samples at 0.337 mg/kg, and in one of two downstream samples at 0.485 mg/kg. 
 
2-Butanone was detected in the upstream sediment sample in 1999 only and not detected in any 
downstream sample.  There is no EPA Region III sediment screening value for 2-butanone; 
however, all detects were lower than the EPA Region 4 ESV (7.6 mg/kg). 
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Styrene was detected in the upstream sediment sample in 2000 only and not detected in any 
downstream sample. The detected concentration (0.00672 mg/kg) was below both the EPA 
Region III sediment screening value for styrene (0.56 mg/kg) and the Region 4 ESV (0.126 
mg/kg). 
  

5.3.3 Surface Water 

Table 4 presents surface water analytical data; one constituent, acetone, was detected in surface 
water. Only EPA Region 4 Surface Water Screening Values (EPA 2018) were available for acetone 
as an ecological surface water benchmark. 
 
Acetone was detected in upstream and downstream surface water samples in 1999 at equal 
concentrations, but was not detected in the 2000 sampling.  It is usually assumed that acetone is 
present as a sampling or analysis artifact; also acetone was found to be present in the laboratory 
method blank, although the laboratory report was unavailable for review. The detected 
concentration did not exceed the ecological surface water benchmark.  
 

5.3.4 Groundwater 

There is no direct exposure of ecological receptors to in situ groundwater, so this medium was 
not screened for ecological concerns. 
 
5.4  Interpretation of Screening Results 
 
For soil: 
 

• Ethylbenzene, xylenes, chrysene, fluoranthene and pyrene were detected at 
concentrations exceed their ecological soil screening benchmarks in soil samples at depths 
greater than 6 feet. 

• This soil depth is below the EPA-identified biologically relevant depth. Therefore, 
exposure of ecological receptors to soil is currently incomplete, although ecological 
receptor exposure to subsurface soil could potentially occur in the future during utility 
work if impacted subsurface soil is relocated to the surface. 

Based on these findings, there is no evidence of the potential for ecological risks due to contact 
with the deep soil at the Laundry Annex Site. 
 
For sediment: 
 

• Acetone was detected in both upstream and downstream sediments in 1999 and 2000, 
suggesting either an upstream source or presence of acetone as a sampling artifact. There 
is no sediment screening criteria for acetone. 

• 2-Butanone and styrene were only detected in sediment samples upstream of the Site.  
 
Based on these findings, no evidence of the potential for ecological risks exists with respect to 
sediment at the Laundry Annex Site. 
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For surface water:  
 

• Acetone was detected in upstream and downstream surface water samples in 1999 at 
equal concentrations, but is a common laboratory contaminant and was also present in 
the laboratory method blank. In 2000, acetone was not detected in surface water. 

• Acetone detections did not exceed its ecological sediment benchmark concentration. 
 
Based on these findings, no evidence of the potential for an ecological risk exists with respect to 
surface water. 
 
5.5  Preliminary Exposure Estimates and Risk Calculations 

The only media that ecological receptors are potentially exposed to under current Site uses are 
sediment and surface water, and all detected constituent concentrations are either below 
screening values or point to an alternate source, such as laboratory contamination. Therefore, no 
additional exposure estimates or risk calculations are needed. 
 
Exposure of ecological receptors to soil and groundwater is currently incomplete. Although 
ecological receptor exposure to subsurface soil could potentially occur in the future during utility 
work, if impacted subsurface soil is relocated to the surface, quantitative risk calculations were 
not performed.  
 
5.6  SLERA Summary 

The SLERA concludes that the Site does not pose an unacceptable risk to ecological receptors and 
thus, a full baseline ecological assessment is not required. 
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6.0  SUMMARY AND CONCLUSIONS 
 
An HHRA and SLERA were conducted for the Loring AFB Laundry Annex Site in Presque Isle, 
Maine, using site-specific data and USACE and EPA risk assessment guidance. 
 
The HHRA assessed potential health risks posed to one receptor group: utility workers.  The 
utility worker receptor group was assessed for exposure to COPCs through soil ingestion, soil 
dermal contact, outdoor inhalation of entrained soil particles, and outdoor inhalation of volatile 
COPCs from soil. The COPCs for the HHRA were xylenes, naphthalene, benzo(a)pyrene, and 
dibenzo(a,h)anthracene.   
 
Quantitative results of the HHRA are summarized below: 
 

EXHIBIT 5 
HUMAN HEALTH RISK ASSESSMENT SUMMARY  

 
Receptor Group Non-carcinogenic  

Hazard Index 
Excess Lifetime 

Cancer Risk 
Current/Future Site Uses   
Utility Workers 0.2 4 x 10-9 
    

The calculated HI for utility workers, is below the maximum acceptable HI of 1 and calculated 
cancer risks are below the maximum acceptable CERCLA cancer risk of 1x10-4.  Construction 
workers for a potential future parking lot would have a lower risk than the estimated risk for the 
utility worker exposure scenario.  Therefore, the Site does not pose an unacceptable risk to human 
health for utility workers or for workers constructing a potential future parking lot.  
 
Future residential and commercial/industrial use of the Site was not assessed because of the 
parcel’s transfer deed restrictions and municipal zoning ordinance, the foreseeable future use is 
undeveloped or possibly a parking lot, which would further reduce the soil exposure potential 
for future Site users.  The current use is “green space”, parking, and snow storage for the adjacent 
building. 
 
The SLERA concluded that the Site does not pose an unacceptable risk to ecological receptors and 
that a full baseline ecological assessment is not required.  
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Shoreland Zoning
M aine’s M andatory S horeland Z oning Act is intended to protect water quality, conserve 
wildlife habitat, and preserve the natural beauty of M aine’s shoreline areas.  S uccessful 
implementation requires local awareness of and appreciation for surface water 
resources and effective enforcement of setback  and buffer requirements.
   At a minimum, M aine’s shoreland z ones include all land within:
 • 250 feet of the high-water line of any pond over 10 acres, any river that drains at
    least 25 square miles, and all tidal waters and saltwater marshes;

 • 250 feet of a freshwater wetland over 10 acres (except “forested” wetlands); and
 • 75 feet of a stream that is either an outlet stream of a great pond, or located below

 the confluence of two perennial streams as depicted on a US GS  topographic map.
Sh o relan d zo n in g en co urages to wn s to  p ro vide greater p ro tectio n  to  th eir lo cal water 
reso urces by ap p lyin g sh o relan d zo n e p ro tectio n s to  additio n al reso urce typ es such  as 
smaller streams an d wetlan ds, an d rare terrestrial features.  Fo r sp ecific guidan ce 
regardin g Main e’s Man dato ry Sh o relan d Zo n in g Act co n tact th e Dep t. o f En viro n men tal 
Pro tectio n  Sh o relan d Zo n in g Un it:  207-287-3901 (Augusta), 207-822-6300 (Po rtlan d), 
207-941-4116 (Ban go r). www.main e.go v/dep /blwq /do cstan d/szp age.h tm

Precipitation is the source of all water.  S urface water and ground water are related.  
Drink ing water can come from either source.  Ground contaminants can affect both.
T he relationship between ground water and surface water is part of the hydrologic 
cycle.  Precipitation that falls from the atmosphere as rain or snow reaches the land 
surface and recharges rivers, lak es, wetlands, and other surface bodies of water directly 
through overland runoff.  S urface water also seeps into the ground through infiltration 
and eventually reaches the ground water; or through evaporation, returns to the 
atmosphere.  W ater evaporates from leaves and stems of plants through transpiration.

OverlandRunoff

Lake

InfiltrationInfiltration

Evaporation
TranspirationPrecipitation

The Relationship of Ground
Water and Surface Water

OverlandRunoff

Lake

InfiltrationInfiltration

Evaporation
TranspirationPrecipitation

OverlandRunoff

Lake

InfiltrationInfiltration

Evaporation
TranspirationPrecipitation

The Relationship of Ground
Water and Surface WaterRelationship of Ground Water and Surface Water

T his map depicts riparian areas associated with major surface water features and 
important public water resources. T his map does not depict all streams or wetlands 
k nown to occur on the landscape and should not be used as a substitute for on the 
ground surveys. T his map should be used as a planning reference only and is intended 
to illustrate the natural hydrologic connections between surface water features.  
Protecting riparian habitats protects water quality, maintains habitat connections, and 
safegards important economic resources including recreational and commercial fisheries.

LEGEND

Organized Township Boundary

Unorganized Township 

Selected Town or Area

Aquifers - flow of at least 10 gallons per minute

NWI Wetlands - National W etlands Inventory (NW I) uses aerial photographs to 
approximate wetland locations.  NW I data is not a comprehensive mapping of 
wetland resources and typically under represents the presence of wetlands on 
the landscape.  T he presence of wetlands needs to be determined in the field 
prior to conducting activities that could result in wetland disturbance.
Riparian Habitat - depicted using common regulatory z ones including a 
250-foot-wide strip around Great Ponds (ponds >10 acres), rivers, coastline, 
and wetlands >10 acres and a 75-foot-wide strip around streams.  Riparian 
areas depicted on this map may already be affected by existing land uses. 
Shellfish Growing Areas - T he M aine Department of M arine Resources maps 
growing areas for economically important shellfish resources.  T his map depicts 
softshell and hard clam resources in order to illustrate the relation of these 
resources to streams and shoreline areas vital to their conservation.

Subwatersheds - Drainage divides are grouped together to form 
subwatersheds.  S ee inset below for more information.
Drainage divides - T hese are the smallest hydrologic units mapped in M aine.  
T hey contain watershed boundaries for most ponds and rivers in M aine.

Brook Trout Habitat - S treams and ponds, buffered to 100 feet, where wild  
Brook  T rout populations have been documented, or managed to enhance local 
fisheries.

Source protection area - Buffers that represent source water protection areas
for wells and surface water intak es that serve the public water supply.  T heir 
siz e is proportional to population served and/or by the type of water supply 
system.  T hese buffers range from 300 to 2,500 feet in radius.  

Public Water Supply Wells

Developed- Impervious surfaces including buildings and roads

Blaine
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A watershed includes all of the land that drains to a common
waterbody. T he areas within the watershed are link ed eco-
logically by the water, sediment, nutrients, and pollutants 
that flow through them. For the purpose of mapping
"hydrological units," watersheds are often grouped into 
larger drainages or divided into smaller ones. Drainage 
divides (shown on main map as yellow line), are the small-
est hydrological units and generally drain into small ponds,
wetlands, or streams. T hese units are grouped into sub-
watersheds (HU12) and are represented on the main map 
and the above inset map by the yellow-brown-yellow outlines.

Regional View of Watersheds

1 inch = 6 miles

Main Map Extent

Selected Town 
   or Area
Subwatersheds

Data Sources
DATA SOURCE INFORMATION
 T OW NS HIP BOUNDARIES
   M aine Office of GIS  (2013); metwp 24
 ROADS
   M aine Office of GIS , M aine Department of 
   T ransportation (2013); medo tp ub
 HY DROLOGY
   US GS  National Hydrography Dataset (NHD) 
    M aine (2012 ) 
 DEVELOPED
   M aine Office of GIS , M aine Department of 
   Environmental Protection, M aine Deprtment 
    of Inland Fisheries and W ildlife (2011);
    imp ervio us_ ch an ge_ 2007
 NAT IONAL W ET LANDS  INVENT ORY
   U.S . Fish & W ildlife S ervice (2013);  NWI
DATA SOURCE CONTACT INFORMATION
 M aine Office of GIS : http://www.maine.gov/megis/
 M aine Natural Areas Program: http://www.maine.gov/dacf/mnap/index.html
 M aine Department of M arine Resources: http://www.maine.gov/dmr/
 M aine Department of T ransportation: http://www.maine.gov/mdot/
 M aine Geological S urvey: http://www.maine.gov/doc/nrimc/mgs/mgs.htm
 M aine Department of Inland Fisheries & W ildlife: http://www.maine.gov/ifw/wildlife/index.html
DIGITAL DATA REQUEST
 To  req uest digital data fo r a to wn  o r o rgan izatio n , p lease visit o ur website.
  http://www.beginningwithhabitat.org/the_ maps/gis_ data_ request.html

S HELLFIS H
   M aine Department of M arine Resources; 
   so ftsh ell_ clams, h ard_ clams
RIPARIAN BUFFERS
   M aine Office of GIS , M aine Natural Areas Program 
   (2011)
W ELLS , W ELL BUFFERS
   M aine Office of GIS , M aine Department of Human 
   S ervices-Drink ing W ater Program (2004); wells, wellsbuf
AQ UIFERS
   M aine Office of GIS , M aine Geological S urvey  (2006); 
   aq uifer_ p o lygo n s
DRAINAGE DIVIDES
   M aine Office of GIS  (1994); medrdvd
BROOK  T ROUT  HABIT AT
   M aine Department of Inland Fisheries & W ildlife (2011)

www.beginningwithhabitat.orgwww.beginningwithhabitat.org
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Arnold Brook-Lower Presque Isle Stream
Drainage

Alder Brook
Drainage

Shields Brook-Upper Presque Isle Stream
Drainage

Rideout Brook-Prestile Stream
Drainage

Rocky Brook
Drainage

Christina Reservoir-Prestile Stream
Drainage

Pattee Brook
Drainage

Pettingill Brook-Aroostook River
Drainage

Hockenhull Brook-Aroostook River
Drainage
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Data Sources
DATA SOURCE INFORMATION
   (note: italicized file names can be downloaded from Maine Office of GIS)
TOWNSHIP BOUNDARIES
   Maine Office of GIS (2015); metwp24
ROADS
   Maine Office of GIS, Maine Department of Transportation (2015); medotpub
HYDROLOGY
   Maine Office of GIS, U.S. Geological Survey (2010);  NHD 
DEVELOPED
   Maine Office of GIS, Maine Department of Inland Fisheries and Wildlife (2015)
NATIONAL WETLANDS INVENTORY (NWI)
   Maine Office of GIS (2015); NWI
DRAINAGE DIVIDES
   Maine Office of GIS (2015); medrdvd
DATA SOURCE CONTACT INFORMATION
Maine Office of GIS: http://www.maine.gov/megis/
Maine Department of Transportation: http://www.maine.gov/mdot/
Maine Department of Agriculture, Conservation and Forestry: 
  http://www.maine.gov/dacf/planning/index.html
Maine Geological Survey: http://www.maine.gov/doc/nrimc/mgs/mgs.htm
DIGITAL DATA REQUEST
To request digital data for a town or organization, visit our website.
http://www.beginningwithhabitat.org/the_maps/gis_data_request.html

National Wetlands Inventory (NWI) maps (the basis of wetlands shown on this map) are 
interpreted from high altitude photographs. NWI Wetlands are identified by vegetation, 
hydrology, and geography in accordance with "Classification of Wetlands and Deepwater 
Habitats" (FWS/OBS-79/31, Dec 1979). The aerial photographs document conditions for 
the year they were taken. There is no attempt, in either the design or products of this 
inventory, to define the limits of proprietary jurisdiction of any Federal, State, or local 
government. NWI maps depict general wetland locations, boundaries, and 
characteristics. They are not a substitute for on-ground, site-specific wetland delineation.

Wetland Class: Fill Color
Aquatic Bed (floating or submerged aquatic vegetation), Open Water

Emergent (herbaceous vegetation), Emergent/Forested Mix (woody vegetation 
>20 ft tall), Emergent/Shrub-Scrub Mix (woody vegetation <20 ft tall)

Forested, Forested/Shrub-scrub

Shrub-scrub

Other (rocky shore, streambed, unconsolidated shore, reef, rocky bottom)

LEGEND
This map depicts all wetlands shown on National Wetland Inventory (NWI) maps, but 
categorized them based on a subset of wetland functions. This map and its depiction 
of wetland features neither substitute for nor eliminate the need to perform on-the-
ground wetland delineation and functional assessment. In no way shall use of this map 
diminish or alter the regulatory protection that all wetlands are accorded under 
applicable State and Federal laws. For more information about wetlands characterization, 
contact Elizabeth Hertz at the Maine Department of Conservation (207-287-8061, 
elizabeth.hertz@maine.gov).

The Wetlands Characterization model is a planning tool intended to help identify likely 
wetland functions associated with significant wetland resources and adjacent uplands.  
Using GIS analysis, this map provides basic information regarding what ecological 
services various wetlands are likely to provide. These ecological services, each of which 
has associated economic benefits, include: floodflow control, sediment retention, finfish 
habitat, and/or shellfish habitat. There are other important wetland functions and values 
not depicted in this map. Refer to www.maine.gov/dep/water/wetlands/ipwetfv2.html 
for additional information regarding wetland functions and values. Forested wetlands and 
small wetlands such as vernal pools are known to be underrepresented in the National 
Wetlands Inventory (NWI) data used to create this map. The model developed to 
estimate the functions provided by each wetland could not capture every wetland 
function or value. Therefore, it is important to use local knowledge and other data 
sources when evaluating wetlands, and each wetland should be considered relative to 
the whole landscape/watershed when assessing wetland resources at a local level.  

" " " " "

" " " " "

" " " " "

" " " " "

" " " " "

((((((((
((((((((
((((((((
((((((((
((((((((
((((((((
((((((((
((((((((

RUNOFF / FLOODFLOW ALTERATION
Wetlands provide natural stormwater control capabilities. As natural basins in 
the landscape, wetlands are able to receive, detain, and slowly release 
stormwater runoff. Wetland shelves along stream banks naturally regulate 
flood waters by providing an area for swollen stream flows to expand and slow, 
thereby protecting downstream properties. This map assigns 
Runoff/Floodflow Alteration Functions to wetlands that are (a) contained in a 
known flood zone, (b) associated with a surfacewater course or waterbody, and 
(c) with slope < 3%.
   AND/OR
EROSION CONTROL / SEDIMENT RETENTION
Wetlands act as natural sponges that can hold water, allowing suspended 
particles such as sediment to settle out. The dense vegetation in most 
wetlands helps to stabilize soil and slow water flows, thereby reducing scouring 
and bank erosion. This map assigns Erosion Control / Sediment Retention 
functions to wetlands with (a) slope < 3%; (b) emergent vegetation; and 
(c) close proximity to a river, stream, or lake.
FINFISH HABITAT
Wetlands with documented finfish populations, including wetlands adjacent to 
a river, stream, or lake.
   AND/OR
SHELLFISH HABITAT
Inland wetlands and streams can directly affect the status of coastal shellfish 
harvest areas. Fecal coliform bacteria and waterborne nutrients resulting from 
land use changes away from the coast can travel via surface water to 
harvestable flats. One failed septic system near a stream could close a mudflat 
several miles away. Excessive nutrients can reduce water clarity and 
stimulate epiphytic growth that degrades eelgrass meadows.  Conservation of 
freshwater wetlands and stream buffers in coastal watersheds is a key 
component in marine resource conservation. This map assigns a Shellfish 
Habitat function to wetlands within 0.5 miles of (a) identified shellfish habitat, 
(b) identified shellfish closure areas, or (c) mapped eelgrass beds OR 
palustrine wetlands directly connected by a stream of < 0.5 mile in length to
(a) identified shellfish habitat, (b) identified shellfish closure areas, or
(c) mapped eelgrass beds.
PLANT/ANIMAL HABITAT
Nearly all wildlife species, and many of Maine’s plant species, depend on 
wetlands during some part of their life cycle. For the purposes of this map, 
wetlands containing open water or emergent vegetation, 3 or more wetland 
vegetation classes (see below), and within ¼ mile of a known rare, threatened, 
or endangered plant or animal occurrence, within ¼ mile of a mapped 
significant or essential habitat, or within ¼ mile of a rare or exemplary natural 
community have been assigned this function. Rare element occurrences and 
mapped habitats can be found on Map 2 High Value Plant & Animal Habitats.
OTHER FUNCTIONS
CULTURAL/EDUCATIONAL. Wetlands within ¼ mile of a boat ramp or school 
have been assigned this value as these wetlands are likely candidates for use 
as outdoor classrooms, or similar social benefit. Wetlands rated for other 
functions listed above may also demonstrate cultural/educational values 
although not expressly shown.
   OR
NO DOCUMENTED FUNCTION. The basis of this characterization is high 
altitude aerial photos. Photo quality often limits the information that can be 
interpreted from small wetland features, or those with dense canopy cover.  
Although not assigned a function under this study, ground surveys may reveal 
that these wetlands have multiple functions and values.

Wetland Functions: Fill Pattern
Some wetlands may have more than one funtion (fill pattern)

Organized Township Boundary

Developed: Impervious surfaces including buildings and roads

Subwatersheds- The shaded, background polygons are 
subwatersheds (areas that drain to a particular lake, wetland, 
pond, river, stream, or the ocean). The subwatersheds are 
shaded to show topographic relief. This "hillshading" 
assumes the sun is shining from the northwest, so ridgetops 
and northwest-facing slopes appear light, whereas valleys and 
southeast-facing slopes appear dark. Because many areas 
of Maine are relatively flat, the topographic relief shown here 
has been exaggerated to make the details easier to see.

Selected Town or Area of Interest

Unorganized Township

State of Maine

An Approach to Conserving Maine's Natural 
Space for Plants, Animals, and People

www.beginningwithhabitat.orgwww.beginningwithhabitat.org

Wetlands CharacterizationWetlands Characterization
Supplementary Map 7Supplementary Map 7

This map is non-regulatory and is intended for planning purposes only
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Fries' Pondweed
Endangered Species

Fries' Pondweed
Endangered Species

Swamp Honeysuckle
Species of Special Concern

Marsh Valerian
Species of Special Concern

Marsh Valerian
Species of Special Concern

Wild Ginger
Threatened Species

Wild Ginger
Threatened Species

Capillary Sedge
Species of Special Concern

Prairie Sedge
Threatened Species

Small Yellow Water Crowfoot
Species of Special Concern

Northern Slender Pondweed
Species of Special Concern

Circumneutral Pond
Natural Community

Common Gallinule
Threatened Species

Pygmy Snaketail
Species of Special Concern

Rare Turtle
Species of Special Concern

Sedge Wren
Endangered Species

Short-eared Owl
Threatened Species

Upland Sandpiper
Threatened Species

Upland Sandpiper
Threatened Species

Upland Sandpiper
Threatened Species

Bald Eagle
Species of Special Concern

Bald Eagle
Species of Special Concern

Bald Eagle
Species of Special Concern

Bald Eagle
Species of Special Concern

Bald Eagle
Species of Special Concern

Bald Eagle
Species of Special Concern

Circumneutral Pond
Natural Community
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Beginning with Habitat (BwH) is a voluntary tool intended to assist landowners, resource 
managers, planners, and municipalities in identifying and making informed decisions 
about areas of potential natural resource concern. This data includes the best available 
information provided through BwH’s coalition partners as of the map date, and is intended 
for information purposes only. It should not be interpreted as a comprehensive analysis of 
plant and animal occurrences or other local resources, but rather as an initial screen to 
flag areas where agency consultation may be appropriate. Habitat data sets are updated 
continuously as more accurate and current data becomes available. However, as many 
areas have not been completely surveyed, features may be present that are not yet 
mapped, and the boundaries of some depicted features may need to be revised. Local 
knowledge is critical in providing accurate data. If errors are noted in the current depiction 
of resources, please contact our office. Some habitat features depicted on this map are 
regulated by the State of Maine through the Maine Endangered Species Act (Essential 
Habitats and threatened and endangered species occurrences) and Natural Resources 
Protection Act (Significant Wildlife Habitat). We recommend consultation with MDIFW 
Regional Biologists or MNAP Ecologists if activities are proposed within resource areas 
depicted on this map. Consultation early in the planning process usually helps to resolve 
regulatory concerns and minimize agency review time. For MDIFW and MNAP contact 
information, visit http://www.beginningwithhabitat.org/contacts/index.html.

Rare or Exemplary Plants and Natural Communities

Known rare, threatened, or endangered plant occurrences are based on field observations.  
Consult with a Maine Natural Areas Program (MNAP) Ecologist to determine conservation 
needs of particular species. For more information regarding rare plants, the complete list of 
tracked species and fact sheets for those species can be found at: http://www.maine.gov/
doc/nrimc/mnap/features/plantlist.htm

Rare Plant Locations

The MNAP has classified and distinguished 98 different natural community types that 
collectively cover the state’s landscape. These include such habitats as floodplain forests, 
coastal bogs, alpine summits, and many others. Each type is assigned a rarity rank of 1 (rare) 
through 5 (common). Mapped rare natural communities or ecosystems, or exemplary 
examples of common natural communities or ecosystems, are based on field surveys and 
aerial photo interpretation. Consult with an MNAP Ecologist to determine conservation needs
of particular communities or ecosystems.  

Rare or Exemplary Natural Community Locations

Essential Wildlife Habitats

Maine's Department of Inland Fisheries & Wildlife (MDIFW, www.state.me.us/ifw) maps areas 
currently or historically providing habitat essential to the conservation of endangered or 
threatened species as directed by the Maine Endangered Species Act (12 MRSA, Chapter 
925, Subchapter 3, Sections 12804 and 12806) and regulations (MDIFW Rules, Chapter 
8.05). Identification of Essential Habitat areas is based on species observations and 
confirmed habitat use. If a project occurs partly or wholly within an Essential Habitat, it must 
be evaluated by MDIFW before state and/or municipal permits can be approved or project 
activities can take place.

WWWWWWW
WWWWWWW
WWWWWWW
WWWWWWW Roseate Tern Nesting Area or

Piping Plover-Least Tern Nesting, Feeding, & Brood-Rearing Area

Significant Wildlife Habitats

A pool depression used for breeding by amphibians and other indicator species and that 
portion of the critical terrestrial habitat within 250 ft of the spring or fall high water mark.  A 
vernal pool must have the following characteristics: natural origin, nonpermanent hydroperiod, 
lack permanently flowing inlet or outlet, and lack predatory fish.

Significant Vernal Pools

Breeding, migrating/staging, or wintering areas for coastal waterfowl or breeding, feeding, 
loafing, migrating, or roosting areas for coastal wading birds.  Tidal Waterfowl/Wading Bird 
habitats include aquatic beds, eelgrass, emergent wetlands, mudflats, seaweed communities, 
and reefs.

Tidal Waterfowl / Wading Bird

Coastal staging areas that provide feeding habitat like tidal mud flats or roosting habitat like 
gravel bars or sand spits for migrating shorebirds

(((((((
(((((((
(((((((
(((((((

Shorebird Areas

An island, ledge, or portion thereof in tidal waters with documented, nesting seabirds or 
suitable nesting habitat for endangered seabirds.  

" " " " " " " "
" " " " " " " "
" " " " " " " "
" " " " " " " "
" " " " " " " " Seabird Nesting Island

Freshwater breeding, migration/staging, and wintering habitats for inland waterfowl or 
breeding, feeding, loafing, migration, or roosting habitats for inland wading birds.

Inland Waterfowl / Wading Bird

Forested area possibly used by deer for shelter during periods of deep snow and cold 
temperatures. Assessing the current value of a deer wintering area requires on-site 
investigation and verification by IF&W staff. Locations depicted should be considered as 
approximate only.

Candidate Deer Wintering Area

Maine's Natural Resources Protection Act (NRPA, 1988) is administered by the Maine 
Department of Environmental Protection (MDEP; http://www.maine.gov/dep/blwq/docstand/
nrpapage.htm) and is intended to prevent further degradation and loss of natural resources 
in the state, including the above Significant Wildlife Habitats that have been mapped by 
MDIFW. MDEP has regulatory authority over most Significant Wildlife Habitat types. The 
regional MDEP office should be consulted when considering a project in these areas.

Maine's Natural Resources Protection Act 

Rare, Threatened, or Endangered Wildlife

Consult with an MDIFW regional biologist to determine the relative importance and 
conservation needs of the specific location and supporting habitat.  For more information 
regarding individual species visit our website, http://www.maine.gov/ifw/wildlife/species/
endangered_species/state_list.htm, for species specific fact sheets.
The Federal Endangered Species Act requires actions authorized, funded, or carried out 
by federal agancies be reviewed by the U. S. Fish and Wildlife Service. If your project occurs 
near an occurrence of the Atlantic Salmon, Roseate Tern, Piping Plover, Canada Lynx, New 
England Cottontail, Fubish's Lousewort, or Small-whorled Pagonia contact the Maine Field 
Office, USFWS, 1168 Main St., Old Town, ME 04468.

Known rare, threatened, or endangered species occurrence and/or the associated 
habitats based on species sightings.  

Atlantic Salmon Spawning/Rearing Habitat

Mapped by Atlantic Salmon Commission (ASC) and US Fish & Wildlife Service (USFWS) 
from field surveys on selected Penobscot and Kennebec River tributaries and the Dennys, 
Ducktrap, East Machias, Machias, Pleasant, Narraguagus, and Sheepscot Rivers.

Atlantic Salmon Limited Spawning Habitat

Atlantic Salmon Rearing Habitat

Atlantic Salmon Spawning Habitat

Organized Township Boundary

Unorganized Township 

Developed: Impervious surfaces such as buildings and roads

Selected Town or Area of Interest

Data Sources
DATA SOURCE INFORMATION
  TOWNSHIP BOUNDARIES
     Maine Office of GIS: Metwp24 (2013)
  ROADS
     Maine Office of GIS, Maine Department of Transportation: Medotpub (2015)
  HYDROLOGY
     U.S. Geological Survey National Hydrography Dataset (NHD) Maine (2012)
  DEVELOPED
     Maine Office of GIS, Maine Department of Inland Fisheries and Wildlife, and multiple other agencies:
     Imperv (2015)
  ESSENTIAL & SIGNIFICANT WILDLIFE HABITATS
     Maine Office of GIS, Maine Department of Inland Fisheries & Wildlife;  DWA, ETSC, Ehplvtrn, Ehrtern, 
     IWWH, Sni, Shorebird, TWWH (2003-2015)
  RARE NATURAL COMMUNITIES & PLANTS
     Maine Natural Areas Program: MNAP_eos (2015)
  ATLANTIC SALMON HABITAT
     Maine Office of GIS, Maine Atlantic Salmon Commission, U.S. Fish & Wildlife Service: Ashab3 (2013)
DATA SOURCE CONTACT INFORMATION
  Maine Office of GIS: http://www.maine.gov/megis/catalog/
  Maine Natural Areas Program: http://www.maine.gov/dacf/mnap/index.html
  Maine Department of Inland Fisheries & Wildlife: http://www.maine.gov/ifw/
  U.S. Fish & Wildlife Service, Gulf of Maine Program: http://gulfofmaine.fws.gov
  Maine Atlantic Salmon Commission: http://www.maine.gov/asc/
  Maine Department of Transportation: http://www.maine.gov/mdot/
DIGITAL DATA REQUEST
  To request digital data for a town or organization, please visit our website.
    http://www.beginningwithhabitat.org/the_maps/gis_data_request.html

Supported in 
part by Loon
Conservation 

Plate funds

Supported in part 
by Maine Outdoor 

Heritage Fund 
lottery ticket sales

Map Prepared by Maine 
Department of Inland 
Fisheries & Wildlife

 October 2016State of Maine

www.beginningwithhabitat.orgwww.beginningwithhabitat.org

An Approach to Conserving Maine's Natural 
Space for Plants, Animals, and People

Primary Map 2Primary Map 2
High Value Plant & Animal HabitatsHigh Value Plant & Animal Habitats

This map is non-regulatory and is intended for planning purposes only
Presque IslePresque Isle

cfuller
Oval

cfuller
Text Box
Location of Laundry Annex

cfuller
Line

cfuller
Text Box
FIGURE 5









 
   



    

 









   

  

 







 

   





 

























  
 

 
 




  




 

 


 

   

  

              


















 




 

  



 




 

  

 
 




 

  














 

 

 

  


 

   




 





 


 



  








  



  


















 





 
 



 

  





 

 


 





  

  
 









 
 



       

 
  



   

 




     

     
   



 

         











 



 










          
 



     
  










  



 








 










 













    






   




























   






 













 








   
   







  











 






 





 

 

  

  
 

 

 








 

      







  










 












  

 


 
  



 



 



 







  






 









   





 
 





    






  



 





 

 







    




 

 
  



 





 



    




 

 







")205

Ar
oo

sto
ok

Ri
ver

Hardwood     Brook

£¤1
Hockenhull     Brook

Evere
tt    

 Broo
k

Ginn     Brook

Richardson     Brook

")210

")205 ")167

Birch     Brook

PR
ES

QU
E 

IS
LE

FO
RT

 FA
IR

FI
EL

D

£¤1A

Christina Resevoir

")163

Aroostook     River
")210

")10 Industrial
Waste
Pond

Driscoll     B
rook

£¤1

PR
ES

QU
E 

 IS
LE

EA
ST

ON

£¤1A

PRESQUE ISLE
WESTFIELD

PR
ES

QU
E 

IS
LE

EA
ST

ON

PRESQUE ISLE
CHAPM

AN

PRESQUE ISLE
M

APLETON

PRESQUE ISLE

£¤1

")10

")10

PRESQUE  ISLE
WESTFIELD

Elliot
Brook

Bennett
Lake

Dilling
Lake

Getchell Brook

Rocky
Brook

Pr
est

ile
Str

ea
mClark Brook

Wil liams Brook

CARIBOU
PRESQUE ISLE

Arnold
Brook

Presque         Isle 
Stream

WA
SH

BU
RN

PR
ES

QU
E 

IS
LE

606
Acres

1653
Acres

1067
Acres

1021
Acres

509
Acres

257
Acres

340
Acres

1887
Acres

219
Acres

207
Acres 365

Acres

2941
Acres

3013
Acres

1571
Acres

431
Acres

387
Acres

479
Acres

2138
Acres

1023
Acres

1563
Acres

411655
Acres

1223
Acres

101
Acres

2147
Acres

290
Acres

128
Acres

175
Acres

1541
Acres

2019
Acres

3839
Acres

772
Acres

1388
Acres

284
Acres

2497
Acres

696
Acres

1967
Acres

1995
Acres

2299
Acres

1178
Acres

1705
Acres

580
Acres 1283

Acres

360
Acres

1717
Acres

323
Acres

2081
Acres

3800
Acres

963
Acres

3612
Acres

3973
Acres

1713
Acres

974
Acres

988
Acres 1192

Acres1472
Acres

3603
Acres

  

Kilometers
1,000 0500

Meters
10.5

5,000 02,500
Feet Miles

10.5 Scale: 1:24,000 
Projection: UTM 19N
Datum: NAD 1983¶

Supported in 
part by Loon
Conservation 

Plate funds

Supported in part 
by Maine Outdoor 

Heritage Fund 
lottery ticket sales October 2016

Map Prepared by Maine 
Department of Inland 
Fisheries & Wildlife

State of Maine

As
hla

nd

Blaine

Caribou

Castle
Hill

Chapman

E Twp

Easton

Fort
Fairfield

Limestone

Mapleton

Mars
Hill

Ma
sa

rd
is

Perham

Presque
Isle

Scopan
Twp

T10 R3
WELS

T11 R4
WELS

T13 R5
WELS

T14 R5
WELS

Wade Washburn

Westfield

Woodland
Denmark

Tobique 20

Perth

Kent

Wicklow

Grand
Falls

Andover

Regional Undeveloped Blocks

Developed Areas
0 - 250 acres

250-500 acres

500-1,000 acres

1,000-5,000 acres

> 5,000 acres
1 inch equals 6 miles1 : 325,000

DATA SOURCE INFORMATION
  TOWNSHIP BOUNDARIES
    Maine Office of GIS: metwp24  (2013)
  ROADS
    Maine Office of GIS, Maine Department of Transportation): medotpub (2015)
  HYDROLOGY
    U.S. Geological Survey: NHD_Maine (2012)
  UNDEVELOPED HABITAT BLOCKS, DEVELOPMENT BUFFER, CONNECTORS 
    Maine Department of Inland Fisheries and Wildlife (2015)
  CONSERVATION LANDS
    Maine Department of Agriculture, Conservation, and Forestry, Land Use Planning 
    Commission, Maine Department of Inland Fisheries and Wildlife:
    Conserved Lands (2015)
  AERIAL IMAGERY
    U.S. Department of Agriculture: NAIP 2013 - state-wide 1-meter color orthoimagery
DATA SOURCE CONTACT INFORMATION  
  Maine Office of GIS - http://www.maine.gov/megis/catalog/
  Maine Dept. of Agriculture, Conservation and Forestry - http://www.maine.gov/dacf/
  Maine Dept. of Inland Fisheries & Wildlife - http://www.maine.gov/ifw/
  Maine Department of Transportation - http://www.maine.gov/mdot/
  Maine Department of Environmental Protection - http://www.maine.gov/dep/
DIGITAL DATA REQUEST 
  To request digital data for a town or organization, visit our website.
  http://www.beginningwithhabitat.org/the_maps/gis_data_request.html

Data Sources

Aerial Imagery
Aerial imagery is often the best tool available to visualize existing patterns of development 
and resulting changes in the natural landscape. By depicting undeveloped habitat blocks, 
habitat connectors and conserved lands with aerial photos, the map user can more easily 
identify opportunities to expand the size and ecological effectiveness of local conservation 
efforts.

Habitat Blocks
Development Buffer (pale transparency)
250-500 foot buffer around improved roads and developed areas based on 
development intensity.
Undeveloped Habitat Block
Remaining land outside of Development Buffers. Blocks greater than 100 acres 
are labeled with their estimated acreage.

Highway Bridge Connectors
Highway bridges along I-95 and I-295 that span riparian habitat connecting 
adjacent but separated habitat blocks.These are locations where species are 
likely to take advantage of infrastructure to move between habitat blocks.

Undeveloped Block Connectors
Likely road crossing areas linking undeveloped habitat blocks greater than 100 acres. The 
threat of habitat fragmentation and animal mortality corresponds to traffic volume. 

Red lines represent habitat road 
crossings with daily traffic volumes 
greater than 2000 vehicles per day.

Yellow lines represent habitat road 
crossings with daily traffic volumes 
less than 2000 vehicles per day.

Represented habitat connections identified through computer modeling highlight locations
where quality habitat is likely to occur on both sides of a given road between undeveloped
habitat blocks greater than 100 acres and between higher value wetlands.These 
representations are approximate and have not been field verified.

Approximate Road Crossing Habitat Connections

Riparian Connectors 
Likely crossing locations for wetland dependent species moving between waterways and 
wetlands divided by roads 

Purple lines represent riparian road 
crossings with daily traffic volumes 
greater than 2000 vehicles per day.

Blue lines represent riparian road 
crossings with daily traffic volumes 
less than 2000 vehicles per day.

The State of Maine’s conserved lands database includes lands in federal, state, and 
non-profit ownership. It does not include many privately owned conservation lands, 
especially those protected by local land trusts, or town owned conservation lands. For the 
most accurate and current information about land ownership, consult with the local 
assessor and/or other local land management agencies. If public access potential to any 
of the properties displayed here is uncertain, landowners should be contacted to 
determine if permission is necessary.

Conserved Lands

Ownership Type  (transparent layers)

State
Wildlife Management Areas and other properties managed by the Department of Inland 
Fisheries and Wildlife, state parks, and parcels managed by the Bureau of Parks & 
Lands.

Private Conservation
Properties owned and managed by private (usually non-profit) organizations such as 
The Nature Conservancy, Maine Coast Heritage Trust; Trust for Public Land, and local 
land trusts.

Easement
Voluntary legal agreements that allow landowners to realize economic benefit by 
permanently restricting the amount and type of future development and other uses on all 
or part of their property as they continue to own and use it. 

Federal
National parks, forests, and wildlife refuges. (Includes Canadian conserved lands.)

Municipal
Town parks, water district properties, community forests, etc.

This map highlights undeveloped natural areas likely to provide core habitat blocks and 
habitat connections that facilitate species movements between blocks. Undeveloped 
habitat blocks provide relatively undisturbed habitat conditions required by many of 
Maine’s species. Habitat connections provide necessary opportunities for wildlife to travel 
between preferred habitat types in search for food, water, and mates. Roads and 
development fragment habitat blocks and can be barriers to moving wildlife. By 
maintaining a network of interconnected blocks towns and land trusts can protect a wide 
variety of Maine’s species—both rare and common—to help ensure rich species diversity 
long into the future. Maintaining a network of these large rural open spaces also protects 
future opportunities for forestry, agriculture, and outdoor recreation. 
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Selected Resource Layers and Assigned Values
Geographic Information System (GIS) software provides a ready means to help identify 
areas of high resource cooccurrence. The selected data layers of interest are assigned
a relative weight, or value, and then overlaid on one another. The values are then 
summed, classified, and symbolized, revealing the concentration of attributes in a given 
landscape. (Some of the layers listed may not apply to, or be present on, the area 
represented by this map.) 
Rare and Exemplary Natural Communities
  S1 (Critically Imperiled). Value of 4
  S2 (Imperiled). Value of 4
  S3 (Rare). Value of 3
  S4 and S5 with A or B viability (Exemplary). Value of 3
Rare Plants
  S1 (Endangered). Value of 3
  S1S2 - S2 (Threatened). Value of 2
  S2S3 - S3 (Special Concern). Value of 1
Listed Animals
  Endangered Species (with buffer). Value of 3
  Threatened Species (with buffer). Value of 2
  Species of Special Concern (with buffer). Value of 1
Significant Wildlife Habitats
  Shorebird Habitat. Value of 3
  Seabird Nesting Islands. Value of 3
  Essential Wildlife Habitat. Value of 3
  Wading Bird and Waterfowl Habitats (inland and tidal). Value of 2
  Deer Wintering Areas. Value of 1
  Significant Vernal Pools (with 500’ buffer). Value of 1
  Atlantic Salmon Habitat. Value of 2
  Heritage BrookTrout Waters. Value of 2
  Shellfish Beds. Value of 1
Riparian Zones and Water Resources
  Tidal waters 250' buffer. Value of 2
  Great Ponds 250’ buffer.  Value of 1
  Rivers 250’ buffer. Value of 1
  Streams 75’ buffer. Value of 1
  Wetlands greater than 10 acres plus 250’ buffer. Value of 1
  Wetlands less than10 acres plus75’ buffer. Value of 1
  Groundwater Aquifers. Value of 1
Undeveloped Habitat Blocks
  Areas over 1200 acres. Value of 3
  Areas of 600  to 1200 acres. Value of 2
  Areas of 200 to 600 acres. Value of 1

Data and Information Sources
DATA SOURCES
  TOWNSHIP BOUNDARIES
     Maine Office of GIS: Metwp24 (2013)
  ROADS
     Maine Office of GIS, Maine Department of Transportation: Medotpub (2015)
  HYDROLOGY
     U.S. Geological Survey National Hydrography Dataset (NHD) Maine (2012)
  DEVELOPED
     Maine Office of GIS, Maine Department of Inland Fisheries and Wildlife, and multiple 
     other agencies: Imperv (2015)
  ESSENTIAL & SIGNIFICANT WILDLIFE HABITATS
     Maine Office of GIS, Maine Department of Inland Fisheries & Wildlife;  DWA, ETSC, 
     Ehplvtrn, Ehrtern, IWWH, Sni, Shorebird, TWWH (2003-2015)
  RARE NATURAL COMMUNITIES & PLANTS
     Maine Natural Areas Program: MNAP_eos (2015)
  ATLANTIC SALMON HABITAT
     Maine Office of GIS, Maine Atlantic Salmon Commission, U.S. Fish & Wildlife Service: 
     Ashab3 (2013)
DATA SOURCE CONTACTS
  Maine Office of GIS: http://www.maine.gov/megis/catalog/
  Maine Natural Areas Program: http://www.maine.gov/dacf/mnap/index.html
  Maine Department of Inland Fisheries & Wildlife: http://www.maine.gov/ifw/
  U.S. Fish & Wildlife Service, Gulf of Maine Program: http://gulfofmaine.fws.gov
  Maine Atlantic Salmon Commission: http://www.maine.gov/asc/
  Maine Department of Transportation: http://www.maine.gov/mdot/
DIGITAL DATA REQUEST
  To request digital data for a town or organization, please visit our website.
    http://www.beginningwithhabitat.org/the_maps/gis_data_request.html

Focus Areas

Focus Areas of Statewide Ecological Significance have been designated based on an 
unusually rich convergence of rare plant and animal occurrences, high value habitat, 
and relatively intact natural landscapes (the combined elements of Beginning with 
Habitat Maps 1-3). Focus area boundaries were drawn by MNAP and MDIFW 
biologists, generally following drainage divides and/or major fragmenting features such 
as roads. Focus Areas are intended to draw attention to these truly special places in 
hopes of building awareness and garnering support for land conservation by 
landowners, municipalities, and local land trusts. For descriptions of specific Focus 
Areas, consult the Beginning with Habitat notebook or the following website: 
http://www.maine.gov/dacf/mnap/focusarea/index.htm

Focus Areas of Statewide Ecological Significance 
(note: not present in all regions)

Legend

Conservation Land
Developed: Impervious surfaces such as buildings and roads
Selected Town or Area of Interest
Unorganized Township 
Organized Township Boundary

This map represents the concentration of selected environmental asset data layers 
overlaid on the landscape. Its purpose is to highlight a given area’s relative 
conservation values as an aid in planning. It offers a generalized and subjective view 
and should be considered as a starting point for discussion. The layers on this map 
include buffer zones around water features, important natural communities, listed plant 
and animal species, areas of undeveloped land, and conserved properties. Some of 
these layer attributes have been weighted based on qualitative features, such as rarity 
or size, and are noted below. Cooccurrence modeling is extremely flexible, allowing for 
the addition, substitution, and relative weighting of data and attributes that best reflect 
the particularities and priorities of a given area or community. This map draws on data 
that is depicted on the standard Beginning with Habitat map set, but should still be 
considered as both supplementary and as work in development.
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TABLE 1
Summary of Soil Analytical Data for Risk Assessment

Former Loring AFB Laundry Annex
Presque Isle, Maine

Sample Depth Sampling Date

(ft bgs)
LASB-5-1 6-8 11/02/16 0.042 U 0.042 U 0.042 U 0.042 U 0.042 U 0.11 UJ 0.11 UJ 0.11 U 0.11 U 0.11 U 0.052 J 0.091 J 0.11 U 0.072 J

6-8 11/02/16 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.12 UJ 0.11 U 0.12 U 0.12 U 0.12 U 0.052 J 0.091 J 0.14 J 0.13 J
9-11 11/02/16 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.11 UJ 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
12-14 11/02/16 0.057 U 0.057 U 0.057 U 0.057 U 0.057 U 0.13 UJ 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
14-16 11/02/16 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.11 UJ 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
6-8 11/02/16 0.034 J 0.019 J 0.1 0.15 J 0.054 J 0.20 J 0.3 J 0.20 UJ 0.3 J 0.16 J 1.1 J 0.7 0.7 J 0.5 J
8-10 11/02/16 0.23 U 0.23 U 0.063 J 0.23 U 0.23 U 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.11 J 0.29 UJ 0.29 UJ
12-14 11/02/16 1.9 U 4.4 1.9 U 81.7 29 15 J 1.8 0.16 U 0.16 U 0.16 U 0.12 J 0.12 J 0.14 J 0.11 J
12-14 11/02/16 0.03 J 0.13 U 0.049 J 0.13 U 0.028 J 0.20 UJ 0.20 U 0.20 U 0.20 U 0.20 U 0.29 J 0.33 J 0.40 0.33 J
12-14 11/02/16 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.11 UJ 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
6-8 11/02/16 1.2 U 1.2 U 1.2 U 23 22 7.2 J 0.60 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
6-8 07/20/17 0.046 U 0.046 U 0.046 U 0.046 U 0.046 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0019 J 0.0021 J 0.0019 U 0.0011 J

8.5-10.5 07/20/17 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U
6-8 07/20/17 0.078 U 0.078 U 0.078 U 0.078 U 0.078 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 UJ 0.0022 U
8-10 07/20/17 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 J 0.0012 J 0.0018 U 0.0018 U

LASB-14A-1 6-8 07/20/17 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0039 J 0.004 J 0.0031 J 0.0032 J
6-8 07/20/17 0.047 U 0.047 U 0.047 U 0.047 U 0.020 J 0.0022 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0039 J 0.004 J 0.0031 J 0.0032 J
8-10 07/20/17 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0015 J 0.0017 J 0.0022 U 0.0010 J
12-14 07/20/17 0.053 U 0.053 U 0.053 U 0.053 U 0.14 J 0.0084 0.0021 J 0.00092 J 0.0011 J 0.0026 J 0.010 0.010 0.0028 J 0.0044
8-12 07/20/17 0.091 U 0.091 U 0.091 U 1.9 0.078 J 0.0068 J 0.0020 J 0.0031 UJ 0.012 J 0.0074 J 0.042 J 0.047 J 0.017 J 0.024 J
12-14 07/20/17 0.046 U 0.046 U 0.046 U 0.046 U 0.046 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0014 J 0.0017 J 0.0018 U 0.0011 J
9-11 07/20/17 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.011  0.027 0.023 0.021 0.022

Arithmetic Mean Concentration 0.098 0.26 0.10 4.9 2.4 1.0 0.15 0.039 0.048 0.042 0.10 0.087 0.088 0.075
Maximum Detected Concentration 0.034 4.4 1.9 J 81.7 29 15 1.8 0.29 0.30 J 0.29 1.10 J 0.70 0.70 J 0.50

NE NE NE NE 0.22 0.22 0.16 0.20 0.39 0.40 1.6 2.0 0.76 0.79

1.2 5.8 490 58 2 2 24 360 NE 1,800 1.1 1.1 11 NE

Not COPC Not COPC Not COPC 31.4 12.7 Not COPC Not COPC Not COPC Not COPC Not COPC Not COPC  Not COPC Not a COPC; see 
text

Exceeds Screening Level.
Bold Detected value.
ft bgs Feet below ground surface.
mg/kg Milligrams per kilogram.
U Not detected at reporting limit shown.
J Estimated concentration below reporting limit or due to

quality control limitations.
UJ Estimated non-detect value.
ND Not detected at reporting limit shown.
NE Not established.
COPC Chemical of potential concern.
VOC/VPH Highest detected concentration or lowest reporting limit from

volatile organic compound (VOC) and volatile petroleum
hydrocarbon (VPH) analysis.

SVOC/EPH Highest detected concentration or lowest reporting limit from
semi-volatile organic compound (SVOC) and  extractable
petroleum hydrocarbon (EPH) analysis.

"-" Not analyzed.
[1]. MaineDEP (October 2018). Maine Remedial Action Guidelines

 (RAGS) for Sites Contaminated with Hazardous  Substances.  Urban background.
[2]. USEPA (May 2020). Regional Screening Level (RSL)  Table,

unless otherwise noted. (TR=1E-06, HQ=0.1).
[3]. 95th percentile upper concentration limit (95% UCL).

mg/kgmg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg

Acenaphthene Acenaphthylene Anthracene Benzo(a)-
anthracene

Benzo(b)-
fluoranthene

Benzo(k)-
fluoranthene Benzo(g,h,i)-peryleneBenzene

(VPH/VOC)

mg/kg mg/kg mg/kg mg/kgmg/kg

Xylenes (total)
(VOC/VPH)

Naphthalene
(EPH/SVOC)

2-Methyl-
naphthalene

Naphthalene
(VOC/VPH)

Toluene
(VOC/VPH)

Ethylbenzene
(VOC/VPH)

mg/kg

LASB-12-2
LASB-13A-1
LASB-13A-2

LASB-14A-1/Dup

Sample ID

LASB-11-1

LASB-7-1
LASB-7-2
LASB-8-1
LASB-9-1
LASB-10-1

LASB-5-1/Dup
LASB-5-2
LASB-6-1
LASB-6-2

LASB-12-1

Use VOC/VPHExposure Point Concentration [3]

LASB-14A-2
LASB-15-B-1
LASB-17-B-1
LASB-18-1
LASB-19A-1

Human Health Screening Level [2]

Maine DEP Soil Background Concentrations (Urban) [1]

T1 and T5 LA Soil Data 8 July 2020
9/8/2020 Page 1 of 2



TABLE 1
Summary of Soil Analytical Data for Risk Assessment

Former Loring AFB Laundry Annex
Presque Isle, Maine

Sample Depth Sampling Date

(ft bgs)
LASB-5-1 6-8 11/02/16

6-8 11/02/16
9-11 11/02/16
12-14 11/02/16
14-16 11/02/16
6-8 11/02/16
8-10 11/02/16
12-14 11/02/16
12-14 11/02/16
12-14 11/02/16
6-8 11/02/16
6-8 07/20/17

8.5-10.5 07/20/17
6-8 07/20/17
8-10 07/20/17

LASB-14A-1 6-8 07/20/17
6-8 07/20/17
8-10 07/20/17
12-14 07/20/17
8-12 07/20/17
12-14 07/20/17
9-11 07/20/17

Arithmetic Mean Concentration
Maximum Detected Concentration

Exceeds Screening Level.
Bold Detected value.
ft bgs Feet below ground surface.
mg/kg Milligrams per kilogram.
U Not detected at reporting limit shown.
J Estimated concentration below reporting limit or due to

quality control limitations.
UJ Estimated non-detect value.
ND Not detected at reporting limit shown.
NE Not established.
COPC Chemical of potential concern.
VOC/VPH Highest detected concentration or lowest reporting limit from

volatile organic compound (VOC) and volatile petroleum
hydrocarbon (VPH) analysis.

SVOC/EPH Highest detected concentration or lowest reporting limit from
semi-volatile organic compound (SVOC) and  extractable
petroleum hydrocarbon (EPH) analysis.

"-" Not analyzed.
[1]. MaineDEP (October 2018). Maine Remedial Action Guidelines

 (RAGS) for Sites Contaminated with Hazardous  Substances.  Urban background.
[2]. USEPA (May 2020). Regional Screening Level (RSL)  Table,

unless otherwise noted. (TR=1E-06, HQ=0.1).
[3]. 95th percentile upper concentration limit (95% UCL).

LASB-12-2
LASB-13A-1
LASB-13A-2

LASB-14A-1/Dup

Sample ID

LASB-11-1

LASB-7-1
LASB-7-2
LASB-8-1
LASB-9-1
LASB-10-1

LASB-5-1/Dup
LASB-5-2
LASB-6-1
LASB-6-2

LASB-12-1

Exposure Point Concentration [3]

LASB-14A-2
LASB-15-B-1
LASB-17-B-1
LASB-18-1
LASB-19A-1

Human Health Screening Level [2]

Maine DEP Soil Background Concentrations (Urban) [1]

0.081 J 0.10 J 0.11 U 0.071 J 0.11 U 0.057 U 0.11 U 0.092 J
0.12 J 0.16 J 0.082 J 0.15 J 0.11 U 0.098 J 0.11 U 0.17 J
0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
0.82 J 1.4 J 0.20 J 1.6 J 0.072 J 0.4 J 1.0 J 1.9 J
0.10 J 0.15 J 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.20 J
0.12 J 0.21 J 0.095 J 0.4 0.14 J 0.079 J 0.4 0.5
0.40 J 0.50 0.18 J 0.50 0.20 U 0.24 J 0.31 J 0.60
0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.0016 J 0.0015 J 0.0019 U 0.0023 J 0.0019 U 0.001 J 0.00089 J 0.0021 J
0.0021 U 0.0021 U 0.0021 U 0.0012 J 0.0021 U 0.0021 U 0.0021 U 0.0011 J
0.0022 U 0.0022 UJ 0.0022 UJ 0.0012 J 0.0022 U 0.0022 U 0.0022 U 0.0012 J
0.00087 J 0.0009 J 0.0018 U 0.0011 J 0.0018 U 0.0018 U 0.0018 U 0.0012 J
0.0034 J 0.0036 J 0.0026 J 0.0026 J 0.0021 U 0.0035 J 0.00096 J 0.0026 J
0.0022 U 0.0036 J 0.0022 U 0.0026 J 0.0021 U 0.0035 J 0.00096 J 0.0026 J
0.0013 J 0.0014 J 0.0022 U 0.0023 J 0.0022 U 0.001 J 0.0018 J 0.0024 J
0.007 0.0082 0.0011 J 0.0211 0.0013 J 0.0042 0.0111 0.021

0.0359 J 0.0363 J 0.0065 J 0.073 J 0.0036 J 0.0217 J 0.027 J 0.068 J
0.0013 J 0.0012 J 0.0018 U 0.002 J 0.0018 U 0.0009 J 0.0014 J 0.0021 J
0.024 0.023 0.022 0.022 0.0019 U 0.025 0.0090 0.023
0.092 0.14 0.050 0.16 0.040 0.062 0.11 0.19
0.82 J 1.4 0.20 J 1.6 0.29 0.40 J 1.0 1.9

1.6 2.3 0.23 3.23 0.29 0.74 1.6 2.8

0.11 110 0.11 240 240 1.1 NE 180

0.21 Not COPC 0.14 Not COPC Not COPC Not COPC  
Not a COPC; see 

text Not COPC

mg/kgmg/kg mg/kgmg/kgmg/kg mg/kg mg/kg

PyrenePhenanthreneBenzo(a)pyrene Fluorene Indeno(1,2,3-cd)-
pyrene

mg/kg

Chrysene Dibenzo(a,h)-
anthracene Fluoranthene

T1 and T5 LA Soil Data 8 July 2020
9/8/2020 Page 2 of 2



TABLE 2
Summary of Groundwater Analytical Data 

Former Loring AFB Laundry Annex
Presque Isle, Maine

Depth to 
Groundwater

ft bgs
LAMW-01A051515 11.55 05/15/15 1.2 U 0.22 J 0.25 U 4.0 0.31 J 0.076 J 0.024 U 0.024 U 0.25 U 1.3
LAMW-03A-051515 12.29 05/15/15 1.2 U 0.25 U 0.25 U 1.2 U 0.25 U 0.10 J 0.024 U 0.024 U 0.25 U 10
LAMW-04A-051515 35.09 05/15/15 2.2 J 0.25 U 0.61 1.2 U 0.25 U 6.4 0.024 U 0.024 U 0.25 U 20

LAMW-05A-051515/DUP 8.55 05/15/15 2.2 J 0.25 U 0.25 U 1.2 U 0.25 U 0.20 J 0.02 U 0.02 U 0.25 U 0.45 J
2.2 J 0.22 J 0.61  4.0 0.31 J 6.4 ND ND ND 20

Groundwater Screening Values [3] 1,400 0.46 0.13 560 81 0.22 0.2 M 0.05 M 1.5 110

All detected and other selected analytes are presented
Value Exceeds screening concentration (2015 data only).

Data from 1996 and 1997 not applied.
ft bgs Feet below ground surface (measured from top if riser pipe).
µg/L Micrograms per liter.
U Not detected at reporting limit shown.
J Estimated concentration.
ND Not detected (group).
NE Not established.
LAWX-X/Dup The highest concentration in either the original  sample and sample

duplicate is presented.
Bold type Detections are emphasized in bold type.
1.4 U (italics) Reporting limit is above one or more  screening criteria.
[1]. PCBs and pesticides also analyzed for in Nov 1996 and March 1997;

none detected.
[2]. The following analytes were detected in the  equipment blank for 

the 5/15/15 samples:
Acetone = 4.3 µg/L
Bromodichloromethane = 0.15J µg/L
Chloroform = 0.2J µg/L
Toluene = 0.11J µg/L
Xylenes = 3.6 µg/L

[3]. Values are RSLs from US EPA Regional Screening  Levels (RSLs)
Generic Tables (May 2020) unless otherwise noted.

[4]. US EPA does not have RSLs for these specific  hydrocarbon fractions;
values presented are MaineDEP residential RAGs for water 
(MaineDEP 2018).

Acetone [2]
Well ID Sample ID Sampling 

Date

Benzene
(VOC/VPH)

Bromodichloro-

methane [2] 2-Butanone Carbon 
Disulfide Chloroform [2] 1,2-Dibromo-3-

chloropropane

µg/Lµg/L µg/L µg/L

Ethylene 
Dibromide

Ethylbenzene
(VOC/VPH)

Toluene [2]

(VOC/VPH)

µg/L µg/L µg/L µg/L µg/L µg/L
LAMW-1A
LAMW-3A
LAMW-4A
LAMW-5A

Maximum Detected Concentration (2015)
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TABLE 2
Summary of Groundwater Analytical Data 

Former Loring AFB Laundry Annex
Presque Isle, Maine

Depth to 
Groundwater

ft bgs
LAMW-01A051515 11.55 05/15/15
LAMW-03A-051515 12.29 05/15/15
LAMW-04A-051515 35.09 05/15/15

LAMW-05A-051515/DUP 8.55 05/15/15

Groundwater Screening Values [3]

All detected and other selected analytes are presented
Value Exceeds screening concentration (2015 data only).

Data from 1996 and 1997 not applied.
ft bgs Feet below ground surface (measured from top if riser pipe).
µg/L Micrograms per liter.
U Not detected at reporting limit shown.
J Estimated concentration.
ND Not detected (group).
NE Not established.
LAWX-X/Dup The highest concentration in either the original  sample and sample

duplicate is presented.
Bold type Detections are emphasized in bold type.
1.4 U (italics) Reporting limit is above one or more  screening criteria.
[1]. PCBs and pesticides also analyzed for in Nov 1996 and March 1997;

none detected.
[2]. The following analytes were detected in the  equipment blank for 

the 5/15/15 samples:
Acetone = 4.3 µg/L
Bromodichloromethane = 0.15J µg/L
Chloroform = 0.2J µg/L
Toluene = 0.11J µg/L
Xylenes = 3.6 µg/L

[3]. Values are RSLs from US EPA Regional Screening  Levels (RSLs)
Generic Tables (May 2020) unless otherwise noted.

[4]. US EPA does not have RSLs for these specific  hydrocarbon fractions;
values presented are MaineDEP residential RAGs for water 
(MaineDEP 2018).

Well ID Sample ID Sampling 
Date

LAMW-1A
LAMW-3A
LAMW-4A
LAMW-5A

Maximum Detected Concentration (2015)

0.051 J 0.50 U 0.074 J 1.6 U 1.6 U 2.1 U 1.6 U 1.6 U 1.6 U 1.6 U
0.25 U 0.50 U 0.75 U 1.4 U 1.4 U 1.8 U 1.4 U 1.4 U 1.4 U 1.4 U
0.25 U 0.50 U 0.75 U 1.4 U 1.4 U 1.8 U 1.4 U 1.4 U 1.4 U 1.4 U
0.25 U 0.50 U 0.75 U 1.4 U 1.4 U 1.8 U 1.4 U 1.4 U 1.4 U 1.4 U
0.051 J ND 0.074 J ND ND ND ND ND ND ND

5.6 0.019 19 0.17 3.6 53 NE 180 0.03 0.25

Xylenes 

(total) [2]

(VOC/VPH)

Benzo(b)-
fluorantheneNaphthalene 2-Methyl-

naphthalene Acenaphthene Acenaph-
thylene Anthracene Benzo(a)-

anthracene

1,2,4-
Trimethyl-

benzene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
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TABLE 2
Summary of Groundwater Analytical Data 

Former Loring AFB Laundry Annex
Presque Isle, Maine

Depth to 
Groundwater

ft bgs
LAMW-01A051515 11.55 05/15/15
LAMW-03A-051515 12.29 05/15/15
LAMW-04A-051515 35.09 05/15/15

LAMW-05A-051515/DUP 8.55 05/15/15

Groundwater Screening Values [3]

All detected and other selected analytes are presented
Value Exceeds screening concentration (2015 data only).

Data from 1996 and 1997 not applied.
ft bgs Feet below ground surface (measured from top if riser pipe).
µg/L Micrograms per liter.
U Not detected at reporting limit shown.
J Estimated concentration.
ND Not detected (group).
NE Not established.
LAWX-X/Dup The highest concentration in either the original  sample and sample

duplicate is presented.
Bold type Detections are emphasized in bold type.
1.4 U (italics) Reporting limit is above one or more  screening criteria.
[1]. PCBs and pesticides also analyzed for in Nov 1996 and March 1997;

none detected.
[2]. The following analytes were detected in the  equipment blank for 

the 5/15/15 samples:
Acetone = 4.3 µg/L
Bromodichloromethane = 0.15J µg/L
Chloroform = 0.2J µg/L
Toluene = 0.11J µg/L
Xylenes = 3.6 µg/L

[3]. Values are RSLs from US EPA Regional Screening  Levels (RSLs)
Generic Tables (May 2020) unless otherwise noted.

[4]. US EPA does not have RSLs for these specific  hydrocarbon fractions;
values presented are MaineDEP residential RAGs for water 
(MaineDEP 2018).

Well ID Sample ID Sampling 
Date

LAMW-1A
LAMW-3A
LAMW-4A
LAMW-5A

Maximum Detected Concentration (2015)

1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
ND ND ND ND ND ND ND ND ND ND

2.5 NE 0.025 25 0.025 80 29 0.25 NE 12

Fluorene Indeno(1,2,3-
cd)-pyrene Phenanthrene PyreneBenzo(k)-

fluoranthene
Benzo(g,h,i)-

perylene
Benzo(a)-

pyrene Chrysene Dibenzo(a,h)-
anthracene Fluoranthene

µg/L µg/L µg/L µg/Lµg/L µg/L µg/L µg/L µg/L µg/L

Page 3 of 3



TABLE 3
Summary of Sediment Analytical Data

Former Loring AFB Laundry Annex
Presque Isle, Maine

10/25/99 0.337 0.0695 0.017 U
05/16/00 0.155 UJ 0.0637 UJ 0.00672 J
12/04/02 - - -
04/20/03 - - -
09/17/03 - - -
05/10/04 - - -

10/25/99 0.0408 J 0.0303 UJ 0.0076 U
05/16/00 0.485 JB 0.112 UB 0.0112 UJ
12/04/02 - - -
04/20/03 - - -
09/17/03 - - -
05/10/04 - - -

EPA Region III BTAG Freshwater Sediment Screening Benchmark [1] NE NE 0.56
EPA Region 4 Freshwater Sediment Screening Benchmark [2] 0.065 7.6 0.126
Value Exceeds one or more sediment comparison values.
Data obtained from previously-prepared summary tables; laboratory reports not reviewed.
mg/kg Milligrams per kilogram.
U Not detected at reporting limit shown.
UB Not detected in sample at concentration less than 10x amount detected in trip blank.
UJ Not detected at estimated reporting limit or due to sample limitations.
J Estimated concentration below reporting limit.
NE Not established.
[1]. https://www.epa.gov/sites/production/files/2015-09/documents/r3_btag_fw_sediment_benchmarks_8-06.pdf.
[2]. EPA (2018).  Region 4 Ecological Risk Assessment Supplemental Guidance – March 2018 Update (

https://www.epa.gov/sites/production/files/2018-03/documents/ era_regional_supplemental_guidance_report-march-2018_update.pdf).

LASED1-0903

Styrene

mg/kg mg/kg

LASED2-0504

LASED2-3/DUP

mg/kg

Downstream

LASED2-4/DUP
LASED2-1202/DUP
LASED2-0403/DUP
LASED2-0903/DUP

LASED1-0504

LASED1-3
LASED1-4
LASED1-1202
LASED1-0403

Upstream

Sample ID Sampling Date
Acetone 2-Butanone

T3 LA Sediment Data 7_1_20
9/8/2020 Page 1 of 1



TABLE 4
Summary of Surface Water Analytical Data

Former Loring AFB Laundry Annex
Presque Isle, Maine, Maine

10/25/99 20 JB
05/16/00 20 U
12/04/02 --
04/20/03 --
09/17/03 --
05/10/04 --

10/25/99 20 JB
05/16/00 20 U
12/04/02 --
04/20/03 --
09/17/03 --
05/10/04 --

EPA National Recommended Water Quality Criteria - Aquatic Life [1] NE

EPA Region III BTAG Freshwater Screening Benchmarks [2] NE

EPA Region 4  Surface Water Screening Values, Chronic [3] 1,700

Only detected constituents are presented.
Data for 10/25/99, 5/16/00, 4/20/03, and 9/17/04 obtained from previously-prepared summary tables;
     laboratory reports not reviewed.
µg/L Micrograms per liter.
U Not detected at reporting limit shown.
UJ Not detected at estimated reporting limit due to data quality limitations.
J Estimated concentration below reporting limit or due to data quality limitations.
JB Estimated concentration; also detected in trip blank.
NE Not established.
"-- Not analyzed.
[1]. EPA (2018a) National Recommended Water Quality Criteria for Aquatic Life.
[2].

[3]

µg/L

Acetone
Sampling Date

Downstream

LASW2-4

LASW1-0504

LASW1-3
LASW1-4
LASW1-1202

Sample ID 

LASW2-0504

LASW2-3

Upstream

EPA (2006a) EPA Region III BTAG Freshwater Screening Values (https://www.epa.gov/ 
sites/production/files/2015-09/documents/r3_btag_fw_benchmarks_07-06.pdf). No screening values 
US Environmental Protection Agency (EPA) (2018).  Region 4 Ecological Risk Assessment Supplemental 
Guidance – March 2018 Update (https://www.epa.gov/sites/ production/files/2018-03/documents/ 
era_regional_supplemental_guidance_report-march-2018_update.pdf).

LASW2-0403
LASW2-0903

LASW1-0403
LASW1-0903

LASW2-1202

T4 LA Surface Water Data 7_1_20
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TABLE 5
Summary of Soil Analytical Data for the SLERA

Former Loring AFB Laundry Annex
Presque Isle, Maine

Sample Depth Sampling Date

(ft bgs)
LASB-5-1 6-8 11/02/16 0.042 U 0.042 U 0.042 U 0.042 U 0.042 U 0.11 UJ 0.11 UJ 0.11 U 0.11 U 0.11 U 0.052 J 0.091 J 0.11 U

6-8 11/02/16 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.12 UJ 0.12 U 0.12 U 0.12 U 0.12 U 0.052 J 0.091 J 0.14 J
9-11 11/02/16 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.11 UJ 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
12-14 11/02/16 0.057 U 0.057 U 0.057 U 0.057 U 0.057 U 0.13 UJ 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
14-16 11/02/16 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.11 UJ 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
6-8 11/02/16 0.034 J 0.019 J 0.1 0.15 J 0.054 J 0.20 J 0.3 J 0.20 UJ 0.3 J 0.16 J 1.1 J 0.70 0.7 J

8-10 11/02/16 0.23 U 0.23 U 0.063 J 0.23 U 0.23 U 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.11 J 0.29 UJ
12-14 11/02/16 1.9 U 4.4 1.9 U 82 29 15 J 1.8 0.16 U 0.16 U 0.16 U 0.12 J 0.12 J 0.14 J
12-14 11/02/16 0.03 J 0.13 U 0.049 J 0.13 U 0.028 J 0.20 UJ 0.20 U 0.20 U 0.20 U 0.20 U 0.29 J 0.33 J 0.40
12-14 11/02/16 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.11 UJ 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
6-8 11/02/16 1.2 U 1.2 U 1.2 U 23 22 7.2 J 0.60 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
6-8 07/20/17 0.046 U 0.046 U 0.046 U 0.046 U 0.046 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0019 J 0.0021 J 0.0019 U

8.5-10.5 07/20/17 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U
6-8 07/20/17 0.078 U 0.078 U 0.078 U 0.078 U 0.078 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 UJ

8-10 07/20/17 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 J 0.0012 J 0.0018 U
LASB-14A-1 6-8 07/20/17 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0039 J 0.004 J 0.0031 J

6-8 07/20/17 0.047 U 0.047 U 0.047 U 0.047 U 0.020 J 0.0022 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0039 J 0.004 J 0.0031 J
8-10 07/20/17 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0015 J 0.0017 J 0.0022 U
12-14 07/20/17 0.053 U 0.053 U 0.053 U 0.053 U 0.14 J 0.0084 0.0021 J 0.00092 J 0.0011 J 0.0026 J 0.010 0.010 0.0028 J
8-12 07/20/17 0.091 U 0.091 U 0.091 U 1.9 0.078 J 0.0068 J 0.0020 J 0.0031 UJ 0.012 J 0.0074 J 0.042 J 0.047 J 0.017 J
12-14 07/20/17 0.046 U 0.046 U 0.046 U 0.046 U 0.046 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0014 J 0.0017 J 0.0018 U
9-11 07/20/17 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.011  0.027 0.023 0.021

Arithmetic Mean Concentration 0.098 0.26 0.10 4.9 2.4 1.0 0.15 0.039 0.048 0.042 0.10 0.087 0.088
Maximum Detected Concentration 0.034 4.4 0.10 81.7 29 15 1.8 0.00092 0.30 J 0.16 J 1.1 J 0.70 0.70 J

NE NE NE NE 0.22 0.22 0.089 0.20 0.39 0.40 1.6 1.9 0.76

EPA EcoSSL  - Plants [2] NE NE NE NE NE NE NE NE NE NE NE NE NE
EPA EcoSSL - Soil Invertebrates [2] NE NE NE NE NE NE NE NE NE NE NE NE NE
EPA EcoSSL  - Avian [2] NE NE NE NE NE NE NE NE NE NE NE NE NE
EPA EcoSSL - Mammalian [2] NE NE NE NE NE NE NE NE NE NE NE NE NE

0.12 0.27 0.15 0.10
Exceeds Screening Level.

Bold Detected value.
ft bgs Feet below ground surface.
mg/kg Milligrams per kilogram.
U Not detected at reporting limit shown.
J Estimated concentration below reporting limit or 

due to quality control limitations.
UJ Estimated non-detect value.
ND Not detected at reporting limit shown.
NE Not established.
COPC Chemical of potential concern.
VOC/VPH Highest detected concentration or lowest reporting 

limit from volatile organic compound (VOC) and 
volatile petroleum hydrocarbon (VPH) analysis.

SVOC/EPH Highest detected concentration or lowest reporting 
limit from semi-volatile organic compound (SVOC) 
and  extractable petroleum hydrocarbon (EPH) analysis.

LMW low molecular weight PAHs
HMW high molecular weight PAHs
"-" Not analyzed.
[1]. MaineDEP, AMEC (2012). Summary Report for 

Evaluation of Concentrations of Polycyclic Aromatic 
Hydrocarbons (PAHs) and Metals in background Soils in Maine.

[2]. EPA EcoSSLs from individual chemical documents 
(available for LMW PAHs [29 mg/kg] and HMW 
PAHs [100 mg/kg] and inorganics)

[3]. EPA Region 4  Ecological Soil Screening Levels, 
EPA (2018). 

Total HMW 1.1 Total HMW 1.1Total LMW 29 Total LMW 29 Total LMW 29 Total LMW 29 Total HMW 1.1

LASB-19A-1

Region 4 Ecological Soil Screening Values [3] Total LMW 29 Total LMW 29

LASB-13A-2

LASB-14A-1/Dup
LASB-14A-2
LASB-15-B-1
LASB-17-B-1
LASB-18-1

Maine DEP Soil Background Concentrations (Urban) 
[1]

LASB-13A-1

LASB-5-2
LASB-6-1
LASB-6-2
LASB-7-1
LASB-7-2
LASB-8-1
LASB-9-1
LASB-10-1
LASB-11-1
LASB-12-1
LASB-12-2

LASB-5-1/Dup

mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Naphthalene
(EPH/SVOC)

2-Methyl-
naphthalene Acenaphthene Acenaphthylene Anthracene Benzo(a)-

anthracene
Benzo(b)-

fluoranthene
Benzo(k)-

fluoranthene
Naphthalene
(VOC/VPH)Sample ID Benzene

(VPH/VOC)
Ethylbenzene
(VOC/VPH)

Toluene
(VOC/VPH)

Xylenes (total)
(VOC/VPH)
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TABLE 5
Summary of Soil Analytical Data for the SLERA

Former Loring AFB Laundry Annex
Presque Isle, Maine

Sample Depth Sampling Date

(ft bgs)
LASB-5-1 6-8 11/02/16

6-8 11/02/16
9-11 11/02/16
12-14 11/02/16
14-16 11/02/16
6-8 11/02/16

8-10 11/02/16
12-14 11/02/16
12-14 11/02/16
12-14 11/02/16
6-8 11/02/16
6-8 07/20/17

8.5-10.5 07/20/17
6-8 07/20/17

8-10 07/20/17
LASB-14A-1 6-8 07/20/17

6-8 07/20/17
8-10 07/20/17
12-14 07/20/17
8-12 07/20/17
12-14 07/20/17
9-11 07/20/17

Arithmetic Mean Concentration
Maximum Detected Concentration

EPA EcoSSL  - Plants [2]

EPA EcoSSL - Soil Invertebrates [2]

EPA EcoSSL  - Avian [2]

EPA EcoSSL - Mammalian [2]

Exceeds Screening Level.
Bold Detected value.
ft bgs Feet below ground surface.
mg/kg Milligrams per kilogram.
U Not detected at reporting limit shown.
J Estimated concentration below reporting limit or 

due to quality control limitations.
UJ Estimated non-detect value.
ND Not detected at reporting limit shown.
NE Not established.
COPC Chemical of potential concern.
VOC/VPH Highest detected concentration or lowest reporting 

limit from volatile organic compound (VOC) and 
volatile petroleum hydrocarbon (VPH) analysis.

SVOC/EPH Highest detected concentration or lowest reporting 
limit from semi-volatile organic compound (SVOC) 
and  extractable petroleum hydrocarbon (EPH) analysis.

LMW low molecular weight PAHs
HMW high molecular weight PAHs
"-" Not analyzed.
[1]. MaineDEP, AMEC (2012). Summary Report for 

Evaluation of Concentrations of Polycyclic Aromatic 
Hydrocarbons (PAHs) and Metals in background Soils in Maine.

[2]. EPA EcoSSLs from individual chemical documents 
(available for LMW PAHs [29 mg/kg] and HMW 
PAHs [100 mg/kg] and inorganics)

[3]. EPA Region 4  Ecological Soil Screening Levels, 
EPA (2018). 

LASB-19A-1

Region 4 Ecological Soil Screening Values [3]

LASB-13A-2

LASB-14A-1/Dup
LASB-14A-2
LASB-15-B-1
LASB-17-B-1
LASB-18-1

Maine DEP Soil Background Concentrations (Urban) 
[1]

LASB-13A-1

LASB-5-2
LASB-6-1
LASB-6-2
LASB-7-1
LASB-7-2
LASB-8-1
LASB-9-1
LASB-10-1
LASB-11-1
LASB-12-1
LASB-12-2

LASB-5-1/Dup

Sample ID

0.072 J 0.081 J 0.10 J 0.11 U 0.071 J 0.11 U 0.057 U 0.11 U 0.092 J
0.13 J 0.12 J 0.16 J 0.082 J 0.15 J 0.11 U 0.098 J 0.11 U 0.17 J
0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
0.5 J 0.82 J 1.4 J 0.20 J 1.6 J 0.072 J 0.4 J 1.0 J 1.9 J
0.29 UJ 0.10 J 0.15 J 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.29 UJ 0.20 J
0.11 J 0.12 J 0.21 J 0.095 J 0.4 0.14 J 0.079 J 0.4 0.5
0.33 J 0.40 J 0.50 0.18 J 0.50 0.20 U 0.24 J 0.31 J 0.60
0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.0011 J 0.0016 J 0.0015 J 0.0019 U 0.0023 J 0.0019 U 0.001 J 0.00089 J 0.0021 J
0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0012 J 0.0021 U 0.0021 U 0.0021 U 0.0011 J
0.0022 U 0.0022 U 0.0022 UJ 0.0022 UJ 0.0012 J 0.0022 U 0.0022 U 0.0022 U 0.0012 J
0.0018 U 0.00087 J 0.0009 J 0.0018 U 0.0011 J 0.0018 U 0.0018 U 0.0018 U 0.0012 J
0.0032 J 0.0034 J 0.0036 J 0.0026 J 0.0026 J 0.0021 U 0.0035 J 0.00096 J 0.0026 J
0.0032 J 0.0022 U 0.0036 J 0.0022 U 0.0026 J 0.0021 U 0.0035 J 0.00096 J 0.0026 J
0.0010 J 0.0013 J 0.0014 J 0.0022 U 0.0023 J 0.0022 U 0.001 J 0.0018 J 0.0024 J
0.0044 0.007 0.0082 0.0011 J 0.0211 0.0013 J 0.0042 0.0111 0.021
0.024 J 0.0359 J 0.0363 J 0.0065 J 0.073 J 0.0036 J 0.0217 J 0.027 J 0.068 J
0.0011 J 0.0013 J 0.0012 J 0.0018 U 0.002 J 0.0018 U 0.0009 J 0.0014 J 0.0021 J
0.022 0.024 0.023 0.022 0.022 0.0019 U 0.025 0.0090 0.023
0.075 0.092 0.14 0.050 0.16 0.040 0.062 0.11 0.18
0.50 J 0.82 J 1.4 0.29 J 1.6 0.29 0.4 J 1.0 J 1.9

0.79 1.6 2.2 0.28 3.2 0.29 0.74 1.6 2.8

NE NE NE NE NE NE NE NE NE
NE NE NE NE NE NE NE NE NE
NE NE NE NE NE NE NE NE NE
NE NE NE NE NE NE NE NE NE

Total HMW 1.1 Total LMW 29 Total HMW 1.1Total HMW 1.1 Total LMW 29Total HMW 1.1Total HMW 1.1 Total HMW 1.1 Total HMW 1.1

mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg

Fluoranthene Fluorene Indeno(1,2,3-cd)-
pyrene Phenanthrene PyreneDibenzo(a,h)-

anthraceneBenzo(g,h,i)-perylene Benzo(a)pyrene Chrysene

T1 and T5 LA Soil Data 8 July 2020
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APPENDIX A 
 

Toxicity Profiles 



Toxicological Profile for Xylenes 

Xylene (dimethylbenzene) is a colorless, flammable liquid that is used as a solvent in the printing, rubber, and 
leather industries and as a cleaner and paint thinner. It occurs naturally in petroleum and coal tar. Xylene is absorbed 
following oral, dermal, or inhalation exposure; can be stored in adipose tissue; and is eliminated in the urine after 
conjugation with glycine.  

Human exposure to xylene by either oral or inhalation routes can cause death due to respiratory failure accompanied 
by pulmonary congestion (Sandmeyer, 1981). Nonlethal levels of xylene vapor may cause eye (Carpenter et al., 
1975), nose, and throat (ATSDR, 1993) irritation, and contact with liquid may result in dermatitis (Sittig, 1985). 
Chronic occupational exposure to xylene has been associated with headaches, chest pain, electrocardiographic 
abnormalities, dyspnea, cyanosis of hands, fever, leukopenia, malaise, impaired lung function, and confusion 
(Hipolito, 1980).  

Long-term gavage studies with mixed xylenes in laboratory animals resulted in decreased body weight gain in male 
rats given 500 mg/kg/day and hyperactivity in male and female mice given 1000 mg/kg/day (NTP, 1986). A chronic 
oral reference dose (RfD) of 2 mg/kg/day for mixed xylenes was calculated from a no-observed-adverse-effect level 
(NOAEL) of 250 mg/kg/day derived from a chronic gavage study with rats (EPA, 1994a). The critical effects were 
hyperactivity, decreased body weight, and increased mortality (males). An RfD of 2 mg/kg/day is also reported for 
the m- and o-xylene isomers (EPA, 1994b).  

Inhalation of 3000 mg/m3 of the o-, p-, or m-xylene isomer by rats on gestation days 7-14 resulted in decreased fetal 
weights, skeletal anomalies, and altered fetal enzyme activities (Hood and Ottley, 1988). Rib anomalies and cleft 
palate occurred in mouse fetuses following maternal oral exposure of 2.06 g/kg/day of mixed xylenes on gestation 
days 6-15 (Marks et al., 1982).  

Oral (NTP, 1986) and topical (Berenblum, 1941; Pound, 1970) carcinogenic studies with xylene in laboratory 
animals gave negative results. EPA (1994a) has placed xylene in weight-of-evidence group D, not classifiable as to 
human carcinogenicity. No significant increase in tumor incidence was observed in rats or mice of both sexes 
following oral administration of technical grade xylene 
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Toxicological Profile for Naphthalene 

Naphthalene (CAS Reg. No. 91-20-3), a white solid with a characteristic odor of mothballs, is a polycyclic aromatic 
hydrocarbon composed of two fused benzene rings. The principal end use of naphthalene is as a raw material for the 
production of phthalic anhydride. It is also used as an intermediate for synthetic resins, celluloid, lampblack, 
smokeless powder, solvents, and lubricants. Naphthalene is used directly as a moth repellant, insecticide, 
anthelmintic, and intestinal antiseptic (ATSDR, 1990; U.S. EPA, 1986).  

Naphthalene can be absorbed by the oral, inhalation, and dermal routes of exposure and can cross the placenta in 
amounts sufficient to cause fetal toxicity. The most commonly observed effect of naphthalene toxicity following 
acute oral or inhalation exposure in humans is hemolytic anemia associated with decreased hemoglobin and 
hematocrit values, increased reticulocyte counts, presence of Heinz bodies, and increased serum bilirubin levels 
(ATSDR, 1990). Hemolytic anemia has been observed in an infant dermally exposed to naphthalene (Schafer, 1951) 
and in infants whose mothers were exposed to naphthalene during pregnancy (Anziulewicz et al., 1959; Zinkham 
and Childs, 1958). Infants and individuals having a congenital deficiency of erythrocyte glucose-6-phosphate 
dehydrogenase are especially susceptible to naphthalene-induced hemolytic anemia (Wintrobe et al., 1974).  

Acute oral and subchronic inhalation exposure of humans to naphthalene has resulted in neurotoxic effects 
(confusion, lethargy, listlessness, vertigo), gastrointestinal distress, hepatic effects (jaundice, hepatomegaly, elevated 
serum enzyme levels), renal effects, and ocular effects (cataracts, optical atrophy). Cataracts have been reported in 
individuals occupationally exposed to naphthalene (Ghetti and Mariani, 1956) and in rabbits and rats exposed orally 
to naphthalene (Van Heyningen and Pirie, 1976; Fitzhugh and Buschke, 1949). A number of deaths have been 
reported following intentional ingestion of naphthalene-containing mothballs (ATSDR, 1990). The estimated lethal 
dose of naphthalene is 5-15 g for adults and 2-3 g for children. Naphthalene is a primary skin irritant and is acutely 
irritating to the eyes of humans (Sandmeyer, 1981). 

Increased mortality, clinical signs of toxicity, kidney and thymus lesions, and signs of anemia were observed in rats 
treated by gavage with 400 mg/kg of naphthalene for 13 weeks (NTP, 1980a). No adverse effects occurred at 50 
mg/kg. Transient clinical signs of toxicity were seen in mice exposed by gavage to 53 mg/kg for 13 weeks (NTP, 
1980b). Subchronic oral exposure to 133 mg/kg/day for 90 days produced decreased spleen weights in female mice 
(Shopp et al., 1984). Reduced numbers of pups/litter were observed when naphthalene was administered orally to 
pregnant mice (Pflasterer et al., 1985). Negative results in a two-year feeding study with rats receiving 10-20 mg 
naphthalene/kg/day (Schmahl, 1955) and equivocal results in a mouse lung tumor bioassay (Adkins et al., 1986) 
suggest that naphthalene is not a potential carcinogen. 

U.S. EPA has placed naphthalene in weight-of-evidence group C, possible human carcinogenicity. 
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Toxicity Profile for Benzo(a)pyrene 
Benzo[a]pyrene is a polycyclic aromatic hydrocarbon (PAH) that can be derived from coal tar. Benzo[a]pyrene 
occurs ubiquitously in products of incomplete combustion of fossil fuels and has been identified in ambient air, 
surface water, drinking water, waste water, and char-broiled foods (IARC, 1983). Benzo[a]pyrene is primarily 
released to the air and removed from the atmosphere by photochemical oxidation and dry deposition to land or 
water. Biodegradation is the most important transformation process in soil or sediment (ATSDR, 1990).  

Benzo[a]pyrene is readily absorbed following inhalation, oral, and dermal routes of administration (ATSDR, 1990). 
Following inhalation exposure, benzo[a]pyrene is rapidly distributed to several tissues in rats (Sun et al., 1982; 
Weyand and Bevan, 1986). The metabolism of benzo[a]pyrene is complex and includes the formation of a proposed 
ultimate carcinogen, benzo[a]pyrene 7,8 diol-9,10-epoxide (IARC, 1983). The major route of excretion is 
hepatobiliary followed by elimination in the feces (EPA, 1991).  

No data are available on the systemic (non-carcinogenic) effects of benzo[a]pyrene in humans. In mice, genetic 
differences appear to influence the toxicity of benzo[a]pyrene. Subchronic dietary administration of 120 mg/kg 
benzo[a]pyrene for up to 180 days resulted in decreased survival due to hematopoietic effects (bone narrow 
depression) in a "nonresponsive" strain of mice (i.e., a strain whose cytochrome P-450 mediated enzyme activity is 
not induced as a consequence of PAH exposure). No adverse effects were noted in "responsive" mice (i.e., a strain 
capable of inducing increased cytochrome P-450 mediated enzyme activity as a consequence of PAH exposure) 
(Robinson et al., 1975). Immunosuppression has been reported in mice administered daily intraperitoneal injections 
of 40 or 160 mg/kg of benzo[a]pyrene for 2 weeks, with more pronounced effects apparent in "nonresponsive" mice 
(Blanton et al., 1986; White et al., 1985). In utero exposure to benzo[a]pyrene has produced adverse 
developmental/reproductive effects in mice. Dietary administration of doses as low as 10 mg/kg during gestation 
caused reduced fertility and reproductive capacity in offspring (Mackenzie and Angevine, 1981), and treatment by 
gavage with 120 mg/kg/day during gestation caused stillbirths, resorptions, and malformations (Legraverend et al., 
1984). Similar effects have been reported in intraperitoneal injection studies (ATSDR, 1990). 

Numerous epidemiologic studies have shown a clear association between exposure to various mixtures of PAHs 
containing benzo[a]pyrene (e.g., coke oven emissions, roofing tar emissions, and cigarette smoke) and increased risk 
of lung cancer and other tumors. However, each of the mixtures also contained other potentially carcinogenic PAHs; 
therefore, it is not possible to evaluate the contribution of benzo[a]pyrene to the carcinogenicity of these mixtures 
(IARC, 1983; EPA, 1991). An extensive data base is available for the carcinogenicity of benzo[a]pyrene in 
experimental animals. Dietary administration of benzo[a]pyrene has produced papillomas and carcinomas of the 
forestomach in mice (Neal and Rigdon, 1967), and treatment by gavage has produced mammary tumors in rats 
(McCormick et al., 1981) and pulmonary adenomas in mice (Wattenberg and Leong, 1970). Exposure by inhalation 
and intratracheal instillation has resulted in benign and malignant tumors of the respiratory and upper digestive 
tracts of hamsters (Ketkar et al., 1978; Thyssen et al., 1981). Numerous topical application studies have shown that 
benzo[a]pyrene induces skin tumors in several species, although mice appear to be the most sensitive species. 
Benzo[a]pyrene is a complete carcinogen and also an initiator of skin tumors (IARC, 1973; EPA, 1991). 
Benzo[a]pyrene has also been reported to induce tumors in animals when administered by other routes, such as 
intravenous, intraperitoneal, subcutaneous, intrapulmonary, and transplacental.  

Based on United States Environmental Protection Agency (EPA) guidelines, benzo[a]pyrene was assigned to 
weight-of-evidence group B2, probable human carcinogen.  
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Toxicity Profile for Dibenzo(a,h)anthracene  
Dibenz[a,h]anthracene is a polycyclic aromatic hydrocarbon (PAH) with five aromatic rings. No commercial 
production or use of dibenz[a,h]anthracene is known. It occurs as a component of coal tars, shale oils, and soots 
(IARC, 1985) and has been detected in gasoline engine exhaust, coke oven emissions, cigarette smoke, charcoal 
broiled meats, vegetation near heavily traveled roads, and surface water and soils near hazardous waste sites 
(ATSDR, 1993; IARC, 1983). 

Dibenz[a,h]anthracene is poorly absorbed from the gastrointestinal tract and is primarily excreted via feces (Chang, 
1943). Following absorption, dibenz[a,h]anthracene is distributed to various tissues, with highest accumulation in 
the liver and kidneys (Daniel et al., 1967). Dibenz[a,h]anthracene is metabolized by mixed function oxidases to 
dihydrodiols. Epoxidation of the 3,4-dihydrodiol may lead to the formation of a diol-epoxide, the putative ultimate 
carcinogenic metabolite of dibenz[a,h]anthracene (Buening et al., 1979). 

No human studies were available to evaluate the toxicity of dibenz[a,h]anthracene. In animals, depressed immune 
responses were observed in mice following single or multiple subcutaneous injections of dibenz[a,h]anthracene 
(White et al., 1985). Weekly subcutaneous. injections of 0.05% dibenz[a,h]anthracene for 40 weeks produced 
lymphoid tissue changes, decreased spleen weights, and liver and kidney lesions in mice (Hoch-Ligeti, 1941). 
Weekly intramuscular injections of 20 mg/kg promoted the development of arteriosclerotic plaques in chickens 
(Penn and Snyder, 1988). 

No epidemiologic studies or case reports addressing the carcinogenicity of dibenz[a,h]anthracene in humans were 
available. In animals, dibenz[a,h]anthracene has produced tumors by different routes of administration, having both 
local and systemic carcinogenic effects. 

After oral administration, dibenz[a,h]anthracene produced tumors at several sites. Male and female mice fed 
dibenz[a,h]anthracene (0.85 mg/day for males, 0.76 mg/day for females) in an aqueous olive oil emulsion developed 
pulmonary adenomatosis, alveologenic carcinomas of the lung, hemangio-endotheliomas of the pancreas and 
mesentery/abdominal lymph nodes, and mammary carcinomas (females) after 200 days (Snell and Stewart, 1962). A 
single oral dose of 1.5 mg dibenz[a,h]anthracene in polyethylene glycol produced a low incidence of forestomach 
papillomas in mice (Berenblum and Haran, 1955). Mammary carcinomas developed in mice treated by gavage with 
a total dose of 15 mg over a 15-week period (Biancifiori and Caschera, 1962). 

Carcinogenic as well as tumor-initiating activity of dibenz[a,h]anthracene has been demonstrated in topical 
application studies with mice. Repeated dermal application of 0.001 to 0.01% solutions produced a high incidence of 
skin papillomas and carcinomas in mice (Wynder and Hoffmann, 1959; Van Duuren et al., 1967). In initiation-
promotion assays, the compound was active as an initiator of skin carcinogenesis in mice (Buening et al., 1979; Platt 
et al., 1990). However, no skin tumors were observed in Syrian golden hamsters that received topical 
dibenz[a,h]anthracene applications over a 10-week period (Shubik et al., 1960).Injection site sarcomas developed in 
mice injected subcutaneously with dibenz[a,h]anthracene (Pfeiffer, 1977). In newborn mice, a single subcutaneous 
injection of dibenz[a,h]anthracene induced local sarcomas and lung adenomas (Platt et al., 1990) and three 
intraperitoneal injections induced a high incidence of pulmonary tumors (Buening et al., 1979). A number of earlier 
studies have also demonstrated the carcinogenicity of dibenz[a,h]anthracene when administered by various 
parenteral routes in several animal species (IARC, 1973). 

Based on no human data and sufficient evidence for carcinogenicity in animals, EPA has assigned 
dibenz[a,h]anthracene a weight-of-evidence classification of B2, probable human carcinogen (EPA, 1995). 
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ProUCL Output Files
Former Loring AFB Laundry Annex

Presque Isle, Maine

ProUCL Output 8-Jul-20

UCL Statistics for Data Sets with Non-Detects

User Selected Options
Date/Time of Computation   ProUCL 5.17/8/2020 1:04:55 PM
From File   ProUCL worksheet_a.xls
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Benzo(a)Pyrene

General Statistics
Total Number of Observations 22 Number of Distinct Observations 17
Number of Detects 14 Number of Non-Detects 8
Number of Distinct Detects 12 Number of Distinct Non-Detects 5
Minimum Detect 8.70E-04 Minimum Non-Detect 0.0021
Maximum Detect 0.82 Maximum Non-Detect 0.14
Variance Detects 0.0515 Percent Non-Detects 36.36%
Mean Detects 0.123 SD Detects 0.227
Median Detects 0.0299 CV Detects 1.851
Skewness Detects 2.677 Kurtosis Detects 7.419
Mean of Logged Detects -3.904 SD of Logged Detects 2.312

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.594 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.874 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.362 Lilliefors GOF Test
5% Lilliefors Critical Value 0.226 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.0837 KM Standard Error of Mean 0.0407
KM SD 0.183    95% KM (BCA) UCL 0.16
   95% KM (t) UCL 0.154    95% KM (Percentile Bootstrap) UCL 0.155
   95% KM (z) UCL 0.151    95% KM Bootstrap t UCL 0.298
90% KM Chebyshev UCL 0.206 95% KM Chebyshev UCL 0.261
97.5% KM Chebyshev UCL 0.338 99% KM Chebyshev UCL 0.489

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic 0.512 Anderson-Darling GOF Test
5% A-D Critical Value 0.819 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.16 Kolmogorov-Smirnov GOF
5% K-S Critical Value 0.246 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.369 k star (bias corrected MLE) 0.338
Theta hat (MLE) 0.332 Theta star (bias corrected MLE) 0.363
nu hat (MLE) 10.34 nu star (bias corrected) 9.458
Mean (detects) 0.123

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 8.70E-04 Mean 0.0825
Maximum 0.82 Median 0.01
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SD 0.187 CV 2.261
k hat (MLE) 0.406 k star (bias corrected MLE) 0.381
Theta hat (MLE) 0.203 Theta star (bias corrected MLE) 0.216
nu hat (MLE) 17.88 nu star (bias corrected) 16.78
Adjusted Level of Significance (β) 0.0386
Approximate Chi Square Value (16.78, α) 8.512 Adjusted Chi Square Value (16.78, β) 8.074
95% Gamma Approximate UCL (use when n>=50) 0.163 95% Gamma Adjusted UCL (use when n<50) 0.171

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.0837 SD (KM) 0.183
Variance (KM) 0.0334 SE of Mean (KM) 0.0407
k hat (KM) 0.21 k star (KM) 0.211
nu hat (KM) 9.231 nu star (KM) 9.305
theta hat (KM) 0.399 theta star (KM) 0.396
80% gamma percentile (KM) 0.113 90% gamma percentile (KM) 0.253
95% gamma percentile (KM) 0.425 99% gamma percentile (KM) 0.894

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (9.31, α) 3.512 Adjusted Chi Square Value (9.31, β) 3.251
95% Gamma Approximate KM-UCL (use when n>=50) 0.222 95% Gamma Adjusted KM-UCL (use when n<50) 0.24

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.92 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.874 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.155 Lilliefors GOF Test
5% Lilliefors Critical Value 0.226 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale 0.0801 Mean in Log Scale -4.538
SD in Original Scale 0.188 SD in Log Scale 2.106
   95% t UCL (assumes normality of ROS data) 0.149    95% Percentile Bootstrap UCL 0.151
   95% BCA Bootstrap UCL 0.188    95% Bootstrap t UCL 0.325
   95% H-UCL (Log ROS) 0.732

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) -4.577 KM Geo Mean 0.0103
KM SD (logged) 2.208    95% Critical H Value (KM-Log) 4.549
KM Standard Error of Mean (logged) 0.535    95% H-UCL (KM -Log) 1.052
KM SD (logged) 2.208    95% Critical H Value (KM-Log) 4.549
KM Standard Error of Mean (logged) 0.535

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 0.0918 Mean in Log Scale -4.056
SD in Original Scale 0.184 SD in Log Scale 2.189
   95% t UCL (Assumes normality) 0.159    95% H-Stat UCL 1.64
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use
Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1) 0.24

UCL Statistics for Data Sets with Non-Detects

User Selected Options
Date/Time of Computation   ProUCL 5.17/8/2020 1:07:10 PM
From File   ProUCL worksheet_a.xls
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Dibenzo(a,h)anthracene
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General Statistics
Total Number of Observations 22 Number of Distinct Observations 16
Number of Detects 8 Number of Non-Detects 14
Number of Distinct Detects 8 Number of Distinct Non-Detects 8
Minimum Detect 0.0011 Minimum Non-Detect 0.0018
Maximum Detect 0.2 Maximum Non-Detect 0.29
Variance Detects 0.00648 Percent Non-Detects 63.64%
Mean Detects 0.0736 SD Detects 0.0805
Median Detects 0.0518 CV Detects 1.093
Skewness Detects 0.75 Kurtosis Detects -1.104
Mean of Logged Detects -3.727 SD of Logged Detects 2.004

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.842 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.241 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.0332 KM Standard Error of Mean 0.0145
KM SD 0.059    95% KM (BCA) UCL 0.0586
95% KM (t) UCL 0.0582 95% KM (Percentile Bootstrap) UCL 0.0572
   95% KM (z) UCL 0.0571    95% KM Bootstrap t UCL 0.068
90% KM Chebyshev UCL 0.0768 95% KM Chebyshev UCL 0.0966
97.5% KM Chebyshev UCL 0.124 99% KM Chebyshev UCL 0.178

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic 0.36 Anderson-Darling GOF Test
5% A-D Critical Value 0.758 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.202 Kolmogorov-Smirnov GOF
5% K-S Critical Value 0.308 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.559 k star (bias corrected MLE) 0.433
Theta hat (MLE) 0.132 Theta star (bias corrected MLE) 0.17
nu hat (MLE) 8.939 nu star (bias corrected) 6.92
Mean (detects) 0.0736

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.0011 Mean 0.0345
Maximum 0.2 Median 0.01
SD 0.0558 CV 1.617
k hat (MLE) 0.705 k star (bias corrected MLE) 0.64
Theta hat (MLE) 0.0489 Theta star (bias corrected MLE) 0.054
nu hat (MLE) 31.04 nu star (bias corrected) 28.14
Adjusted Level of Significance (β) 0.0386
Approximate Chi Square Value (28.14, α) 17.04 Adjusted Chi Square Value (28.14, β) 16.39
95% Gamma Approximate UCL (use when n>=50) 0.057 95% Gamma Adjusted UCL (use when n<50) 0.0592

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.0332 SD (KM) 0.059
Variance (KM) 0.00348 SE of Mean (KM) 0.0145
k hat (KM) 0.316 k star (KM) 0.303
nu hat (KM) 13.9 nu star (KM) 13.34
theta hat (KM) 0.105 theta star (KM) 0.109
80% gamma percentile (KM) 0.051 90% gamma percentile (KM) 0.0977
95% gamma percentile (KM) 0.151 99% gamma percentile (KM) 0.29

Gamma Kaplan-Meier (KM) Statistics
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Approximate Chi Square Value (13.34, α) 6.123 Adjusted Chi Square Value (13.34, β) 5.76
   95% Gamma Approximate KM-UCL (use when n>=50) 0.0723    95% Gamma Adjusted KM-UCL (use when n<50) 0.0768

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.9 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.23 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale 0.0286 Mean in Log Scale -5.47
SD in Original Scale 0.0582 SD in Log Scale 1.983
   95% t UCL (assumes normality of ROS data) 0.0499    95% Percentile Bootstrap UCL 0.0498
   95% BCA Bootstrap UCL 0.056    95% Bootstrap t UCL 0.0719
   95% H-UCL (Log ROS) 0.182

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) -5.321 KM Geo Mean 0.00489
KM SD (logged) 1.966    95% Critical H Value (KM-Log) 4.127
KM Standard Error of Mean (logged) 0.522    95% H-UCL (KM -Log) 0.199
KM SD (logged) 1.966    95% Critical H Value (KM-Log) 4.127
KM Standard Error of Mean (logged) 0.522

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 0.0498 Mean in Log Scale -4.41
SD in Original Scale 0.0603 SD in Log Scale 2.142
   95% t UCL (Assumes normality) 0.0719    95% H-Stat UCL 0.957
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 0.0582

UCL Statistics for Data Sets with Non-Detects

User Selected Options
Date/Time of Computation   ProUCL 5.17/8/2020 1:08:43 PM
From File   ProUCL worksheet_a.xls
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

NaphthaleneVPH

General Statistics
Total Number of Observations 22 Number of Distinct Observations 19
Number of Detects 7 Number of Non-Detects 15
Number of Distinct Detects 7 Number of Distinct Non-Detects 13
Minimum Detect 0.02 Minimum Non-Detect 0.034
Maximum Detect 29 Maximum Non-Detect 0.23
Variance Detects 158.1 Percent Non-Detects 68.18%
Mean Detects 7.331 SD Detects 12.57
Median Detects 0.078 CV Detects 1.715
Skewness Detects 1.339 Kurtosis Detects -0.161
Mean of Logged Detects -1.209 SD of Logged Detects 3.099

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.645 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.431 Lilliefors GOF Test
5% Lilliefors Critical Value 0.304 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 2.35 KM Standard Error of Mean 1.703
KM SD 7.396    95% KM (BCA) UCL 5.296
   95% KM (t) UCL 5.281    95% KM (Percentile Bootstrap) UCL 5.309
   95% KM (z) UCL 5.152    95% KM Bootstrap t UCL 564
90% KM Chebyshev UCL 7.46 95% KM Chebyshev UCL 9.774
97.5% KM Chebyshev UCL 12.99 99% KM Chebyshev UCL 19.3

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic 1.048 Anderson-Darling GOF Test
5% A-D Critical Value 0.813 Detected Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.394 Kolmogorov-Smirnov GOF
5% K-S Critical Value 0.341 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.226 k star (bias corrected MLE) 0.224
Theta hat (MLE) 32.5 Theta star (bias corrected MLE) 32.71
nu hat (MLE) 3.158 nu star (bias corrected) 3.138
Mean (detects) 7.331

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 2.34
Maximum 29 Median 0.01
SD 7.574 CV 3.237
k hat (MLE) 0.172 k star (bias corrected MLE) 0.179
Theta hat (MLE) 13.59 Theta star (bias corrected MLE) 13.07
nu hat (MLE) 7.574 nu star (bias corrected) 7.875
Adjusted Level of Significance (β) 0.0386
Approximate Chi Square Value (7.87, α) 2.663 Adjusted Chi Square Value (7.87, β) 2.441
95% Gamma Approximate UCL (use when n>=50) 6.919 95% Gamma Adjusted UCL (use when n<50) 7.546

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 2.35 SD (KM) 7.396
Variance (KM) 54.71 SE of Mean (KM) 1.703
k hat (KM) 0.101 k star (KM) 0.117
nu hat (KM) 4.442 nu star (KM) 5.169
theta hat (KM) 23.28 theta star (KM) 20
80% gamma percentile (KM) 2.012 90% gamma percentile (KM) 6.618
95% gamma percentile (KM) 13.44 99% gamma percentile (KM) 34.39

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (5.17, α) 1.231 Adjusted Chi Square Value (5.17, β) 1.096
   95% Gamma Approximate KM-UCL (use when n>=50) 9.867    95% Gamma Adjusted KM-UCL (use when n<50) 11.09

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.777 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.311 Lilliefors GOF Test
5% Lilliefors Critical Value 0.304 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale 2.342 Mean in Log Scale -3.367
SD in Original Scale 7.573 SD in Log Scale 2.286
   95% t UCL (assumes normality of ROS data) 5.121    95% Percentile Bootstrap UCL 5.305
   95% BCA Bootstrap UCL 6.293    95% Bootstrap t UCL 628
   95% H-UCL (Log ROS) 4.865

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
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KM Mean (logged) -2.917 KM Geo Mean 0.0541
KM SD (logged) 2.005    95% Critical H Value (KM-Log) 4.195
KM Standard Error of Mean (logged) 0.472    95% H-UCL (KM -Log) 2.535
KM SD (logged) 2.005    95% Critical H Value (KM-Log) 4.195
KM Standard Error of Mean (logged) 0.472

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 2.353 Mean in Log Scale -2.879
SD in Original Scale 7.569 SD in Log Scale 2.066
   95% t UCL (Assumes normality) 5.13    95% H-Stat UCL 3.299
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
99% KM (Chebyshev) UCL 19.3

UCL Statistics for Data Sets with Non-Detects

User Selected Options
Date/Time of Computation   ProUCL 5.17/8/2020 1:09:36 PM
From File   ProUCL worksheet_a.xls
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

NaphthaleneEPH

General Statistics
Total Number of Observations 22 Number of Distinct Observations 13
Number of Detects 5 Number of Non-Detects 17
Number of Distinct Detects 5 Number of Distinct Non-Detects 9
Minimum Detect 0.0068 Minimum Non-Detect 0.0018
Maximum Detect 15 Maximum Non-Detect 0.29
Variance Detects 44.1 Percent Non-Detects 77.27%
Mean Detects 4.483 SD Detects 6.641
Median Detects 0.2 CV Detects 1.481
Skewness Detects 1.317 Kurtosis Detects 0.631
Mean of Logged Detects -1.34 SD of Logged Detects 3.626

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.776 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.341 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.021 KM Standard Error of Mean 0.81
KM SD 3.397    95% KM (BCA) UCL 2.375
95% KM (t) UCL 2.415 95% KM (Percentile Bootstrap) UCL 2.375
   95% KM (z) UCL 2.353    95% KM Bootstrap t UCL 49.1
90% KM Chebyshev UCL 3.451 95% KM Chebyshev UCL 4.551
97.5% KM Chebyshev UCL 6.079 99% KM Chebyshev UCL 9.079

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic 0.436 Anderson-Darling GOF Test
5% A-D Critical Value 0.757 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.242 Kolmogorov-Smirnov GOF
5% K-S Critical Value 0.384 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.25 k star (bias corrected MLE) 0.233
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Theta hat (MLE) 17.92 Theta star (bias corrected MLE) 19.21
nu hat (MLE) 2.501 nu star (bias corrected) 2.334
Mean (detects) 4.483

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.0068 Mean 1.027
Maximum 15 Median 0.01
SD 3.476 CV 3.386
k hat (MLE) 0.191 k star (bias corrected MLE) 0.195
Theta hat (MLE) 5.385 Theta star (bias corrected MLE) 5.266
nu hat (MLE) 8.388 nu star (bias corrected) 8.577
Adjusted Level of Significance (β) 0.0386
Approximate Chi Square Value (8.58, α) 3.074 Adjusted Chi Square Value (8.58, β) 2.832
95% Gamma Approximate UCL (use when n>=50) 2.865 95% Gamma Adjusted UCL (use when n<50) 3.109

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.021 SD (KM) 3.397
Variance (KM) 11.54 SE of Mean (KM) 0.81
k hat (KM) 0.0903 k star (KM) 0.108
nu hat (KM) 3.975 nu star (KM) 4.766
theta hat (KM) 11.3 theta star (KM) 9.427
80% gamma percentile (KM) 0.791 90% gamma percentile (KM) 2.802
95% gamma percentile (KM) 5.892 99% gamma percentile (KM) 15.58

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (4.77, α) 1.046 Adjusted Chi Square Value (4.77, β) 0.924
   95% Gamma Approximate KM-UCL (use when n>=50) 4.654    95% Gamma Adjusted KM-UCL (use when n<50) 5.265
95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.865 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.229 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale 1.019 Mean in Log Scale -10.09
SD in Original Scale 3.478 SD in Log Scale 5.699
   95% t UCL (assumes normality of ROS data) 2.295    95% Percentile Bootstrap UCL 2.382
   95% BCA Bootstrap UCL 3.055    95% Bootstrap t UCL 83.6
   95% H-UCL (Log ROS) 4.20E+08

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) -5.083 KM Geo Mean 0.0062
KM SD (logged) 2.586    95% Critical H Value (KM-Log) 5.225
KM Standard Error of Mean (logged) 0.627    95% H-UCL (KM -Log) 3.349
KM SD (logged) 2.586    95% Critical H Value (KM-Log) 5.225
KM Standard Error of Mean (logged) 0.627

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 1.046 Mean in Log Scale -4.099
SD in Original Scale 3.47 SD in Log Scale 2.916
   95% t UCL (Assumes normality) 2.319    95% H-Stat UCL 47.31
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
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95% KM (t) UCL 2.415

UCL Statistics for Data Sets with Non-Detects

User Selected Options
Date/Time of Computation   ProUCL 5.17/8/2020 1:10:43 PM
From File   ProUCL worksheet_a.xls
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

XylenesVPH

General Statistics
Total Number of Observations 22 Number of Distinct Observations 20
Number of Detects 4 Number of Non-Detects 18
Number of Distinct Detects 4 Number of Distinct Non-Detects 16
Minimum Detect 0.146 Minimum Non-Detect 0.034
Maximum Detect 81.7 Maximum Non-Detect 0.23
Variance Detects 1454 Percent Non-Detects 81.82%
Mean Detects 26.56 SD Detects 38.13
Median Detects 12.2 CV Detects 1.436
Skewness Detects 1.613 Kurtosis Detects 2.42
Mean of Logged Detects 1.559 SD of Logged Detects 2.798

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.811 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.292 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 4.857 KM Standard Error of Mean 4.285
KM SD 17.41    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 12.23 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 11.91    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 17.71 95% KM Chebyshev UCL 23.54
97.5% KM Chebyshev UCL 31.62 99% KM Chebyshev UCL 47.49

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic 0.223 Anderson-Darling GOF Test
5% A-D Critical Value 0.694 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.22 Kolmogorov-Smirnov GOF
5% K-S Critical Value 0.415 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.385 k star (bias corrected MLE) 0.263
Theta hat (MLE) 69.03 Theta star (bias corrected MLE) 101
nu hat (MLE) 3.078 nu star (bias corrected) 2.103
Mean (detects) 26.56

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 4.838
Maximum 81.7 Median 0.01
SD 17.82 CV 3.684
k hat (MLE) 0.152 k star (bias corrected MLE) 0.161
Theta hat (MLE) 31.9 Theta star (bias corrected MLE) 30
nu hat (MLE) 6.672 nu star (bias corrected) 7.095
Adjusted Level of Significance (β) 0.0386
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Approximate Chi Square Value (7.10, α) 2.223 Adjusted Chi Square Value (7.10, β) 2.025
95% Gamma Approximate UCL (use when n>=50) 15.44 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 4.857 SD (KM) 17.41
Variance (KM) 303 SE of Mean (KM) 4.285
k hat (KM) 0.0779 k star (KM) 0.0976
nu hat (KM) 3.426 nu star (KM) 4.293
theta hat (KM) 62.38 theta star (KM) 49.79
80% gamma percentile (KM) 3.25 90% gamma percentile (KM) 12.79
95% gamma percentile (KM) 28.23 99% gamma percentile (KM) 78.12

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (4.29, α) 0.841 Adjusted Chi Square Value (4.29, β) 0.736
   95% Gamma Approximate KM-UCL (use when n>=50) 24.81    95% Gamma Adjusted KM-UCL (use when n<50) 28.32
95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.966 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.211 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale 4.829 Mean in Log Scale -8.802
SD in Original Scale 17.82 SD in Log Scale 5.254
   95% t UCL (assumes normality of ROS data) 11.37    95% Percentile Bootstrap UCL 12.17
   95% BCA Bootstrap UCL 15.97    95% Bootstrap t UCL 213.5
   95% H-UCL (Log ROS) 17330975

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) -2.48 KM Geo Mean 0.0838
KM SD (logged) 2.167    95% Critical H Value (KM-Log) 4.477
KM Standard Error of Mean (logged) 0.534    95% H-UCL (KM -Log) 7.284
KM SD (logged) 2.167    95% Critical H Value (KM-Log) 4.477
KM Standard Error of Mean (logged) 0.534

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 4.855 Mean in Log Scale -2.671
SD in Original Scale 17.82 SD in Log Scale 2.341
   95% t UCL (Assumes normality) 11.39    95% H-Stat UCL 12.37
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 12.23
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TABLE 3-1
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
LAUNDRY ANNEX

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Routes: Oral, dermal, inhalation

Maximum
Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean of Mean [1] (Qualifier) Value Units Statistic Rationale
Soil Benzo(a)pyrene mg/Kg 0.092 0.24 0.82 0.24 mg/kg ProUCL

Dibenzo(a,h)-anthracene mg/Kg 0.050 0.058 0.20 0.058 mg/kg ProUCL
B(a)P RPF mg/Kg 0.30 0.30 mg/kg ProUCL

Naphthalene (VOC/VPH) mg/Kg 2.4 19 29 19.3 mg/kg ProUCL
Xylenes (total) mg/Kg 4.9 12 81.7 12.2 mg/kg ProUCL

Notes:
[1] Calculated by ProUCL
B(a)P RPF Benzo(a)Pyrene Relative Potency Factors for Carcinogenic Polycyclic Aromatic Hydrocarbons

RPF
Benzo(a)pyrene 1

Dibenzo(a,h)-anthracene 1
mg/Kg milligrams chemical/kilogram soil
ProUCL USEPA ProUCL 5.1 output 

95% UCL of 
the mean



Table 3-2  ASTM model for volatiles in air estimations

 
Lower VFss calculated by  
either equation OR

Eq 1 Eq 2

VFss = Volatilization factor, surface soil to ambient air [(mg/m3)/(mg/kg)] θws = Water content in vadose zone soil (cm3/cm3)
Ws = Width of soil source (cm) Ks = Soil sorption coefficient (cm3/g) (= Koc x foc)
ρs = Bulk soil density (g/cm3) Koc = Organic carbon water partition coefficient (cm3/g)
Uair = Ambient air wind speed (cm/s) foc = Fraction of soil organic carbon (g/g)
δair = Ambient air mixing zone height (cm) θas = Air content in vadose zone soil (cm3/cm3)
Deff

s = Effective diffusivity in vadose zone soil (cm2/s) τ = Averaging time for vapor flux (s)
H = Henry's Law Constant (cm3/cm3) CF = Unit conversion factor [(cm3-kg)/(m3-g)]
π = Pi (3.14) d = Lower depth of surficial soil (cm)

Equation 1:
Constituent Ws ρs Uair δair Deff

s H π θws Koc foc θas τ CF VFss

(cm) (g/cm3) (cm/s) (cm) (cm2/s) (cm3/cm3) (unitless) (cm3/cm3) (cm3/g) (g/g) (cm3/cm3) (s) [cm3-kg)/(m3-g)]mg/m3)/(mg/kg)]
C9-C12 Aliphatic Hydrocarbon 6,401 1.7 492 198 5.46E-03 6.38E+01 3.14 0.12 1.50E+05 0.01 0.26 3.15E+07 1000 2.62E-04  
C9-C10 Aromatic Hydrocarbon 6,401 1.7 492 198 5.46E-03 3.24E-01 3.14 0.12 1.78E+03 0.01 0.26 3.15E+07 1000 1.71E-04  
C9-C18 Aliphatic Hydrocarbon 6,401 1.7 492 198 5.46E-03 6.77E+01 3.14 0.12 6.80E+05 0.01 0.26 3.15E+07 1000 1.27E-04  
Xylenes 6,401 1.7 492 198 6.08E-03 2.75E-01 3.14 0.12 2.49E+02 0.01 0.26 3.15E+07 1000 4.37E-04  
Naphthalene 6,401 1.7 492 198 4.61E-03 1.96E-02 3.14 0.12 1.19E+03 0.01 0.26 3.15E+07 1000 4.73E-05  
Benzo(a)pyrene - - - - - - - - - - - - - NC  
Dibenzo(a,h)anthracene - - - - - - - - - - - - - NC  

Equation 2:
Constituent Ws ρs d Uair δair τ CF VFss

(cm) (g/cm3) (cm) (cm/s) (cm) (s) [(cm3-kg)/(m3-g)] [(mg/m3)/(mg/kg)]

All 6,401 1.7 100 492 198 3.15E+07 1000 3.54E-04

NC = Not calculated (not volatile)
Constituent Csoil VFss Cair

(mg/kg) [(mg/m3)/(mg/kg)] (mg/m3)
Xylenes 12.2 3.54E-04 4.33E-03
Naphthalene 19.3 4.73E-05 9.13E-04
Benzo(a)pyrene 0.24 NC -
Dibenzo(a,h)anthracene 0.058 NC -
Total    

NC = Not calculated (not volatile).

Volatilization Factor - Surface Soil to Outdoor Air 

( )  C F  
τa sθH Kw sθ π

H se ffD  
δU

  s W2
V F

 s sa ir a ir

s
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⋅⋅+ρ⋅+⋅
⋅

⋅
⋅

ρ⋅⋅
= CF

U
dW
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TABLE 4
EXPOSURE ASSUMPTIONS - VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
LAUNDRY ANNEX

Scenario Timeframe:  Current and Future
Exposure Medium:   Soil

Receptor Population: Utility Worker

    
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Utility Worker Adult Soil IRuw Ingestion Rate 100 mg/day EPA, 2014, outdoor worker Intake (oral) (mg/Kg-day) = (CS x IR x CF x FI 
x ED)/(BW x AT x CF2)

FI Fraction Ingested from Site 100% Assume 100% from the site                                         

Dermal Utility Worker Adult Soil RAFd Dermal Relative Absorption 
Factor 10% EPA, 2004, default for semi-volatiles 

RAFd Dermal Relative Absorption 
Factor 13% EPA, 2004, default for PAHs Intake (dermal) (mg/Kg-day) = (CS x SA x AF 

x RAFd x CF1 x EF x ED)/(BW x CF2 x AT)
SAw Surface Area, Worker 3,527 cm2/day EPA, 2014
AFw Adherence Factor, Worker 0.12 mg/cm2 EPA, 2014, worker soil adherence factor

Inhalation (volatiles) Cair Chemical Concentration in Air See Table 3.2 mg/m3 Note: For volatile concentrations in air, 
used the ASTM 2015 model.

Inhalation exposure concentration (volatiles) 
(mg/m3) = (Cair x ET x EF x ED)/(AT x CF2)

Inhalation (particulates)
Utility Worker Adult Soil PEF Particulate Emission Factor 1.32E+09 m3/kg MEDEP, 2018

Inhalation exposure concentration 
(particulates) (mg/m3) = (CS x (1/PEF) x ET x 

EF x ED)/(AT x CF3)
CF3 Time Conversion Factor 8.76E+03 hours/year

Parameters common to 
exposure pathways Utility Worker Adult Soil CS Chemical Concentration in Soil See Table 3.1 mg/Kg

CF1 Units conversion factor 0.000001  Kg/mg
CF2 Time conversion factor 365 days/year
BWw Body Weight 80 Kg EPA, 2014, for worker

EFw Exposure Frequency, Worker 183 days/year
MEDEP, 2018, Climate-specific data for 
days when ground is neither frozen of snow 
covered in the Portland area, adjusted to 5 
days/week

ETw Exposure Time, Worker 8 hours/day EPA, 2011 Tab 16-20 outdoor construction 
Northeast

EDw Exposure Duration, Worker 1 year Estimate of 1 year over a lifetime for a utility 
worker, based on small size of lot

AT-C Averaging Time - Cancer 70 years EPA, 1989
AT-NC Averaging Time - Noncancer 1 year Equal to ED. EPA, 1989

References used:
MEDEP, 2018 Maine Remedial Action Guidelines (RAGs) for Sites Contaminated with Hazardous Substances, Effective Date: October 19, 2018.
USEPA, 2014 OSWER Directive 9200.1-120, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  February 6, 2014. 
USEPA, 2004 Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), EPA/540/R/99/005 OSWER 9285.7-02EP, July 2004 (Exhibit 3-4).
USEPA, 2011 Exposure Factors Handbook, EPA/600/R-09/052F, September 2011.
ASTM, 2015 American Society for Testing and Materials (ASTM). Standard Guide for Risk-Based Corrective Action (ASTM E-2081-00).
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.   
TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL
LAUNDRY ANNEX

Chemical Oral Absorption Absorbed RfD for Dermal Primary Combined
of  Potential CAS # Efficiency for 

Dermal RfD Target Uncertainty/Modifying
Concern Value Units Value Units Value Units Organ(s) Factors Source(s) Date checked

Benzo(a)pyrene 50-32-8 3.00E-04 mg/kg-day 3.00E-04 mg/kg-day [1] 1 3.00E-04 mg/kg-day Developmental  -- IRIS 17-Jun-20
Dibenzo(a,h)-anthracene 53-70-3 IRIS 17-Jun-20

Naphthalene 91-20-3 2.0E-02 mg/kg-day 2.0E-02 mg/kg-day [1] 1 2.0E-02 mg/kg-day
Decreased 

mean terminal 
body weight in 

males
3000 IRIS 17-Jun-20

Xylenes (total) 1330-20-7 2.0E-01 mg/kg-day 2.0E-01 mg/kg-day [1] 1 2.0E-01 mg/kg-day
Decreased 

body weight, 
increased 
mortality

1000 IRIS 17-Jun-20

Notes: [1] No subchronic values available; used chronic value
IRIS Integrated Risk Information System (https://cfpub.epa.gov/ncea/iris/search/index.cfm)

CAS # Chemical Abstract System number
mg/kg-dy milligrams per kilogram of body weight per day

Chronic Oral RfD

Not assessed in IRIS

Subchronic Oral RfD



TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION

LAUNDRY ANNEX

Chemical Chronic Inhalation 
RfC Primary Combined

of  Potential CAS # Target Uncertainty/Modifying
Concern Value Units Value Units Organ(s) Factors Source(s) Date checked

Benzo(a)pyrene 50-32-8 2.0E-06 mg/m3 2.0E-06 mg/m3 [1] Developmental 3000 IRIS 17-Jun-20
Dibenzo(a,h)-anthracene 53-70-3 IRIS 17-Jun-20
Naphthalene 91-20-3 3.0E-03 mg/m3 3.0E-03 mg/m3 [1] Nervous system, 

Respiratory 3000 IRIS 17-Jun-20
Xylenes (total) 1330-20-7 1.0E-01 mg/m3 1.0E-01 mg/m3 [1] Nervous system 300 IRIS 17-Jun-20
Notes: [1] No subchronic values available; used chronic value

CAS # Chemical Abstract System number
IRIS Integrated Risk Information System (https://cfpub.epa.gov/ncea/iris/search/index.cfm)
RfC reference concentration

mg/m3 milligrams per cubic meter in air

Not assessed in IRIS

Subchronic Inhalation 
RfC



TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL

LAUNDRY ANNEX

Chemical Oral Cancer Slope Factor Oral Absorption
Absorbed Cancer Slope 

Factor Weight of Evidence/
of Potential CAS #  Efficiency for Dermal for Dermal Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date checked
Benzo(a)pyrene* 50-32-8 1 (mg/kg-day)-1 1 1 (mg/kg-day)-1 B2/carcinogenic to 

humans IRIS 17-Jun-20

Dibenzo(a,h)-anthracene 53-70-3

B2/Probable human 
carcinogen - based on 
sufficient evidence of 

carcinogenicity in 
animals

IRIS 17-Jun-20

Naphthalene 91-20-3
C/Possible human 

carcinogen; 
carcinogenic potential 
cannot be determined

IRIS 17-Jun-20

Xylenes (total) 1330-20-7
D/Data are 

inadequate for an 
assessment of human 
carcinogenic potential

IRIS 17-Jun-20

Notes:
* Mutagenic mode of action

CAS # Chemical Abstract System number
IRIS Integrated Risk Information System (https://cfpub.epa.gov/ncea/iris/search/index.cfm)
RPF Relative Potency Factor

mg/kg-day Milligrams per kilogram of body weight per day

Not assessed in IRIS; Used B(a)P RPF to evaluate

Not assessed for caricnogenicity in IRIS

Not assessed for caricnogenicity in IRIS



TABLE 6.2
CANCER TOXICITY DATA -- INHALATION

LAUNDRY ANNEX

Chemical Unit Risk Inhalation Cancer Slope Factor Weight of Evidence/
of Potential CAS # Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date checked
Benzo(a)pyrene* 50-32-8 6.0E-04 (µg/m3)-1 B2/carcinogenic to 

humans IRIS 17-Jun-20

Dibenzo(a,h)-anthracene 53-70-3
B2/Probable human 

carcinogen - based on 
sufficient evidence of 

carcinogenicity in animals
IRIS 17-Jun-20

Naphthalene 91-20-3
C/Possible human 

carcinogen; carcinogenic 
potential cannot be 

determined
IRIS 17-Jun-20

Xylenes (total) 1330-20-7
D/Data are inadequate for 
an assessment of human 

carcinogenic potential
IRIS 17-Jun-20

Notes:
* Mutagenic mode of action

CAS # Chemical Abstract System number
B2 Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals

IRIS Integrated Risk Information System (https://cfpub.epa.gov/ncea/iris/search/index.cfm)
RPF Relative Potency Factor

µg/m3 Micrograms per cubic meter in air

Not assessed in IRIS; Used B(a)P RPFs to evaluate

Not assessed in IRIS

Not assessed in IRIS



TABLE 7.1 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Scenario Timeframe:   Current/Future
Receptor Population:  Utility Worker
Receptor Age:  Adult

Medium Exposure Medium Exposure Point
Exposure 

Route Chemical of
Exposure Point 
Concentration Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard 
Quotient

Value Units Value Units Value Units Value Units

Soil Soil Subsurface Soil Benzo(a)pyrene RPF 0.30 mg/Kg 2.7E-09 mg/kg-day 1.0E+00 (mg/kg-day)-1 2.7E-09 - - - - - - - - - -
Benzo(a)pyrene 0.24 mg/Kg - - - - - - - - - - 1.5E-07 mg/kg-day 3.0E-04 mg/kg-day 5.0E-04

Ingestion Dibenzo(a,h)-anthracene 0.058 mg/Kg - - - - - - - - - - - - - - - - - - - -
Naphthalene 19.3 mg/Kg - - - - - - - - - - 1.2E-05 mg/kg-day 2.0E-02 mg/kg-day 6.0E-04
Xylenes (total) 12.2 mg/Kg - - - - - - - - - - 7.7E-06 mg/kg-day 2.0E-01 mg/kg-day 3.8E-05

Exposure Route Total 2.7E-09 1.1E-03

Benzo(a)pyrene RPF 0.30 mg/Kg 1.5E-09 mg/kg-day 1.0E+00 (mg/kg-day)-1 1.5E-09 - - - - - - - - - -
Benzo(a)pyrene 0.24 mg/Kg - - - - - - - - - - 8.3E-08 mg/kg-day 3.0E-04 mg/kg-day 2.8E-04

Dermal Dibenzo(a,h)-anthracene 0.058 mg/Kg - - - - - - - - - - - - - - - - - - - -
Naphthalene 19 mg/Kg - - - - - - - - - - 6.7E-06 mg/kg-day 3.0E-03 mg/kg-day 2.2E-03
Xylenes (total) 12 mg/Kg - - - - - - - - - - 3.2E-06 mg/kg-day 2.0E-01 mg/kg-day 1.6E-05

Exposure Route Total 1.5E-09 2.5E-03

Benzo(a)pyrene RPF 0.30 mg/Kg 5.4E-13 mg/m3 6.0E-04 (µg/m3)-1 3.2E-16 - - - - - - - - - -
Benzo(a)pyrene 0.24 mg/Kg - - - - - - - - - - 3.0E-11 mg/m3 2.0E-06 mg/m3 1.5E-05

Inhalation of 
Particulates Dibenzo(a,h)-anthracene 0.06 mg/Kg - - - - - - - - - - - - - - - - - - - -

Naphthalene 19.3 mg/Kg - - - - - - - - - - 2.4E-09 mg/m3 3.0E-03 mg/m3 8.1E-07
Xylenes (total) 12.2 mg/Kg - - - - - - - - - - 1.5E-09 mg/m3 1.0E-01 mg/m3 1.5E-08

Exposure Route Total 3.2E-16 1.6E-05

Naphthalene 4.3E-03 mg/m3 - - - - - - - - - - 7.2E-04 mg/m3 3.0E-03 mg/m3 2.4E-01
Inhalation of 

Volatiles Xylenes (total) 9.1E-04 mg/m3 - - - - - - - - - - 1.5E-04 mg/m3 1.0E-01 mg/m3 1.5E-03

Exposure Route Total - - 2.4E-01

Exposure Point 
Total 4E-09 0.2

Exposure Medium Total 4E-09 0.2

Total Estimated Receptor Cancer Risks 4E-09 Total Estimated Non-Cancer Receptor Hazards 0.2

Notes:
EPC Exposure Point Concentration
RPF Relative Potency Factors for Carcinogenic Polycyclic Aromatic Hydrocarbons

RPF
Benzo(a)pyrene 1.0

Dibenzo(a,h)-anthracene 1.0

LAUNDRY ANNEX



Intake (oral) (mg/Kg-
day) = CS x IR x CF1 x FI x ED Intake (dermal) (mg/Kg-day) = CS x SA x AF x RAFd x CF1x EF x ED

BW x AT x CF2 CS = EPC soil (mg/kg) BW x CF2 x AT
IR = Ingestion Rate (mg/day)
CF1 = Unit conversion factor (Kg/mg) CS = EPC soil (mg/kg)
FI = Fraction Ingested (unitless-assume 100%) SA = Exposed skin surface area (cm2/day)
EF = Exposure Frequency (days/year) AF = Soil adherence factor (mg/cm2)
ED = Exposure Duration (years) RAFd = Dermal Relative Absorption Factor (unitless)
BW = Body weight (kg) EF = Exposure frequency (days/yr)
AT = Averaging time (years) [noncancer is ED and cancer is 70 years] ED = Exposure duration (yr)
CF2 = Time conversion factor (days/yr) CF1 = Units conversion factor (kg/mg)

CF2 = Time conversion factor (days/yr)
Inhalation exposure 
concentration 
(particulates) (mg/m3) 
= CS x (1/PEF) x ET x EF x ED CS = EPC soil (mg/kg)

BW = Body weight (kg)

AT x CF3 PEF = Particulate emission factor (m3/kg) AT = Averaging time (years) [noncancer is ED and cancer is 70 years]
ET = Exposure time (hr/day)
EF = Exposure frequency (day/yr)
ED = Exposure duration (yr)
CF3 = Time conversion factor (hours/yr)
AT = Averaging time (years) [noncancer is ED and cancer is 70 years]

Inhalation exposure 
concentration 
(volatiles) (mg/m3) = Cair x ET x EF x ED 

Cair = Concentration in air (mg/m3)

AT x CF3 ET = Exposure time (hr/day)
EF = Exposure frequency (day/yr)
ED = Exposure duration (yr)
CF3 = Time conversion factor (hr/yr)
AT = Averaging time (years) [noncancer is ED and cancer is 70 years]



TABLE 9 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
LAUNDRY ANNEX

Scenario Timeframe Current/Future
Receptor Population Utility Worker
Receptor Age Adult

 
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential
Concentration Concern Ingestion Dermal Inhalation Inhalation Exposure Primary Ingestion Dermal Inhalation Inhalation Exposure 

mg/Kg Particulates Volatiles Routes Total Target Organ(s) Particulates Volatiles Routes Total
Soil 0.30 Benzo(a)pyrene RPF 3E-09 1E-09 3E-16 [4] 4E-09 [3] [3] [3] [3] [3] [4]

0.24 Benzo(a)pyrene [1] [1] [1] [4] 5.0E-04 2.8E-04 1.5E-05 [4] 7.9E-04
0.06 Dibenzo(a,h)-anthracene [1] [1] [1] [4] [3] [3] [3] [3] [4]

19.30 Naphthalene [2] [2] [2] [2] 6.0E-04 2.2E-03 8.1E-07 2.4E-01 2.4E-01
12.23 Xylenes (Total) [2] [2] [2] [2] 3.8E-05 1.6E-05 1.5E-08 1.5E-03 1.6E-03

Exposure Point Total 4E-09 0.001 0.003 0.00002 0.2 0.2
Exposure Medium Total 4E-09 0.2

Receptor Total 4E-09 Receptor HI Total  0.2
Notes:
[1] Calculated as part of the benzo(a)pyrene RPF
[2] Not calculated (not classified as a carcinogen)
[3] Not applicable or not calculated (not classified or evaluated as a non-carcinogen)
[4] Not volatile, so not calculated



 

 

APPENDIX D 
 

Backup for Calculations of EPCs for Volatiles in Air 



Risk Characterization
Construction/Utility Workers

 Former Loring AFB Laundry Annex
Presque Isle, Maine

 
Lower VFss calculated by  
either equation OR

Eq 1 Eq 2

VFss = Volatilization factor, surface soil to ambient air [(mg/m3)/(mg/kg)] θws = Water content in vadose zone soil (cm3/cm3)
Ws = Width of soil source (cm) Ks = Soil sorption coefficient (cm3/g) (= Koc x foc)
ρs = Bulk soil density (g/cm3) Koc = Organic carbon water partition coefficient (cm3/g)
Uair = Ambient air wind speed (cm/s) foc = Fraction of soil organic carbon (g/g)
δair = Ambient air mixing zone height (cm) θas = Air content in vadose zone soil (cm3/cm3)
Deff

s = Effective diffusivity in vadose zone soil (cm2/s) τ = Averaging time for vapor flux (s)
H = Henry's Law Constant (cm3/cm3) CF = Unit conversion factor [(cm3-kg)/(m3-g)]
π = Pi (3.14) d = Lower depth of surficial soil (cm)

Equation 1:
Constituent Ws ρs Uair δair Deff

s H π θws Koc foc θas τ CF VFss

(cm) (g/cm3) (cm/s) (cm) (cm2/s) (cm3/cm3) (unitless) (cm3/cm3) (cm3/g) (g/g) (cm3/cm3) (s) [cm3-kg)/(m3-g)] [(mg/m3)/(mg/kg)]
Xylenes 6,401 1.7 492 198 6.08E-03 2.75E-01 3.14 0.12 2.49E+02 0.01 0.26 3.15E+07 1000 4.37E-04
Naphthalene 6,401 1.7 492 198 4.61E-03 1.96E-02 3.14 0.12 1.19E+03 0.01 0.26 3.15E+07 1000 4.73E-05
Benzo(a)pyrene - - - - - - - - - - - - - NC
Dibenzo(a,h)anthracene - - - - - - - - - - - - - NC

Equation 2:
Constituent Ws ρs d Uair δair τ CF VFss

(cm) (g/cm3) (cm) (cm/s) (cm) (s) [(cm3-kg)/(m3-g)] [(mg/m3)/(mg/kg)]
All 6,401 1.7 100 492 198 3.15E+07 1000 3.54E-04

NC = Not calculated (not volatile)

Volatilization Factor - Surface Soil to Outdoor Air 
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Risk Characterization
Construction/Utility Workers

 Former Loring AFB Laundry Annex
Presque Isle, Maine

Deffs = Effective diffusivity through vadose zone soil (cm2/s)
Dair = Diffusion coefficient in air (cm2/s)
Dwat = Diffusion coefficient in water (cm2/s)
H = Henry's Law Constant (cm3/cm3) 
θas = Air content in vadose zone soil (cm3/cm3)
θws = Water content in vadose zone soil (cm3/cm3)
θT = Total soil porosity (cm3/cm3)

 
Constituent Dair Dwat θas θws θT H Deff

s

(cm2/s) (cm2/s) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2/s)
Xylenes 7.80E-02 8.75E-06 0.26 0.12 0.38 2.75E-01 6.08E-03
Naphthalene 5.90E-02 7.50E-06 0.26 0.12 0.38 1.96E-02 4.61E-03
Benzo(a)pyrene - - - - - - NC
Dibenzo(a,h)anthracene - - - - - - NC

NC  Not calculated (not volatile).

Effective Diffusivity through Vadose Zone Soil 
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Risk Characterization
Construction/Utility Workers

 Former Loring AFB Laundry Annex
Presque Isle, Maine

Constituent

CS

(mg/kg)
Xylenes 12.2 2.75E-01 [2] 2.49E+02 [2] 7.80E-02 [2] 8.75E-06 [2]
Naphthalene 19.3 1.96E-02 [2] 1.19E+03 [2] 5.90E-02 [2] 7.50E-06 [2]
Benzo(a)pyrene 0.24 -- [4] -- [4] -- [4] -- [4]
Dibenzo(a,h)anthracene 0.058 -- [4] -- [4] -- [4] -- [4]

NC    Not calculated.
"--"   Not detected or not applicable.
[1].  MassDEP (2014). Method 1 Numerical Standards and supporting documentation. 
[2].  U.S. EPA (2005) Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities 
     (EPA-R-05-006); companion chemical database (HHRAP_chem_export.xlsx).
     Values for total xylenes are average of values for o-, m-, and p-xylene.
[3]. MaineDEP (2018) Maine Remedial Action Guidelines (RAGS) for Sites Contaminated with Hazardous Substances (October).
[4].  Not needed; constituent not appreciably volatile.

Constituent Properties
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Risk Characterization
Construction/Utility Workers

 Former Loring AFB Laundry Annex
Presque Isle, Maine

Notation Definition Value Units Reference
θT Total soil porosity 0.38 cm3/cm3 ASTM (2015) default value.
ρs Bulk soil density 1.7 g/cm3 ASTM (2015) default value.
foc Soil organic carbon content 0.01 g/g Assumed value.
θws Water content in vadose zone soil 0.12 cm3/cm3 ASTM (2015) default value.
θas Air content in vadose zone soil 0.26 cm3/cm3 θT - θas

d   Lower depth of surficial soil sample 100 cm ASTM (2015) default value.
Uair Wind speed 492 cm/s Annual average wind speed of Caribou, ME (11 mph) (NCDC 1998).
δair Mixing zone of ambient air 198 cm 6.5 feet assumed value.
WS Width of soil source area 6,401 cm 210 feet; approximate length of affected area 
τ Averaging time for vapor flux  (adult) 3.15E+07 s One  year.
ASTM (2015)  Standard Guide for Risk-Based Corrective Action.  E-2081-00.
NCDC (November 1998).  Climatic Wind Data for the United States.
US EPA (2004).  Users Guide for Evaluating Subsurface Vapor Intrusion into Buildings (February).

Site Factors
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EXECUTIVE SUMMARY 
 

U.S. Army Corps of Engineers (USACE) New England District (CENAE) prepared a Remedial 
Investigation (RI) Report for the Former Loring Air Force Base (AFB) Laundry Annex located on 
Central Drive in Presque Isle, Aroostook County, Maine (Site).  The Formerly Used Defense Sites 
(FUDS) property consists of two areas.  One area (0.24 acres) is the former dry-cleaning building 
located on the west side of Central Drive, which for purposes of this RI will be considered the 
‘Site’.  The other area is the former laundry building and stream plant (1.06 acres) the east side of 
Central Drive.  The former laundry building and steam plant has been beneficially re-used by the 
current property owner and are not eligible for inclusion in the FUDS Program. 
 
This Petroleum Assessment Report has been prepared by CENAE concurrently with the RI report 
and is included as an Appendix to evaluate the other available petroleum data for the Site (i.e., the 
hydrocarbon fractions and grouped analyses).  The RI report focuses on evaluation of hazardous 
substances including compounds that are regulated under the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) and present as a consequence of petroleum 
released at the Site.  The RI has evaluated these compounds in a conservative and comprehensive 
manner that is protective of human health and the environment.  Petroleum releases are exempt 
from the federal response authority under CERCLA, and therefore petroleum data, mainly 
hydrocarbon fraction results analyzed by extractable petroleum hydrocarbons (EPH) and volatile 
petroleum hydrocarbons (VPH), is being evaluated in this appended report according to Maine 
Department of Environmental Protection (DEP) petroleum cleanup guidelines:  the Maine DEP 
Remedial Action Guidelines (RAGs) for Sites Contaminated with Hazardous Substances (Maine 
DEP, 2018) and Maine DEP Remediation Guidelines for Petroleum Contaminated Sites in Maine 
(Maine DEP, 2014). 
 
The Site comprises an undeveloped portion of a larger 0.46-acre parcel and is located on the west 
side of Central Drive, next to railroad tracks. The Site previously contained a dry-cleaning building 
associated with Loring Air Force Base, and currently no buildings are on the Site. 
 
Data collected between 1992 and 2017 identified petroleum impacted subsurface soil in the area 
beneath the former building.  A conceptual site model (CSM) for the Site is presented in the RI 
Report and summarizes available data to present a clear understanding of the potential source 
areas, contaminants of potential concern (COPCs), extent of contamination, migration pathways, 
and contaminant persistence.    
 
The Site is currently undeveloped and unused.  The Site is located in a Light Industrial Zone where 
commercial or industrial use permitted; however, residential use is not.  The property was 
conveyed to the City of Presque Isle (CoPI) by the United States federal government through the 
General Services Administration by a quit claim deed on November 25, 1974, as part of a larger 
parcel.  Transfer of the property was subject to restricting the future use of the property for public 
airport purposes.  Property thus transferred cannot be used, leased, sold, salvaged or disposed for 
other than airport purposes without written consent of the Administer of the Federal Aviation 
Administration (FAA).  This use is further restricted by municipal zoning ordinance. 
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Due to deed and zoning restrictions, the parcel’s current and future use is limited to “green space”, 
parking and snow storage for the adjacent Building 306.  Commercial/Industrial uses will not be 
permitted by zoning due to the small lot size and setbacks.  The zone does not permit residential 
housing or childcare businesses on adjacent property and such uses are not anticipated by CoPI in 
the foreseeable future. 
 
The Site is within the bounds of the CoPI Site Location of Development Permit.  This permit does 
not materially affect development procedures for the Site with respect to management of any 
excavated subsurface soil. 
 
There is no current exposure to petroleum in surface soil at the Site because soil from 0 to 6 feet 
bgs is known to be non-native fill, and future exposure to deeper soil would occur only during 
subsurface excavation.  Based on the parcel’s future use limitations and on a review of other 
potential receptors, contaminated media, and exposure pathways, construction and possible future 
commercial workers (landscapers) were the only receptors evaluated.    
 
Petroleum analytical results for soils at depth that would be accessible to a construction worker 
(for example underground utility maintenance) exceed the Maine DEP RAGs for the construction 
worker exposure scenario.  These elevated concentrations are located at depths below at least 2 
feet of soil fill with no known evidence of contamination, including at the surface, which therefore 
prevents direct contact exposure under current use scenarios. 
 
The property frontage is also restricted by a 30-foot road right of way (ROW).  The existing utilities 
(stormwater catch basins and utility poles) are within the ROW.  Any additional future utilities 
would also logically be installed within the ROW.  The extent of petroleum contamination is 
interpreted to lie outside of the ROW, and therefore any future utility maintenance would not 
contact petroleum contaminated soil.  Since the property would be further restricted as green space 
and parking/snow storage, subsurface excavation would not occur on the property.   
 
Due to deed and zoning restrictions (as stated above), no actions are required for petroleum 
impacted soil to protect human health or the environment.  Therefore, No Further Action (NFA) 
is required for the project.    
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1. INTRODUCTION 

The U.S. Army Corps of Engineers (USACE) New England District (CENAE) prepared a 
Remedial Investigation (RI) report for the Former Loring Air Force Base (AFB) Laundry Annex 
(Formerly Used Defense Sites [FUDS] project DO1ME0132 02) located on Central Drive in 
Presque Isle, Aroostook County, Maine (Site).  A Site Location Plan is provided as Figure 1. 
 
This Petroleum Assessment Report has been prepared concurrent with the RI report (USACE, 
2023).  The RI report focuses on evaluation of hazardous substances and compounds regulated 
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).  
As response actions for petroleum releases are exempt from CERCLA, petroleum data, mainly 
hydrocarbon fraction results analyzed by extractable petroleum hydrocarbons (EPH) and volatile 
petroleum hydrocarbons (VPH), were evaluated in this Petroleum Assessment Report according 
to Maine Department of Environmental Protection (DEP) petroleum cleanup guidelines:  the 
Maine DEP Remedial Action Guidelines (RAGs) for Sites Contaminated with Hazardous 
Substances (Maine DEP, 2018a) and Maine DEP Remediation Guidelines for Petroleum 
Contaminated Sites in Maine (Petroleum Guidelines; Maine DEP, 2014). 
 
1.1 PURPOSE 

The purpose of this Petroleum Assessment Report is to evaluate the petroleum fraction results 
pertinent to the Maine DEP petroleum cleanup guidelines.  As the compounds evaluated (EPH and 
VPH fractions) herein relate to the CERCLA contaminants and sources in the RI, the RI will be 
referenced for discussion of the conceptual Site model (CSM) and this report will focus primarily 
on exposure assessment under the Maine DEP Guidelines via comparison to the RAGs and 
Petroleum Guidelines. 
 
1.2 PROJECT BACKGROUND 

1.2.1 Current Site Description 
The Site is a FUDS, which consists of two areas.  One area (0.24 acres) is the former dry-cleaning 
building located on the west side of Central Drive, which for purposes of this document and the 
RI, are referred as the ‘Site’.  The other area is the former laundry building and stream plant (1.06 
acres) located on the east side of Central Drive.  The Site layout is provided on Figure 2.  The 
former laundry building and steam plant (1.06 acre lot) were located on the east side of Central 
Drive (current Map 46, Block 35, Lot 1165; CoPI, 2020), hydrologically upgradient of the former 
dry cleaning building, and are not assessed in this report because the buildings were beneficially 
reused by the Maine State Department of Educational and Cultural Services (the current owner) 
after transfer of ownership (in May 1974) and are not eligible for inclusion under the FUDS 
program.  This area of the FUDS property will not be discussed further. 
 
The Site comprises an undeveloped portion of a larger 0.46-acre parcel identified by the CoPI as 
Map 46, Block 35, Lot 11-050 (CoPI, 2020), which is located on the west side of Central Drive.  
The former Site building was demolished in the early 1980s and associated foundation was 
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removed in 1998.  The Site is currently undeveloped consisting of a grass covered open space.  
Four newly installed (2015) flush-mount monitoring wells with concrete pads and one flush-mount 
monitoring well of unknown origin are also currently present at the Site, which are associated with 
RI activities.  Four prior wells were destroyed during foundation removal.  A culverted stream 
crosses under the Site from north to the southwest of the Site.   
 
The surrounding area comprises the Northern Maine Community College campus and light 
industrial buildings to the northeast and east, a commercial/industrial building to the southeast, 
Aroostook Valley Railroad tracks bordering the Site to the southwest, a bulk oil storage tank to 
the northwest, and the Maine DEP Presque Isle office to the north.  The adjoining railroad tracks 
were constructed to support movement of supplies throughout the AFB and were added sometime 
after 1935 (U.S. Geological Survey [USGS], 1935).  The area west of the Site, Taxiway Street and 
Central Drive, is registered with the Maine DEP to have formerly contained approximately 32 
underground storage tanks (USTs) associated with the former AFB (Maine DEP, 2018b).  Location 
information is limited to building number designations, which in most cases do not correspond to 
current buildings or building numbers. 
 
The property was conveyed to the CoPI by the United States federal government through the 
General Services Administration by a quit claim deed on November 25, 1974, as part of a larger 
parcel.  Transfer of the property was subject to restricting the future use of the property for public 
airport purposes.  Property thus transferred cannot be used, leased, sold, salvaged or disposed for 
other than airport purposes without written consent of the Administer of the Federal Aviation 
Administration (FAA).  This use restriction is further restricted by municipal zoning ordinance. 
 
The transfer deed and Municipal Zoning Ordinance restricts future use of the parcel to its current 
use, which is limited to “green space”, parking and snow storage for the adjacent Building 306. 
Commercial/Industrial uses will not be permitted by zoning due to the small lot size and setbacks.  
The zone does not permit residential housing or childcare businesses on adjacent property and such 
uses are not anticipated by CoPI in the foreseeable future. 
 
A Site Location Plan is provided as Figure 1, and a Detailed Site Plan is provided as Figure 2. 
 
1.2.2 Site History 
Prior to 1941, the Site was an undeveloped portion of the Presque Isle AFB.  In 1941, the DoD 
obtained the property and constructed the dry-cleaning building on the west side of Central Drive, 
which was part of the Presque Isle AFB at the time.  The Site and adjoining parcel east of Central 
Drive were reassigned as the Loring AFB Laundry Annex in July 1961.  The Laundry Annex 
operated as a laundry facility and serviced 17,000 Air Force personnel and dependents between 
1941 and 1974.  In 1974, these government excess properties were transferred to the State of Maine 
and City of Presque Isle (CENAE, 1992).  The dry-cleaning building Site (0.24-acre lot) has been 
owned by the City of Presque Isle and managed by the Presque Isle Industrial Council since 
November 25, 1974 (Aroostook, 1974).   
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The Site buildings were referred to as Buildings 314 and 315 (Aroostook, 1974).  The Site dry 
cleaning building served as the dry-cleaning facility for the Laundry Annex.  The building was 
demolished in the early 1980s; however, the foundation and an associated UST of unspecified 
contents remained through 1998 (CENAE, 1992).  Based on building plans, it was originally 
thought two petroleum USTs were present: a 275-gallon and 1,000-gallon UST; however, a June 
11, 1994 investigation found only a 100-gallon UST, which was removed on August 3, 1994, from 
beneath the foundation slab (Maine Environmental Engineering [MEE], 1997).  These USTs are 
registered under Maine DEP Tank ID 18835 (Maine DEP, 2018b). 
 
 
Pertinent historical details are depicted on the Figure 2 Detailed Site Plan.
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2. ENVIRONMENTAL SUMMARY 

The complete CSM including the full summary of prior reports, physical setting, nature and extent 
of contamination, and contaminant fate and transport including cross sections and figures 
indicating the inferred extent of contamination is provided in the associated RI.  
 
The Site was formerly a dry-cleaning facility with heating fuel stored in a 100-gallon fuel oil UST 
located near the eastern corner of the former Site building.  The UST was removed in 1994 (MEE, 
1997).  The subsequent subsurface investigation assessed for the presence of volatile organic 
compounds (VOCs), total petroleum hydrocarbons-gasoline range organics (TPH-GRO) and TPH-
diesel range organics (TPH-DRO), polychlorinated biphenyls (PCBs), and pesticides in soil and 
groundwater and VOCs in soil gas at the Site.   
 
Soil gas concentrations of VOCs were below the detection limit of the field instruments.  Vinyl 
chloride in groundwater was found to exceed the 1992 Maine Maximum Exposure Guideline 
(MEG; Maine Department of Health and Human Services [DHS], 1992; note: Environmental 
Protection Agency [EPA] Maximum Contaminant Levels [MCLs; EPA, 2017] at the time not 
referenced in R. Weston, 1997 report) in the eastern portion of the Site (LAMW-3) during the May 
1997 sampling round, and GRO and DRO were found to exceed the 1997 RAGs and 1995/2000 
Petroleum Guidelines in the center of the former Site building (LAMW-4), in the vicinity of the 
former UST (LAMW-3), and southeast of the UST (LAMW-1; R. Weston, 1997).  The exact 
location of the removed UST was not confirmed after it was found, and a second suspected UST 
was not confirmed.  The two possible locations of the former UST are depicted on Figure 2.  Upon 
return to the Site for subsequent sampling rounds, it was determined that the monitoring wells had 
been destroyed during removal of the foundation slab in 1998.  Maine DEP did not require new 
wells be installed and recommended sediment and surface water sampling upgradient and 
downgradient of the drainage culvert to assess if Site contamination potentially impacted sediment 
and surface water in the area (R. Weston, 1999). 
 
Sample results for upstream and downstream sediment samples collected between October 1999 
and May 2004 indicated similar DRO concentrations upstream and downstream of the Site.  
Surface water concentrations were mostly below the laboratory reporting limits with a single 
exception of an estimated detected concentration at the downstream sample location in May 2000 
(Note: Data quality of October 1999 samples insufficient to assess if DRO was present at that 
time).  Therefore, it was concluded the former fuel oil UST at the Site was not entirely the source 
of DRO in sediment and surface water (Weston Solutions, Inc [Weston], 2004).  Sampling 
associated with the Site was then discontinued from the Loring Maine FUDS monitoring program 
(Weston, 2005). 
 
An additional closeout investigation was conducted at the Site in May 2015 to assess current 
concentrations of TPH-DRO in soil and groundwater, confirm the prior detection of vinyl chloride 
in groundwater, and assess groundwater in bedrock at the Site.  This investigation included 
installation and sampling of two overburden/bedrock interface monitoring wells and two bedrock 
monitoring wells.  Groundwater analytical results indicated low levels of VOCs (including both 
petroleum compounds and other VOCs) and VPH below the applicable MCLs and MEGs at the 
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time, and no evidence of residual petroleum contamination (i.e., low photoionization detector 
[PID] readings and no odors) was noted in the soil boring logs (AECOM/Battelle, 2015).   
 
A preliminary screening of the historical data that included VOCs, GRO, DRO, VPH and EPH 
was done in 2016 and results were compared to available screening values.  Results of the 
screening indicated groundwater concentrations were below screening levels.  Historical TPH-
GRO and TPH-DRO soil analysis used in prior investigations are not readily compared against 
current screening values that are based on VPH and EPH.  A risk based approach for the Maine 
DEP was developed for DRO/GRO for the Loring AFB UST petroleum program to allow 
comparison of GRO and DRO to VPH and EPH fractions for sites where Maine DEP was 
transitioning from the older GRO/DRO to the newer VPH/EPH analytical methods (MACTEC, 
2010).  Consideration of these adapted concentrations as screening values indicated some historical 
data results were greater than these screening values.   
 
Based on results of this screening step, it was concluded existing soil data did not define the nature 
and extent of petroleum contamination for an adequate CSM to inform subsequent evaluations on 
potential exposure to the remaining petroleum.  The lack of current analytical data by the MassDEP 
VPH and EPH methods that are used in Maine DEP’s current RAGs was also identified as a data 
gap.   
 
To fill this data gap and better understand the extent of remaining petroleum, Credere Associates, 
LLC (Credere)  completed a supplemental soil delineation investigation at the Site in November 
2016 and July 2017.  In November 2016, samples collected from borings LASB-8 and LASB-11 
contained concentrations of VPH and EPH petroleum fractions and target compounds (i.e., 
polycyclic aromatic hydrocarbons [PAHs]) above EPA Regional Screening Levels (RSLs; EPA, 
2020) and/or the Maine DEP RAGs/Petroleum Guidelines.  Additionally, several other samples 
were identified to have PAHs above the screening criteria.  Based on these exceedances, a step-
out delineation program was implemented in July 2017 to delineate the horizontal and vertical 
extent of petroleum impacted soil.  Soil field screening with a PID and oleophilic dye tests were 
used to identify evidence of contamination.  (Lack of consistent oleophilic dye tests and reliance 
on the PID is inconsistent with Maine DEP’s field screening SOP [Maine DEP, 2012].)  Borings 
were stepped out in 10-foot intervals until the full boring contained less than 10 parts per million 
(ppm) on the PID, then delineation analytical samples were collected from predefined depths based 
on previously observed evidence of contamination or analytical results.  With the exception of a 
few PAHs, EPH and VPH petroleum fractions and target compounds were well below the Maine 
DEP RAGs/Petroleum Guidelines in the perimeter soil samples and petroleum-impacted soil was 
considered delineated. 
 
Prior investigations and monitoring results are summarized in more detail in the RI.  Cumulative 
soil, groundwater, sediment, and surface water analytical data is tabulated on Tables 1 through 4 
for detected compounds. 
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2.1 EXTENT OF CONTAMINATION 

The extent of soil contamination is mirrored by the RI Section 3.4 because the data used to 
determine the extent are represented by the CERCLA COPCs that are collocated with petroleum 
fractions.  However, as historical groundwater, surface and sediment results were analyzed 
exclusively as GRO and DRO grouped analyses, discussion of the historical GRO/DRO results are 
provided.  The extent of contamination is shown on Figures 3 through 5. 
 
Soil 
The current horizontal extent of the petroleum impacted soil was inferred to extend north to LASB-
17B, east to LASB-19A and LASB-5, southeast to LASB-13A, south to LASB-10 and LASB-
14A, and west to the Site boundary.  The horizontal extent is depicted on Figure 5 with the 
associated analytical data and PID results used for the delineation.  The extent line is 
conservatively drawn to the location of clean borings considering both PID results and analytical 
results.   
 
Vertically within the delineated horizontal extent (i.e., the extent shown on Figure 5), there is 
approximately 4 feet of soil with no evidence of the presence of COPCs (based on lack of visual 
evidence of contamination and field screening results) at the surface overlying the impacted soil.  
This is consistent with the anticipated source of the COPCs being the subsurface UST, which 
would likely have released at least 3 to 4 feet below the surface.  Based on field screening and 
analytical results, impacted soil generally is considered to extend to bedrock.  Impacted soil 
appears to be limited to a thinner interval in LASB-17A and LASB-17B that does not extend to 
bedrock. 
 
Based on the horizontal delineated area of 4,085 square feet (ft2) and an average depth to bedrock 
of 15 feet bgs, a total of approximately 2,000 to 2,500 cubic yards (cy) of overburden soil is present 
in the delineated area.  Based on a thickness of 4 feet in the delineated area, the surface soil where 
no evidence of COPCs is observed overlying the impacted soil is calculated to be approximately 
550-650 cy.  Therefore, 1,500 to 1,700 cy of impacted soil is estimated to be present at the Site1 

(total volume minus the surface volume). 
 
Past migration of COPCs was likely influenced by overburden geology with slow migration rates 
through the fine-grained overburden from the former tank westward.  By 1996, historical data 
between the source area (LAMW-3) and downgradient areas (LAMW-4, LASB-1, and LASB-3), 
indicated a stable, mature plume.  As shown on Figures 3 and 4, based on the fill thicknesses at 
the Site, a relatively flat contact is present beneath the former Site building between the surficial 
fill material and the native till.  This contact may have facilitated lateral movement over the short 
distances that have occurred (approximately 60 feet). 
 

 
1 Actual calculations based on assumptions include a total of 2,269 cy of soil within area, 605 cy of fill with no 
evidence of contamination near the surface, and 1,664 cy of impacted soil. 
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It is presumed that product that may have migrated down through the finer grained silt would have 
been continually smeared by rising and falling perched groundwater and eventually sorbed to the 
fine-grained material.   
 
Given the depth of perched groundwater below the fill and native soil intervals and near the 
bedrock interface, the initial migration of a release from the 100-gallon UST was likely influenced 
by overburden geology.  COPCs and associated petroleum constituents likely migrated in 
overburden preferentially through granular fill at the surface spreading out over the relatively flat 
silty native soil interface and then downward into the soil column.  After building demolition, 
precipitation infiltrating down through the silty native soil carried dissolved constituents toward 
the water table, where they partitioned to soil organic matter along that migration pathway, and or 
were retained by capillary forces including diffusion into fine grained soils.  Historical DRO 
concentrations did not show an apparent decreasing trend between the source area (LAMW-3) and 
downgradient of the plume (LAMW-4, LASB-1, and LASB-3), indicating a mature plume had 
apparently been established by the time the Site was assessed in 1996.   
 
The perched groundwater near the bedrock interface would be influenced by precipitation and 
groundwater rise and fall relatively quickly.  Non-aqueous phase product that would have been 
percolating down through the finer grained silt, and or fractured till would have been continually 
smeared by this rising and falling perched water and eventually sorbed to the fine-grained material.   
 
As the Site has been mostly undisturbed since 1998, vapor from the sorbed petroleum may have 
remained in the fine-grained soil pore space as evidenced by the relatively high PID readings and 
limited analytical concentrations in some locations (e.g., LASB-15B). 
 
Groundwater 
GRO and DRO concentrations in groundwater exceeded the 1992 Maine DEP Maximum Exposure 
Guidelines (MEG) in monitoring wells LAMW-3 and LAMW-4 in November 1996 and May 1997, 
and DRO exceeded the MEG in LAMW-1 in May 1997.  However, sampling of newly installed 
wells in May 2015 indicated only trace levels of VOCs, and results for EPH and VPH petroleum 
fractions and target compounds were below the laboratory reporting limits with the exception of 
trace toluene below the screening levels in LAMW-4A.  Based on results of samples analyzed 
using current analytical methods and after a period of 20 years, concentrations of COPCs in 
groundwater have attenuated to the point where impacted groundwater is no longer present at the 
Site. 
 
Surface Water and Sediment 
Concentrations of petroleum by GRO/DRO in sediment were consistently detected above the 10 
mg/kg 2000 Petroleum Guidelines in both upgradient and downgradient samples between 1999 
and 2004.  Initially, results from 1999 and 2000 seemed to indicate higher concentrations at the 
downgradient locations; however, results from December 2002 through May 2004 did not show a 
significant difference in concentrations between the upstream and downstream sediment locations.  
VOCs were also analyzed but only compounds evaluated to be laboratory contaminants at the time 
were detected (2-butanone, acetone, methylene chloride and styrene), no petroleum related BTEX 
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compounds were detected either upstream or downstream.  Although concentrations exceeded the 
Petroleum Guideline cleanup goal at the time, sampling of sediment was discontinued in 2004 
since the Site did not appear to be the only potential contributing source to the DRO concentrations 
in sediment based on the similar upstream concentrations.  As concentrations could not be 
attributed to an onsite petroleum source, there is potential these concentrations reflect background 
sediment concentrations in the drainage system of this industrialized area. 
 
Surface water results were consistently below the laboratory reporting limits for DRO apart from 
the single downgradient location in May 2000, which was an estimated concentration.  The 
detected concentration was only slightly above the reporting limit and can likely be attributed to 
suspended organics in the sample during collection. 
 
Therefore, the detected surface water and sediment DRO concentrations appear to be background 
to the stream/drainage system reflecting the organic carbon naturally occurring in the stream 
system within the DRO carbon range (C10 to C28) and are not considered to be associated with the 
Site.   
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3. PETROLEUM EXPOSURE EVALUATION 

Petroleum hydrocarbons are not regulated under CERCLA and were not evaluated in the HHRA 
discussed in the RI.  Alternatively, the hydrocarbon fraction results were evaluated through 
comparison to the Maine DEP RAGs (Maine DEP, 2018a) and Petroleum Guidelines (Maine DEP, 
2014).  Results are compared to the RAGs and Petroleum Guidelines in Tables 1 through 4.  
Complete historical results (i.e., lab reports) are available in a variety of historical monitoring 
reports and more recent data is reported in the 2015 Final Trip Report (AECOM/Battelle, 2015), 
November 2016 Additional Investigation Trip Report (Credere, 2017) and July 2017 Additional 
Investigation Trip Report (Credere, 2018).  COPCs that are discussed in the RI are not further 
discussed herein. 
 
3.1 SELECTION OF RAG SCENARIOS 

The Maine DEP RAGs consider accessible soil to be within the top 2 feet of soil.  As the source 
of the release at the Site is believed to be a former UST that would have released petroleum at 3 
to 4 feet below ground surface (bgs), there is no known source of petroleum impacts in the surficial 
accessible soil.  Potentially accessible soil results collected from within 2 to 15 feet bgs were 
compared to the construction worker RAGs and the commercial worker RAGs considering the 
reworking of contaminated soil to the surface during any future utility or redevelopment (i.e., 
parking lot) work.  Soil below 15 feet bgs is considered inaccessible and has only conservatively 
been compared to the construction worker RAGs.   
 
3.2 COMPARISON OF RESULTS 

Results in two samples, LASB-8-1 from 12 to 14 feet bgs and LASB11-1 from 6 to 8 feet bgs, 
contained C9-C12 aliphatics exceeding the construction worker RAG.  These results did not 
exceed the commercial worker RAG; therefore, would not be a concern if relocated at the surface.  
Based on the depth of this area of contamination, this soil would not be readily accessible and there 
would be no exposure under current conditions.  Exposure to future construction of commercial 
workers is possible if soil were brought closer to the surface or exposed in an excavation.  
However, this future exposure is unlikely due to deed language and zoning restrictions which 
restrict the future use to “green space”, parking and snow storage.  Commercial/industrial uses 
would not be permitted.  In addition, the road right of way where utilities are present is outside the 
area of petroleum contaminated soil, so utility maintenance workers would also be unlikely to 
contact petroleum impacted soil. 
 
The current subsurface utilities (stormwater catch basins) and utility poles are located within the 
road ROW which extends 30 feet on the front property line.  The petroleum contamination is 
located outside of the ROW and utility maintenance workers would not be exposed to petroleum 
impacted soils based on current CSM and extent of contamination.  It is logical any future utilities 
would be within this ROW.  The likelihood of future soil excavation outside the ROW is remote.  
Residential uses and childcare facilities are not permitted. 
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4. SUMMARY AND CONCLUSIONS 

4.1 SUMMARY 

The Site has been assessed for the purposes of conducting an RI under CERCLA.  CERCLA 
contaminants were evaluated as part of the RI and associated HHRA prepared in parallel to this 
Petroleum Assessment Report.  Petroleum hydrocarbons are not considered CERCLA 
contaminants and were not evaluated in the HHRA discussed in the RI, although some specific 
compounds associated with petroleum were evaluated in the HHRA.  Alternatively, the 
hydrocarbon fraction results were evaluated through comparison to the Maine DEP RAGs (Maine 
DEP, 2018a) and Petroleum Guidelines (Maine DEP, 2014).   
 
The Maine DEP RAGs consider accessible soil to be within the top 2 feet of soil.  The source of 
the release at the Site was a former UST that would have released petroleum at 3 to 4 feet bgs, 
there is no known source of petroleum impacts in the surficial accessible soil.  Potentially 
accessible soil results collected from within 2 to 15 feet bgs were compared to the construction 
worker RAGs and the commercial worker RAGs considering the reworking of contaminated soil 
to the surface during any future utility or redevelopment (i.e., parking lot) work.  Soil below 15 
feet bgs is considered inaccessible and has only conservatively been compared to the construction 
worker RAGs.   
 
Results in two samples, LASB-8-1 from 12 to 14 feet bgs and LASB11-1 from 6 to 8 feet bgs, 
contained C9-C12 aliphatics exceed the construction worker RAG.  These results did not exceed 
the commercial worker RAG; therefore, would not be a concern if relocated at the surface.  Based 
on the depth of this area of contamination, this soil would not be readily accessible and there would 
be not exposure under current conditions.  Exposure to future construction or commercial workers 
is possible if soil outside of the road ROW were brought closer to the surface or exposed in 
excavation.  However, this future exposure potential is restricted under CoPI zoning restrictions 
that limit the Site use to green space, parking and snow storage.  Results do not indicate the 
presence of petroleum in groundwater, surface water and sediment that is associated with the Site 
release. 
 
4.2 CONCLUSIONS 

Achievement of Objective 
The objective of this Petroleum Assessment Report was to evaluate exposure to petroleum 
compounds/fractions that are not covered by CERCLA.  There is sufficient data for the Site to 
adequately evaluate the location, extent of soil contamination and scenarios where exposure may 
occur, which provides an adequate evaluation of exposure risks to petroleum.  This objective has 
been achieved and the assessment concludes that there is no unacceptable risk of human exposure 
to petroleum posed by the Site.  Future use of the property is governed by deeded restriction that 
only allows the site to be used for public airport purposes.  The Site is too small by zoning standards 
to support construction of commercial or industrial buildings suited to for use for public airport 
purposes.  Based on the transfer deed and CoPI zoning restrictions, future Site use is limited to its 
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current use of “green space”, parking and snow storage. Based on these considerations, NFA is 
appropriate.   
 
Recommendations 
Given the location of remaining soil contamination, concentrations, and existing administrative 
controls (deed restrictions municipal ordinance), NFA is protective of human health and the 
environment and a NFA determination is recommended for the Site.  
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NOTES:
1) The planned reuse of the Site is  likely commercial/industrial. However, 
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EXPOSURE PATHWAYS KEY
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FIGURE 6
Conceptual Site Model Flow Chart for the Former Loring Air Force Base Laundry Annex, Presque Isle, ME
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Sample ID:

Sample Depth: 

Sample Date

Field QC:

Parameter*
EPA Residnetial 

RSL1
EPA Industrial 

RSL1

Commercial 
Maine DEP 

RAG2

Construction 
Worker Maine 

DEP RAG2

Maine DEP 
Commercial 

PG3

Maine DEP 
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PG3
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Guideline 4
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Volatile Organic Compounds (VOCs) by EPA Method 8260B (mg/kg)
Acetone 6100 67000 100,000 98,000 NE NE NA 0.068 0.052 0.006 U 0.031 U 0.006 U 0.079 0.015 0.006 U 0.006 U 0.034 0.006 U 0.006 U
2-Butanone 2700 19000 28,000 11,000 NE NE NA 0.006 U 0.006 U 0.006 U 0.031 U 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
1,2-Dichloropropane 1.6 6.6 99 110 NE NE NA 0.006 U 0.006 U 0.006 U 0.031 U 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Trichloroethene 0.41 1.9 28 3.9 NE NE NA 0.006 U 0.006 U 0.006 U 0.031 U 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Toluene 490 4700 810 820 NE NE NA 0.006 U 0.006 U 0.006 U 0.031 U 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Tetrachlorethene 8.1 39 160 85 NE NE NA 0.006 U 0.006 U 0.006 U 0.018 J 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U
Ethylbenzene 5.8 25 380 470 NE NE NA 0.006 U 0.006 U 0.006 U 0.13 0.006 U 0.018 0.006 U 0.006 U 0.006 U 0.002 J 0.006 U 0.006 U
Total xylenes 58 250 260 260 NE NE NA 0.006 U 0.006 U 0.006 U 0.63 0.006 U 0.12 0.006 U 0.006 U 0.006 U 0.01 0.006 U 0.006 U

Diesel Range Organics (DRO) (mg/kg)
DRO NE NE NE NE NE NE 10 69 NS 5.5 U 9.4 5.5 U 53 7 J 5.9 U 26 J 7.8 5.7 J 10 J

Polychlorinated biphenyls (PCBs) by EPA Method 8082A (mg/kg)
PCBs 0.12 0.95 13 74 NE NE NA ND NS ND ND ND ND ND ND ND ND ND ND

Pesticides
4,4-DDE 2 9.3 130 100 NE NE NA 0.0093 U NS 0.0088 U 0.0098 U 0.0088 U 0.013 U 0.009 U 0.0095 U 0.0098 U 0.0091 J 0.0093 U 0.045 U
4,4-DDD 0.19 2.5 34 7.7 NE NE NA 0.0093 U NS 0.0088 U 0.0098 0.0088 U 0.013 U 0.009 U 0.0095 U 0.0098 U 0.0091 J 0.0093 U 0.045 U
4,4-DDT 1.9 8.5 120 160 NE NE NA 0.0093 U NS 0.0088 U 0.0098 U 0.0088 U 0.013 U 0.009 U 0.0095 U 0.0098 U 0.0091 J 0.0093 U 0.0011 J J
Endrin aldehyde NE NE 340 510 NE NE NA 0.0093 U NS 0.0088 U 0.0098 U 0.0088 U 0.013 J 0.009 U 0.0095 U 0.0098 U 0.0091 U 0.0093 U 0.045 U

naphthalene 3.8 17 250 130 3,700 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
2-methylnaphthalene 24 300 4,100 960 730 120 NA NS NS NS NS NS NS NS NS NS NS NS NS
phenanthrene NE NE 23,000 72,000 5,400 1,800 NA NS NS NS NS NS NS NS NS NS NS NS NS
acenaphthylene NE NE 45,000 48,000 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
acenaphthene 360 4500 62,000 48,000 10,000 2,000 1,500 NS NS NS NS NS NS NS NS NS NS NS NS
fluorene 240 3000 41,000 96,000 7,300 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
anthracene 1,800 23,000 100,000 100,000 10,000 760 NA NS NS NS NS NS NS NS NS NS NS NS NS
fluoranthene 240 3000 41,000 96,000 7,300 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
pyrene 180 2300 31,000 72,000 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(a)anthracene 1.1 21 280 1700 3.5 43 NA NS NS NS NS NS NS NS NS NS NS NS NS
chrysene 110 2100 29000 100000 350 4,300 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(b)fluoranthene 1.1 21 290 1700 3.5 43 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(k)fluoranthene 110 210 2900 17000 35 430 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(a)pyrene 0.11 2.1 29 9.9 0.35 4.300 NA NS NS NS NS NS NS NS NS NS NS NS NS
indeno(1,2,3-cd)pyrene 1.1 21 290 1700 3.5 43 NA NS NS NS NS NS NS NS NS NS NS NS NS
dibenzo(a,h)anthracene 0.11 2.1 29 170 0.35 4.3 NA NS NS NS NS NS NS NS NS NS NS NS NS
benzo(g,h,i)perylene NE NE 23,000 72,000 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
C9-C18-aliphatics NE NE 14,000 4,800 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
C19-C36 aliphatics NE NE 100,000 100,000 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
Adjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
Unadjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS

Volatile Petroleum Hydrocarbons (VPH) by MassDEP Method VPH-04-1.1 (mg/kg)
benzene 1.2 5.1 75 240 86 30 NA NS NS NS NS NS NS NS NS NS NS NS NS
toluene 490 4700 810 820 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
ethylbenzene 5.8 25 380 470 430 3,900 NA NS NS NS NS NS NS NS NS NS NS NS NS
total xylenes 58 250 260 260 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
naphthalene 3.8 17 250 130 3,700 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
Adjusted C5-C8 aliphatics NE NE 11,000 430 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
Adjusted C9-C12 aliphatics NE NE 14,000 2,300 10,000 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS
C9-C10 aromatics NE NE 3500 2600 5,500 10,000 NA NS NS NS NS NS NS NS NS NS NS NS NS

Boring Location:

LASB2-1LASB1-2LASB1-1

9/27/1996

LASB4-1

6-8

FD

DUPS-39/27/1996

FSFS

9/27/1996

16-17

LASB3-2LASB3-1

6-8

9/27/1996

FSRE

LASB-1 LASB-2 LASB-3

4-6

LAMW1-1LASB4-2

FS

8-10

FS

9/27/1996

18-20

FS

9/27/1996

FS

9/27/1996

15-1713-15

LASB2-2

9/27/19969/27/1996

10-12

LASB-4 LAMW-1

LAMW1-2

10

9/27/1996

FSFS FS

Extractable Petroleum Hydrocarbons (EPH) by MassDEP Method EPH-04-1.1 (mg/kg)
(Polycyclic Aromatic Hydrocarbon Targets by 8270D SIM for 2017 soil samples)

Comparison Criteria6
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Sample ID:

Sample Depth: 

Sample Date

Field QC:

Parameter*
EPA Residnetial 

RSL1
EPA Industrial 

RSL1

Commercial 
Maine DEP 

RAG2

Construction 
Worker Maine 

DEP RAG2

Maine DEP 
Commercial 

PG3

Maine DEP 
Construction 

PG3

Former 
Guideline 4

Volatile Organic Compounds (VOCs) by EPA Method 8260B (mg/kg)
Acetone 6100 67000 100,000 98,000 NE NE NA
2-Butanone 2700 19000 28,000 11,000 NE NE NA
1,2-Dichloropropane 1.6 6.6 99 110 NE NE NA
Trichloroethene 0.41 1.9 28 3.9 NE NE NA
Toluene 490 4700 810 820 NE NE NA
Tetrachlorethene 8.1 39 160 85 NE NE NA
Ethylbenzene 5.8 25 380 470 NE NE NA
Total xylenes 58 250 260 260 NE NE NA

Diesel Range Organics (DRO) (mg/kg)
DRO NE NE NE NE NE NE 10

Polychlorinated biphenyls (PCBs) by EPA Method 8082A (mg/kg)
PCBs 0.12 0.95 13 74 NE NE NA

Pesticides
4,4-DDE 2 9.3 130 100 NE NE NA
4,4-DDD 0.19 2.5 34 7.7 NE NE NA
4,4-DDT 1.9 8.5 120 160 NE NE NA
Endrin aldehyde NE NE 340 510 NE NE NA

naphthalene 3.8 17 250 130 3,700 10,000 NA
2-methylnaphthalene 24 300 4,100 960 730 120 NA
phenanthrene NE NE 23,000 72,000 5,400 1,800 NA
acenaphthylene NE NE 45,000 48,000 10,000 10,000 NA
acenaphthene 360 4500 62,000 48,000 10,000 2,000 1,500
fluorene 240 3000 41,000 96,000 7,300 10,000 NA
anthracene 1,800 23,000 100,000 100,000 10,000 760 NA
fluoranthene 240 3000 41,000 96,000 7,300 10,000 NA
pyrene 180 2300 31,000 72,000 5,500 10,000 NA
benzo(a)anthracene 1.1 21 280 1700 3.5 43 NA
chrysene 110 2100 29000 100000 350 4,300 NA
benzo(b)fluoranthene 1.1 21 290 1700 3.5 43 NA
benzo(k)fluoranthene 110 210 2900 17000 35 430 NA
benzo(a)pyrene 0.11 2.1 29 9.9 0.35 4.300 NA
indeno(1,2,3-cd)pyrene 1.1 21 290 1700 3.5 43 NA
dibenzo(a,h)anthracene 0.11 2.1 29 170 0.35 4.3 NA
benzo(g,h,i)perylene NE NE 23,000 72,000 5,500 10,000 NA
C9-C18-aliphatics NE NE 14,000 4,800 10,000 10,000 NA
C19-C36 aliphatics NE NE 100,000 100,000 10,000 10,000 NA
Adjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA
Unadjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA

Volatile Petroleum Hydrocarbons (VPH) by MassDEP Method VPH-04-1.1 (mg/kg)
benzene 1.2 5.1 75 240 86 30 NA
toluene 490 4700 810 820 10,000 10,000 NA
ethylbenzene 5.8 25 380 470 430 3,900 NA
total xylenes 58 250 260 260 10,000 10,000 NA
naphthalene 3.8 17 250 130 3,700 10,000 NA
Adjusted C5-C8 aliphatics NE NE 11,000 430 10,000 10,000 NA
Adjusted C9-C12 aliphatics NE NE 14,000 2,300 10,000 10,000 NA
C9-C10 aromatics NE NE 3500 2600 5,500 10,000 NA

Boring Location:

Extractable Petroleum Hydrocarbons (EPH) by MassDEP Method EPH-04-1.1 (mg/kg)
(Polycyclic Aromatic Hydrocarbon Targets by 8270D SIM for 2017 soil samples)

Comparison Criteria6
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0.072 0.006 U 0.31 0.018 15 0.006 U 2.7 0.054 NS NS NS NS NS
0.006 U 0.006 U 0.055 0.006 U 6.4 U 0.006 U 0.58 0.006 U NS NS NS NS NS
0.006 U 0.004 J 0.006 U 0.006 U 6.4 U 0.006 U 0.014 U 0.006 U NS NS NS NS NS
0.006 U 0.002 J 0.006 U 0.006 U 6.4 U 0.006 U 0.014 U 0.006 U NS NS NS NS NS
0.006 U 0.006 U 0.002 J 0.006 U 6.4 U 0.006 U 0.008 J 0.006 U NS NS NS NS NS
0.006 U 0.006 U 0.006 U 0.006 U 6.4 U 0.006 U 0.014 U 0.006 U NS NS NS NS NS
0.006 U 0.006 U 0.006 J 0.006 U 2.6 J 0.006 U 0.014 U 0.006 U NS NS NS NS NS
0.006 U 0.006 U 0.073 0.006 U 31 0.006 U 0.014 U 0.006 U NS NS NS NS NS

9.5 J 6.4 J 6.5 U 58 22 5.5 U 7 J 3.5 J NS NS NS NS NS

ND ND ND ND ND ND ND ND NS NS NS NS NS

0.0099 U 0.0089 U 0.01 U 0.0018 J J 0.01 U 0.0088 U 0.12 U 0.0095 U NS NS NS NS NS
0.0099 U 0.0089 U 0.01 U 0.0087 U 0.0017 J 0.0088 U 0.12 U 0.0095 U NS NS NS NS NS
0.0099 U 0.00074 J 0.01 U 0.012 0.01 U 0.0088 U 0.12 U 0.0095 U NS NS NS NS NS
0.0099 U 0.0089 U 0.01 U 0.0087 U 0.01 U 0.0088 U 0.12 U 0.0095 U NS NS NS NS NS

NS NS NS NS NS NS NS NS 0.11 UJ 0.12 UJ 0.11 UJ 0.13 UJ 0.11 UJ
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.12 U 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.071 J 0.15 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.092 J 0.17 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.052 J 0.10 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.10 J 0.16 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.091 J 0.11 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.14 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.081 J 0.12 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.057 U 0.098 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.11 U 0.082 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 0.072 J 0.13 J 0.11 U 0.13 U 0.11 U
NS NS NS NS NS NS NS NS 6.7 U 18 J 6.6 U 57 3.5 J
NS NS NS NS NS NS NS NS 11 U 12 U 11 U 13 U 11 U
NS NS NS NS NS NS NS NS 7.4 J 14 J 6.6 U 7.9 J 6.6 U
NS NS NS NS NS NS NS NS NA NA NA NA NA

NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 0.042 U 0.041 U 0.034 U 0.057 U 0.036 U
NS NS NS NS NS NS NS NS 2.0 U 2.0 U 1.6 U 2.7 U 1.7 U
NS NS NS NS NS NS NS NS 2.7 U 2.6 U 2.2 U 17 2.3 U
NS NS NS NS NS NS NS NS 0.33 U 0.33 U 0.27 U 4.0 J 0.29 U

FS

9/27/1996

10-12

LAMW-5

FS

9/27/1996

21.5-23.5

LAMW4-2

9/28/1996

18-20

LAMW-5-2LAMW5-1

8-11.712

9/27/1996

FS FS

11/2/2016

LASB-5-1

FS

9/27/1996

12-14

11/2/2016

FSFS

11/2/2016

9-11

LASB-5-2

9/27/1996

FS

LASB-5

FS

11/2/2016

14-16

LASB-6-2

LASB-6

FD

11/2/2016

6-8

LASB-5-1-D LASB-6-1

LAMW-2 LAMW-3 LAMW-4

FS

LAMW2-2

FS

9/27/1996

6-8

LAMW2-1

FS

9/27/1996

4-6

LAMW3-1

11.5-13.5

LAMW4-1LAMW3-2
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Sample ID:

Sample Depth: 

Sample Date

Field QC:

Parameter*
EPA Residnetial 

RSL1
EPA Industrial 

RSL1

Commercial 
Maine DEP 

RAG2

Construction 
Worker Maine 

DEP RAG2

Maine DEP 
Commercial 

PG3

Maine DEP 
Construction 

PG3

Former 
Guideline 4

Volatile Organic Compounds (VOCs) by EPA Method 8260B (mg/kg)
Acetone 6100 67000 100,000 98,000 NE NE NA
2-Butanone 2700 19000 28,000 11,000 NE NE NA
1,2-Dichloropropane 1.6 6.6 99 110 NE NE NA
Trichloroethene 0.41 1.9 28 3.9 NE NE NA
Toluene 490 4700 810 820 NE NE NA
Tetrachlorethene 8.1 39 160 85 NE NE NA
Ethylbenzene 5.8 25 380 470 NE NE NA
Total xylenes 58 250 260 260 NE NE NA

Diesel Range Organics (DRO) (mg/kg)
DRO NE NE NE NE NE NE 10

Polychlorinated biphenyls (PCBs) by EPA Method 8082A (mg/kg)
PCBs 0.12 0.95 13 74 NE NE NA

Pesticides
4,4-DDE 2 9.3 130 100 NE NE NA
4,4-DDD 0.19 2.5 34 7.7 NE NE NA
4,4-DDT 1.9 8.5 120 160 NE NE NA
Endrin aldehyde NE NE 340 510 NE NE NA

naphthalene 3.8 17 250 130 3,700 10,000 NA
2-methylnaphthalene 24 300 4,100 960 730 120 NA
phenanthrene NE NE 23,000 72,000 5,400 1,800 NA
acenaphthylene NE NE 45,000 48,000 10,000 10,000 NA
acenaphthene 360 4500 62,000 48,000 10,000 2,000 1,500
fluorene 240 3000 41,000 96,000 7,300 10,000 NA
anthracene 1,800 23,000 100,000 100,000 10,000 760 NA
fluoranthene 240 3000 41,000 96,000 7,300 10,000 NA
pyrene 180 2300 31,000 72,000 5,500 10,000 NA
benzo(a)anthracene 1.1 21 280 1700 3.5 43 NA
chrysene 110 2100 29000 100000 350 4,300 NA
benzo(b)fluoranthene 1.1 21 290 1700 3.5 43 NA
benzo(k)fluoranthene 110 210 2900 17000 35 430 NA
benzo(a)pyrene 0.11 2.1 29 9.9 0.35 4.300 NA
indeno(1,2,3-cd)pyrene 1.1 21 290 1700 3.5 43 NA
dibenzo(a,h)anthracene 0.11 2.1 29 170 0.35 4.3 NA
benzo(g,h,i)perylene NE NE 23,000 72,000 5,500 10,000 NA
C9-C18-aliphatics NE NE 14,000 4,800 10,000 10,000 NA
C19-C36 aliphatics NE NE 100,000 100,000 10,000 10,000 NA
Adjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA
Unadjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA

Volatile Petroleum Hydrocarbons (VPH) by MassDEP Method VPH-04-1.1 (mg/kg)
benzene 1.2 5.1 75 240 86 30 NA
toluene 490 4700 810 820 10,000 10,000 NA
ethylbenzene 5.8 25 380 470 430 3,900 NA
total xylenes 58 250 260 260 10,000 10,000 NA
naphthalene 3.8 17 250 130 3,700 10,000 NA
Adjusted C5-C8 aliphatics NE NE 11,000 430 10,000 10,000 NA
Adjusted C9-C12 aliphatics NE NE 14,000 2,300 10,000 10,000 NA
C9-C10 aromatics NE NE 3500 2600 5,500 10,000 NA

Boring Location:

Extractable Petroleum Hydrocarbons (EPH) by MassDEP Method EPH-04-1.1 (mg/kg)
(Polycyclic Aromatic Hydrocarbon Targets by 8270D SIM for 2017 soil samples)

Comparison Criteria6
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NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS

NS NS NS NS NS NS NS NS NS NS NS

NS NS NS NS NS NS NS NS NS NS NS

NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS

0.20 J 0.29 UJ 15 J 0.10 UJ 0.20 UJ 0.11 UJ 7.2 J 0.0019 U 0.0021 U 0.0022 U 0.0018 U
0.3 J 0.29 UJ 1.8 0.10 UJ 0.20 U 0.11 U 0.6 0.0019 U 0.0021 U 0.0022 U 0.0018 U
1.0 J 0.29 UJ 0.4 0.10 U 0.31 J 0.11 U 0.14 U 0.00089 J 0.0021 U 0.0022 U 0.0018 U
0.3 J 0.29 UJ 0.16 U 0.10 U 0.20 U 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 U 0.0018 U
0.20 UJ 0.29 UJ 0.16 U 0.10 U 0.20 U 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 U 0.0018 U

0.072 J 0.29 UJ 0.14 J 0.10 U 0.20 U 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 U 0.0018 U
0.16 J 0.29 UJ 0.16 U 0.10 U 0.20 U 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 U 0.0018 U
1.6 J 0.29 UJ 0.4 0.10 U 0.5 0.11 U 0.14 U 0.0023 J 0.0012 J 0.0012 J 0.0011 J
1.9 J 0.20 J 0.5 0.10 U 0.6 0.11 U 0.14 U 0.0021 J 0.0011 J 0.0012 J 0.0012 J
1.1 J 0.29 UJ 0.12 J 0.10 U 0.29 J 0.11 U 0.14 U 0.0019 J 0.0021 U 0.0022 U 0.001 J
1.4 J 0.15 J 0.21 J 0.10 U 0.5 0.11 U 0.14 U 0.0015 J 0.0021 U 0.0022 UJ 0.0009 J
0.7 J 0.11 J 0.12 J 0.10 U 0.33 J 0.11 U 0.14 U 0.0021 J 0.0021 U 0.0022 U 0.0012 J
0.7 J 0.29 UJ 0.14 J 0.10 U 0.4 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 UJ 0.0018 U
0.8 J 0.10 J 0.12 J 0.035 J 0.4 J 0.11 U 0.14 U 0.0016 J 0.0021 U 0.0022 U 0.00087 J
0.4 J 0.29 UJ 0.079 J 0.10 U 0.24 J 0.11 U 0.14 U 0.001 J 0.0021 U 0.0022 U 0.0018 U
0.20 J 0.29 UJ 0.095 J 0.10 U 0.18 J 0.11 U 0.14 U 0.0019 U 0.0021 U 0.0022 UJ 0.0018 U
0.5 J 0.29 UJ 0.11 J 0.10 U 0.33 J 0.11 U 0.14 U 0.0011 J 0.0021 U 0.0022 U 0.0018 U
7.9 J 17 UJ 2700 4.8 J 12 U 6.4 U 1000 7.1 UJ 6.9 UJ 7.2 UJ 6.3 UJ
12 J 40 J 82 U 10 U 36 J 11 U 69 U 12 U 12 U 12 UJ 11 U

120 J 110 J 120 6.2 U 130 6.4 U 39 NA NA NA NA
NA NA NA NA NA NA NA 7.1 U 6.9 U 7.2 U 6.3 U

0.034 J 0.23 U 1.9 U 0.038 U 0.03 J 0.036 U 1.2 U 0.046 U 0.048 U 0.078 U 0.037 U
0.1 0.063 J 1.9 U 0.038 U 0.049 J 0.036 U 1.2 U 0.046 U 0.048 U 0.078 U 0.037 U

0.019 J 0.23 U 4.4 0.038 U 0.13 U 0.036 U 1.2 U 0.046 U 0.048 U 0.078 U 0.037 U
0.146 J 0.23 U 81.7 0.046 J 0.13 U 0.036 U 22.5 0.046 U 0.048 U 0.078 U 0.037 U
0.054 J 0.23 U 29 0.020 J 0.028 J 0.036 U 22 0.046 U 0.048 U 0.078 U 0.037 U
2.1 U 11 U 48 J 1.8 UJ 6.4 U 1.8 U 32 J 1.1 J 2.3 U 3.8 J 1.8 U
2.8 U 15 U 3200 3.6 J 4.0 J 2.3 U 2300 2.9 U 3.1 U 5.0 U 2.4 U
0.35 U 1.8 U 1900 0.87 J 1.1 U 0.29 U 1000 0.87 J 0.38 U 0.74 J 0.30 U

18-20

LASB-8-2

12-14

LASB-8-1

LASB-9LASB-7

LASB-7-2

8-10

11/2/2016

FS

6-8

LASB-7-1

FS

11/2/2016

LASB-8 LASB-10 

LASB-10-1

12-14

11/2/2016

FSFS

11/2/2016

12-14

LASB-9-1

11/2/2016

FSFS

11/2/2016

LASB-11-1 LASB-12-1 LASB-12-2 LASB-13A-1 LASB-13A-2

LASB-12 LASB-13ALASB-11 

FS FS FS FSFS

11/2/2016

6-8 6-8 8.5-10.5 6-8 8-10

7/20/2017 7/20/2017 7/20/2017 7/20/2017
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Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Sample ID:

Sample Depth: 

Sample Date

Field QC:

Parameter*
EPA Residnetial 

RSL1
EPA Industrial 

RSL1

Commercial 
Maine DEP 

RAG2

Construction 
Worker Maine 

DEP RAG2

Maine DEP 
Commercial 

PG3

Maine DEP 
Construction 

PG3

Former 
Guideline 4

Volatile Organic Compounds (VOCs) by EPA Method 8260B (mg/kg)
Acetone 6100 67000 100,000 98,000 NE NE NA
2-Butanone 2700 19000 28,000 11,000 NE NE NA
1,2-Dichloropropane 1.6 6.6 99 110 NE NE NA
Trichloroethene 0.41 1.9 28 3.9 NE NE NA
Toluene 490 4700 810 820 NE NE NA
Tetrachlorethene 8.1 39 160 85 NE NE NA
Ethylbenzene 5.8 25 380 470 NE NE NA
Total xylenes 58 250 260 260 NE NE NA

Diesel Range Organics (DRO) (mg/kg)
DRO NE NE NE NE NE NE 10

Polychlorinated biphenyls (PCBs) by EPA Method 8082A (mg/kg)
PCBs 0.12 0.95 13 74 NE NE NA

Pesticides
4,4-DDE 2 9.3 130 100 NE NE NA
4,4-DDD 0.19 2.5 34 7.7 NE NE NA
4,4-DDT 1.9 8.5 120 160 NE NE NA
Endrin aldehyde NE NE 340 510 NE NE NA

naphthalene 3.8 17 250 130 3,700 10,000 NA
2-methylnaphthalene 24 300 4,100 960 730 120 NA
phenanthrene NE NE 23,000 72,000 5,400 1,800 NA
acenaphthylene NE NE 45,000 48,000 10,000 10,000 NA
acenaphthene 360 4500 62,000 48,000 10,000 2,000 1,500
fluorene 240 3000 41,000 96,000 7,300 10,000 NA
anthracene 1,800 23,000 100,000 100,000 10,000 760 NA
fluoranthene 240 3000 41,000 96,000 7,300 10,000 NA
pyrene 180 2300 31,000 72,000 5,500 10,000 NA
benzo(a)anthracene 1.1 21 280 1700 3.5 43 NA
chrysene 110 2100 29000 100000 350 4,300 NA
benzo(b)fluoranthene 1.1 21 290 1700 3.5 43 NA
benzo(k)fluoranthene 110 210 2900 17000 35 430 NA
benzo(a)pyrene 0.11 2.1 29 9.9 0.35 4.300 NA
indeno(1,2,3-cd)pyrene 1.1 21 290 1700 3.5 43 NA
dibenzo(a,h)anthracene 0.11 2.1 29 170 0.35 4.3 NA
benzo(g,h,i)perylene NE NE 23,000 72,000 5,500 10,000 NA
C9-C18-aliphatics NE NE 14,000 4,800 10,000 10,000 NA
C19-C36 aliphatics NE NE 100,000 100,000 10,000 10,000 NA
Adjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA
Unadjusted C11-C22 aromatics NE NE 33,000 74,000 5,500 10,000 NA

Volatile Petroleum Hydrocarbons (VPH) by MassDEP Method VPH-04-1.1 (mg/kg)
benzene 1.2 5.1 75 240 86 30 NA
toluene 490 4700 810 820 10,000 10,000 NA
ethylbenzene 5.8 25 380 470 430 3,900 NA
total xylenes 58 250 260 260 10,000 10,000 NA
naphthalene 3.8 17 250 130 3,700 10,000 NA
Adjusted C5-C8 aliphatics NE NE 11,000 430 10,000 10,000 NA
Adjusted C9-C12 aliphatics NE NE 14,000 2,300 10,000 10,000 NA
C9-C10 aromatics NE NE 3500 2600 5,500 10,000 NA

Boring Location:

Extractable Petroleum Hydrocarbons (EPH) by MassDEP Method EPH-04-1.1 (mg/kg)
(Polycyclic Aromatic Hydrocarbon Targets by 8270D SIM for 2017 soil samples)

Comparison Criteria6
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NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS

NS NS NS NS NS NS NS

NS NS NS NS NS NS NS

NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS
NS NS NS NS NS NS NS

0.0021 U 0.0022 U 0.0022 U 0.0084 0.0068 J 0.0018 U 0.0019 U
0.0021 U 0.0022 U 0.0022 U 0.0021 J 0.0020 J 0.0018 U 0.0019 U
0.00096 J 0.0022 U 0.0018 J 0.0111 0.0270 J 0.0014 J 0.009
0.0021 U 0.0022 U 0.0022 U 0.0011 J 0.0118 J 0.0018 U 0.0019 U
0.0021 U 0.0022 U 0.0022 U 0.00092 J 0.0031 UJ 0.0018 U 0.0019 U
0.0021 U 0.0022 U 0.0022 U 0.0013 J 0.0036 J 0.0018 U 0.0019 U
0.0021 U 0.0022 U 0.0022 U 0.0026 J 0.0074 J 0.0018 U 0.0111
0.0026 J 0.001 J 0.0023 J 0.0211 0.0730 J 0.002 J 0.0215
0.0026 J 0.00087 J 0.0024 J 0.0211 0.0679 J 0.0021 J 0.0231
0.0039 J 0.0022 U 0.0015 J 0.01 0.0424 J 0.0014 J 0.0266
0.0036 J 0.0022 U 0.0014 J 0.0082 0.0363 J 0.0012 J 0.0226
0.004 J 0.0022 U 0.0017 J 0.0102 0.0470 J 0.0017 J 0.0228

0.0031 J 0.0022 U 0.0022 U 0.0028 J 0.0170 J 0.0018 U 0.0209
0.0034 J 0.0022 U 0.0013 J 0.007 0.0359 J 0.0013 J 0.0239
0.0035 J 0.0022 U 0.001 J 0.0042 0.0217 J 0.0009 J 0.0252
0.0026 J 0.0022 U 0.0022 U 0.0011 J 0.0065 J 0.0018 U 0.0216
0.0032 J 0.0022 U 0.001 J 0.0044 0.0238 J 0.0011 J 0.022

7.7 UJ 6.9 UJ 7.1 UJ 6.8 J 8.5 UJ 4.2 J 6.4 UJ
13 U 12 U 12 U 11 U 14 U 11 U 11 UJ
NA NA NA NA NA NA NA
7.7 U 19 J 7.1 U 6.6 U 8.5 U 28 8.2 J

0.081 U 0.047 U 0.052 U 0.053 U 0.091 U 0.046 U 0.039 U
0.081 U 0.047 U 0.052 U 0.053 U 0.091 U 0.046 U 0.039 U
0.081 U 0.047 U 0.052 U 0.053 U 0.091 U 0.046 U 0.039 U
0.081 U 0.047 U 0.052 U 0.053 U 1.9 0.046 U 0.039 U
0.081 U 0.020 J 0.052 U 0.14 J 0.078 J 0.046 U 0.039 U
3.9 U 2.2 U 2.5 U 2.6 U 4.4 U 2.2 U 1.9 U
5.2 U 3.0 U 3.3 U 37 18 3.0 U 2.5 U

0.65 U 0.37 U 0.41 U 20 18 0.37 U 0.31 U

LASB-19A

LASB-14A-1 LASB-14A-2 LASB-15B-1 LASB-17B-1 LASB-18-1 LASB-19A-1

LASB-17B LASB-18LASB-14A LASB-15B

FS FS FSFS FD (LASB-141-1) FS FS

8-12 12-14

7/20/2017

8-10 12-146-8

7/20/2017 7/20/2017 7/20/2017 7/20/2017 7/20/2017

9-11

Credere Associates, LLC Page 4 of 5



Table 1
Summary of Historical Soil Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine

NOTES:
mg/kg - milligrams per kilogram
*Only samples and analytes with detections are shown, all other sample results analyses were below the 

laboratory reporting limit.
1 - US EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, November 2017

 (THQ 0.1 or 1x10-6)
2 - Maine Department of Environmental Protection (DEP) Remedial Action Guidelines (RAGs), October 19, 

2018, Table 3: Maine RAGs for the Soil Exposure Pathway, by Exposure Scenario 
(THQ=1 or 1x10-5)

3 - Maine DEP Remediation Guidelines for Petroleum Contaminated Sites in Maine (PGs), May 23, 2014, Table 
5: Soil Remediation Guidelines for Petroleum Target Compounds and Hydrocarbon Fractions
 (THQ=1 or 1x10-5)

4 - Former guideline provided for reference since current criteria are not available.
5 - PAH target compounds were analyzed by 8270D SIM for samples collected July 2017.
6 - Darker highlights are considered the primary comparison criteria.
ND - Results were below the laboratory reporting limits, reporting limits vary by compound
NE - Not established
NS - Not sampled
bgs - below ground surface
J - Results are considered estimated 
UJ - Results are below the laboratory LOD, LOD is estimated 
U - Not detected at the laboratory LOD or considered ND due to blank contamination, LOD indicated
FS - field sample
FD - field duplicate
RE - reanalyzed result
NA - Not applicable, current criteria available or criteria vary by compound with all results below the 

reporting limit.
Bold Exceeds laboratory LOD or is an estimated concentration (J) below the LOD
Exceeds/equals residential RSL or construction worker hydrocarbon fraction RAG
Exceeds/equals outdated or secondary comparison criteria
LOD exceeds comparison criteria
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Table 2
Summary of Historical Groundwater Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine

Sample Location:

Sample ID:

Sample Date:

Parameter*
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Volatile Organic Compounds (VOCs) by EPA Method 8260 or 504.1 (µg/L)
Vinyl chloride NA 0.19 0.22 0.019 2 0.5 U 0.5 U 0.5 U 0.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Ethylbenzene NA 15 1400 1.5 700 0.5 U 0.5 U 4 5 2 2 2 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Total Xylenes NA 190 2100 19 10,000 0.5 U 0.5 U 12 8 21 11 16 0.5 U 0.5 U 0.5 U 0.074 J 0.75 U 0.75 U 0.75 U 0.75 U
1,2,4-Trimethylbenzene NA 56 1000 5.6 NE NS NS NS NS NS NS NS NS NS NS 0.051 J 0.25 U 0.25 U 0.25 U 0.25 U
2-Butanone NA 5600 9000 560 NE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 4.0 1.2 U 1.2 U 1.2 U 1.2 U
Benzene NA 4.6 350 0.46 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.22 0.25 U 0.25 U 0.25 U 0.25 U
Carbon disulfide NA 810 3100 81 NE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.31 J 0.25 U 0.25 U 0.25 U 0.25 U
Acetone NA 14000 100000 1400 NE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 16 1.2 U 2.2 J 2.2 J 1.9 J
Chloroform NA 2.2 170 0.22 80 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.076 J 0.10 J 6.4 0.2 J 0.19 J
Bromodichloromethane NA 1.3 130 0.13 80 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.61 0.25 U 0.25 U
Toluene NA 1100 24000 110 1,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.3 0.44 J 20 0.45 J 0.41 J

Volatile Petroleum Hydrocarbons (VPH) by MassDEP VPH 04-1.1  (µg/L)
Toluene NA 1100 24000 110 1000 NS NS NS NS NS NS NS NS NS NS 3.8 U 3.8 U 10 3.8 U 3.8 U

Extractable Petroleum Hydrocarbons (EPH) by MassDEP EPH 04-1.1  (µg/L)

All fractions and target compounds NA NA NA NA NA NS NS NS NS NS NS NS NS NS NS ND ND ND ND ND

Total Petroleum Hydrocarbons (TPH) as Diesel Range Organics (DRO) and Gasoline Range Organics (GRO) (µg/L)
DRO 50 NE NE NE NE 50 U 220 840 510 420 400 50 U 50 U 50 U 50 U NS NS NS NS NS
GRO 50 NE NE NE NE 50 U 50 U 1400 990 500 340 50 U 50 U 50 U 50 U NS NS NS NS NS

Polychlorinated biphenyls (PCBs) (µg/L)
PCBs NA 0.079 NA 0.0047 0.5 ND ND ND ND ND ND ND ND ND ND NS NS NS NS NS

Pesticides ( (µg/L)
All Compounds NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND NS NS NS NS NS

NOTES:
µg/L - micrograms per liter
*Only samples and analytes with detections are shown, all other sample results analyses were below the laboratory reporting limit.
1 - Former Maximum Exposure Guidelines (MEGs) included for reference for GRO and DRO comparison.
2 - Remedial Action Guidelines for Sites Contaminated with Hazardous Substances, October 19, 2018 (THQ = 1 x 10-5)
3 - US EPA Tapwater Regional Screening Levels, May 2020 (THQ = 1 x 10-6)
4 - US EPA Drinking Water Standards and Health Advirories Tables, July 11, 2017 (THQ = 1 x 10-6)
J - Results are considered estimated due to non-conformances in the data quality assurance/quality check (QA/QC)
U - results are below the laboratory reporting limit, reporting limit indicated.
ND - Results were below the laboratory reporting limits, reporting limits vary by compound or aroclor
NE - Not established
NA - Not applicable, current criteria available or criteria vary by compound with all results below the reporting limit.
Bold Exceeds laboratory reporting limit

DUP3-R2

LAW5-2

LAMW-5

5/15/2015

LAMW-01A051515

LAMW-1A

11/1/1996

LAW5-1

DUP3-R1 5/31/1997

LAMW-3LAMW-1

LAW1-2LAW1-1

11/4/1996 5/31/1997

LAW4-2

5/31/199711/1/1996

LAW3-1

5/31/1997

LAW3-2

Exceeds former guidelines that is no longer applicable.  Provided for historical refere

5/15/20155/15/2015

LAMW-04A-051515

LAMW-4A LAMW-5A

LAMW-05A-051515

LAMW05A-D-051515

LAMW-3A

LAMW-03A-051515

Exceeds applicable comparison criteria

5/15/2015

LAMW-4

11/1/1996

LAW4-1
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Table 3
Summary of Historical Sediment Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine

Sample Location:

Sample ID:

Sample Date:

Field QC:

Parameter*
EPA 

Residential 
RSL1

Maine 
DEP RAG2

Maine 
DEP PG3

Former 
Guideline 4
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2-Butanone 27000 100,000 NE NA 69.5 63.7 UJ NS NS NS NS
Acetone 61000 100,000 NE NA 337 155 UJ NS NS NS NS
Methylene Chloride 35 110 NE NA 4 J 12.7 UJ NS NS NS NS
Styrene 600 70,000 NE NA 17 U 6.72 J NS NS NS NS

TPH GRO NE NE NE NE 1.6 UJ 2.7 UJ NS NS NS NS
TPH DRO NE NE NE 10 39 J 105 J 40 84 96 J 82

FSFSFSFSFS

LASED-1

LASED1-0504

5/10/200412/4/2002

LASED1-1202

4/20/2003

LASED1-0403

9/17/2003

LASED1-0903

Volatile Organic Compounds by EPA Method 8260B

Total Petroleum Hydrocarbons (TPH) by Maine DEP Methods 4.2.17 for GRO and 4.1.25 for DRO

10/25/1999

LASED1-3

5/16/2000

LASED1-4

FS
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Table 3
Summary of Historical Sediment Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine
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30.3 U 44 U 11.2 UJ 11.9 UJ NS NS NS NS NS NS NS NS
36.6 40.8 J 485 J 119 J J NS NS NS NS NS NS NS NS
1.4 J 0.92 J 22.3 UJ 23.8 UJ NS NS NS NS NS NS NS NS
7.6 U 11 U 11.2 UJ 11.9 UJ NS NS NS NS NS NS NS NS

2.7 J 0.9 J 3.6 UJ 3.4 UJ NS NS NS NS NS NS NS NS
163 J 76 J 220 J 146 J 71 84 72 70 83 84 82 54

FS FDFSFDFSFD

LASED-2

12/4/20025/16/2000 DUPS-18

LASED2-4LASED2-3

DUPS-1710/25/1999

LASED2-0903

LASED29/17/20034/20/2003 LASED2

LASED2-0403LASED2-1202

LASED2 LASED2

LASED2-0504

5/10/2004

      

              

FDFSFDFS FDFS
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Table 3
Summary of Historical Sediment Analytical Results

Loring Air Force Base Laundry Annex
Central Drive, Presque Isle, Maine

NOTES:
mg/kg - milligrams per kilogram
*Only samples and analytes with detections are shown, all other sample results analyses were below the laboratory reporting limit.
1 - US EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, November 2017  (THQ 0.1 or 1x10-6)
2 - Maine Department of Environmental Protection (DEP) Remedial Action Guidelines (RAGs), October 19, 2018, Sediment Recreator (THQ=1 or 1x10-5)
3 - Maine DEP Remediation Guidelines for Petroleum Contaminated Sites in Maine (PGs), May 23, 2014, 

Table 5: Soil Remediation Guidelines for Petroleum Target Compounds and Hydrocarbon Fractions  (THQ=1 or 1x10-5)
4 - Former guideline provided for reference since current criteria are not available.
J - Results are considered estimated
UJ - Results are considered estimated due to laboratory non-conformance, results were below the laboraotry reporting limit.
U - Results are below the laboratory reporting limit , reporting limit indicated
NE - Not established
NS - Not sampled
DRO - Diesel range organics
GRO - Gasoline range organics
Bold Exceeds laboratory limit of detection

Exceeds former guidelines that is no longer applicable.  Provided for historical reference.
Exceeds applicable comparison criteria
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Table 4
Summary of Historical Surface Water Analytical Results

Loring Air Force Base Laundry Annex
 Central Drive, Presque Isle, Maine

Location:

Sample ID:

Sample Date:

Parameter*
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Acetone NA 14000 100000 1400 NE 20 J 20 U NS NS NS NS NS 20 J 20 U NS NS NS NS NS NS NS NS

TPH - GRO 50 NE NE NE NE 50 U 40 UJ NS NS NS NS NS 50 U 40 UJ NS NS NS NS NS NS NS NS
TPH - DRO 50 NE NE NE NE 60 U 50 UJ 50 U 50 U 50 U 50 U 50 U 110 U 150 J 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

NOTES:
µg/L -  Micrograms per liter
*Only samples and analytes with detections are shown, all other sample results analyses were below the laboratory reporting limit.
1 - Former Maximum Exposure Guidelines (MEGs) included for reference for GRO and DRO comparison.
2 - Remedial Action Guidelines for Sites Contaminated with Hazardous Substances, October 19, 2018 (THQ = 1 x 10-5)
3 - US EPA Tapwater Regional Screening Levels, May 2020 (THQ = 1 x 10-6)
4 - US EPA Drinking Water Standards and Health Advirories Tables, July 11, 2017 (THQ = 1 x 10-6)
J - Results are considered estimated 
UJ - Results are considered estimated due to laboraotyr non-conformance, results were below the laboraotry reporting limit.
U - Results are below the laboratory reporting limit , reporting limit indicated
NE - Not established
NS - Not sampled
DRO - Diesel range organics
GRO - Gasoline range organics
Bold Exceeds laboratory reporting limit
Exceeds former guidelines that is no longer applicable.  Provided for historical reference.

LASW-1

LASW2-4

5/16/200010/25/1999

LASW2-3LASW1-0504

9/17/2003
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4/20/2003
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12/4/2002 DUP

LASW1-1202
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LASW2-0504

DUP5/10/20049/17/2003 DUP

LASW2-0903LASW2-0403

DUP4/20/200312/4/2002 DUP

LASW2-1202

Total Petroleum Hydrocarbons (TPH) by Maine DEP Methods 4.2.17 for GRO and 4.1.25 for DRO (µg/L)

Volatile Organic Compounds by EPA Method 8260B (µg/L)

LASW1-4LASW1-3

5/10/200410/25/1999 5/16/2000

Credere Associates, LLC 1 of 1



Remedial Investigation Report Version: Final 
Former Loring Air Force Base Laundry Annex 
Central Drive, Presque Isle, Maine January 2023 

  
 

APPENDIX E  
 

LAND USE AGREEMENT DOCUMENTATION 






















































	RI-Laundry Annex-Final_01302023
	Executive Summary
	Table of Contents
	List of Acronyms
	1. Introduction
	1.1 Purpose of Report
	1.1.1 Scope
	1.1.2 Statement of Objectives

	1.2 Project Background
	1.2.1 Current Site Description
	1.2.2 Site History
	1.2.3 Previous Environmental Investigations


	2. Physical Setting
	2.1 Topography
	2.2 Geology
	2.2.1 Surficial Geology
	2.2.2 Bedrock Geology

	2.3 Hydrology and Hydrogeology
	2.3.1 Surface Water
	2.3.2 Groundwater

	2.4 Climate
	2.5 Demographics and Land Use

	3. Nature and Extent of Contamination
	3.1 Environmental Summary
	3.2 Source Areas
	3.3 Contaminants of Potential Concern
	3.4 Extent of Contamination
	3.4.1 Soil and Vadose Zone
	3.4.2 Groundwater
	3.4.3 Surface Water and Sediment


	4. Contaminant Fate and Transport and Conceptual Site Model
	4.1 Migration Pathways and Contaminant Migration
	4.2 Contaminant Persistence
	4.3 Conceptual Site Model Summary

	5. Risk Assessment
	5.1 HHRA Conclusions
	5.2 SLERA Conclusions
	5.3 Petroleum Assessment

	6. Summary and Conclusions
	6.1 Summary
	6.1.1 Nature and Extent of Contamination
	6.1.2 Fate and Transport
	6.1.3 CERCLA Risk Assessment
	6.1.4 Petroleum Assessment

	6.2 Conclusions
	6.2.1 Achievement of Objective
	6.2.2 Recommendations


	7. References
	Figures
	Figure 1 - Laundry Annex Location Plan
	Figure 2 - Laundry Annex Detailed Site Plan
	Figure 3 - Cross sections-A-A'-SECTION
	Figure 4 - Cross sections-B-B-SECTION
	Figure 5 - Inferred Extent of Petroleum
	Figure 6 - CSM Laundry Annex_Revision 1

	Tables
	Table 1 - Soil Analtical Results
	Table 2 - Groundwater Analtical Results
	Table 3 - Sediment Analtical Results
	Table 4 - Surface Water Analtical Results

	Appendix A - Current Conditions Photo Log
	Appendix B - Cumulative Soil Boring Logs
	Appendix C - HHRA and SLERA
	Appendix C_RiskRpt_Laundry Annex_Final_01062023
	ACRONYM LIST
	1.0  INTRODUCTION
	2.0  SITE BACKGROUND
	3.0  SITE ENVIRONMENTAL CONDITIONS
	3.1  History of Releases and Investigations
	3.2  Summary of Current Site Conditions
	3.2.1 Soil
	3.2.2 Groundwater
	3.2.3  Sediment
	3.2.4 Surface Water

	3.3 Comparison of Constituent Concentrations with Human Health Screening Criteria
	3.3.1 Soil
	3.3.2 Groundwater
	3.3.3 Sediment
	3.3.4 Surface Water


	4.0  HUMAN HEALTH RISK ASSESSMENT
	4.1  Hazard Identification
	4.1.1    Data Evaluation
	4.1.2 Constituents of Concern

	4.2 Toxicity Assessment
	4.3  Exposure Assessment
	4.3.1 Identification of Human Receptor Groups and Exposure Pathways
	4.3.2 Exposure Scenarios
	4.4.3 Exposure Point Concentrations
	4.4.3.1 Soil Exposure Point Concentrations
	4.4.3.2 Air Exposure Point Concentrations

	4.4.4 Quantitation of Exposure

	4.4  Quantitation of Human Health Risk
	4.4.1 Risk Assessment Results - Utility Workers

	4.5  Uncertainty Assessment
	4.5.1 Uncertainties Associated with Site Data
	4.5.2 Uncertainties Associated with the Toxicity Assessment
	4.5.3 Uncertainties Associated with Exposure Point Concentrations
	4.5.4 Uncertainties in Exposure Scenarios and Exposure Factors
	4.5.5 Uncertainties Associated with the Risk Assessment Approach


	5.0  SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
	5.1  Introduction
	5.2  Screening Level Problem Formulation
	5.2.1 Environmental Setting of Site
	5.2.2  Presence of Constituents of Concern
	5.2.3 Fate and Transport Characteristics
	5.2.4 Mechanisms of COPC Ecotoxicity
	5.2.5 Likely Categories of Potentially Affected Receptors
	5.2.6 Potentially Complete Exposure Pathways

	5.3 Comparison of Site Detections with Ecological Screening Benchmarks
	5.3.1 Soil
	5.3.2 Sediment
	5.3.3 Surface Water
	5.3.4 Groundwater

	5.4  Interpretation of Screening Results
	5.5  Preliminary Exposure Estimates and Risk Calculations
	5.6  SLERA Summary

	6.0  SUMMARY AND CONCLUSIONS
	7.0   REFERENCES
	AppC_HHRA_Fig_Tables_App_09082020.pdf
	Appendix C - HHRA/SLERA
	Appendix C - Loring Laundry HHRA_SLERA_Draft Final_7-2020
	FIGURES
	F1 Presque Isle Urban-Compact-Zone-Map
	F2 Site Plan 
	F3 Water Resources and Riparian Habitat
	F4 Wetlands Characterization
	F5 High Value Plant And Animal Habitat
	F6 Undeveloped Habitat Blocks and Crossings
	F7 Habitat Cooccurrence Map

	TABLES
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

	Appendix A - Toxicity Profiles
	Appendix B - ProUCL Output
	Appendix C - RAGS D Tables
	Appendix C - RAGS D Tables Laundry Annex utility worker_8 July 2020
	Table 3.1 EPCs
	Table 3.2 air estimates
	Table 4 ExposureAssumptions
	Table 5.1
	Table 5.2
	Table 6.1
	Table 6.2
	Table 7
	Table 9


	Appendix D - Backup Calculations for EPC for Volatiles
	Appendix D - Risk Calculations
	VFss
	Deffs
	Chemprop
	Siteprop







	Appendix D - Petroleum Assessment Report
	Appendix D-Laundry Annex-Petroleum Assessment_01062023
	Petroleum Assessment Report
	Executive Summary
	Table of Contents
	List of Acronyms
	1. Introduction
	1.1 Purpose
	1.2 Project Background
	1.2.1 Current Site Description
	1.2.2 Site History


	2. Environmental Summary
	2.1 Extent of Contamination

	3. Petroleum Exposure Evaluation
	3.1 Selection of RAG Scenarios
	3.2 Comparison of Results

	4. Summary and Conclusions
	4.1 Summary
	4.2 Conclusions

	5. References
	Figures
	Figure 1 - Laundry Anned Location Plan
	Figure 2 - Laundry Annex Detailed Site Plan
	Figure 3 - Cross sections-A-A'-SECTION.pdf
	Figure 4 - Cross sections-B-B-SECTION.pdf
	Figure 5 - Inferred Extent of Petroleum Soil Contamination
	Figure 6 - CSM Laundry Annex_Revision 1.pdf

	Tables
	Table 1 - Summary of Historical Soil Analytical Results
	Table 2 - Summary of Historical GW Analytical Results
	Table 3 - Summary of Historical Sediment Analytical Results
	Table 4 - Summary of Historical SW Analytical Results



	Appendix E - Land Use Agreement Documentation
	Appendix E - ArmyCorp_FormerDryCleaner_08122020
	Letter ~ Former Dry Cleaner
	Central Drive Road Right-of-Way
	Municipal Zone Map
	Municipal Zone Definition
	Deed ~ United States of America to City (25 Nov 1974)

	Appendix E - Final Approved - DEP Site Location Permit L-18711-L3-A-N




