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DECLARATION

DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION ......:-_ =

Loring Air Force Base (LAFB) Operable-Unit 1 (OU 1), the Low Level Radioactive
Waste Disposal Sites (LLRWDS), Lirii_e_dne, Maine.

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected No-Action decision for the LLRWDS,
OU 1, at LAFB in Limestone, Maine. __OU 1 consists of Areas A-G as identified in
Figure 1-2. This decision documeiit-was developed in accordance with the
Comprehensive Environmental Res-poiise, Compensation, and Liability Act
(CERCLA) of 1980, as amended by the_S_l_rfund Amendments and Reauthorization
Act of 1986, and to the extent pr_ictfc_t_le, the National Oil and Hazardous
Substances Pollution Contingency P1/n(lqCP), (USEPA, 1990). It is based on the
Administrative Record for the site, Wl_ch--W-asdeveloped in accordance with Section
l13(k) of CERCLA and is available for pfiblic review at the Air Force Base Closure
Agency Office, 5100 Texas Road, Lim_s_, _laine. The Administrative Record for
the LLRWDS, OU 1, includes the memo-s;-]etters, reports, and associated information
developed during the CERCLA respo_tOU 1 that provide the basis for selecting
No Action.

The State of Maine Department of Environmental Protection concurs with the No-
Action under CERCLA remedy for O7_Tl:_"

DESCRIPTION OF THE SELECTED-I_I_EDY

The U.S. Air Force and U.S. Environmental Protection Agency (USEPA), with
concurrence of the Maine Department ofEnvironmental Protection, have determined
that no action under CERCLA is necessary to address the contamination of OU 1
soils, surface water, sediments, and groundwater. Previous response actions relating
to radionuclides at OU 1 (Areas A th¥_t/_h F) have eliminated the need to conduct
a remedial action. OU 1 inorganic grgiJh-d-ff_ter contamination will be addressed in
a separate Record of Decision, and the_gfrbleum contamination at Area G will be
addressed separately under the Maine Uia_derground Storage Tank Regulations.

W0049530.080 7656-16
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DECLARATION

Because this No Action Record of Decision does not result in hazardous substances,

pollutants, or contaminants being left at the site above levels that allow for
unrestricted exposure, pursuant to CERCLA § 122(c), no five-year review will be
undertaken.

DECLARATION

The U.S. Air Force and USEPA, with concurrence of the Maine Department of
Environmental Protection, have determined that no remedial action under CERCLA
is necessary at OU 1.

By: '/A ?_,_ -t Date: _0//_,_part_ent of the Air Force ¢5

!

Alan K. Olsen
Director

Air Force Base Conversion Agency

/_ )/_7, /_/ Date: _¢_d'd_//_0/

By: _'gJ_ted States Enviror_e_al
Protection Agency
Linda M. Murphy
Director

Waste Management Division
Region I

W0049530080 7656-16
D-2
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SECTION 1

1.0 SITE NAME, LOCATION, AND DESCRIPTION

Loring Air Force Base (LAFB), in northeastern Maine, is bordered on the south and
east by the Town of Limestone, on the north by the towns of Caswell and Connor,
and on the east by the City of Caribou (Figure 1-1). The base is approximately three
miles west of the United States/Canadian border and covers approximately 9,000
acres. The base was closed September _994.

LAFB is a National Priorities List (NPL) site. There are currently a number of areas
of concern within LAFB that are underqffvestigation. For purposes of investigation
and remedial response, the areas of concern at LAFB have been organized into
several operable units (OUs). This Record of Decision (ROD) addresses the former
source areas, surface water, sediment, and groundwater at OU 1, the Low Level
Radioactive Waste Disposal Sites (LLRWDS). The LLRWDS Areas A through G,
identified in Figure 1-2 are discussed fu?ther in Subsection 5.1.

Because of its primary mission, LAFB personnel were engaged in various operations,
a number of which required the use, handling, storage, and disposal of hazardous
materials and substances. In the pas-t; tlaese materials entered the environment
through accidental spills, leaks in piping, landfilling operations, burning of liquid
wastes during fire-training exercises, and the cumulative effects of operations
conducted at the base's flightline and industrial areas. As part of the Department
of Defense's (DOD) Installation Res_b_r_tii-oiiProgram (IRP), the Air Force has
initiated activities to identify, evaluate;=find remediate former disposal or spill sites
containing hazardous substances.

Since initiation of the IRP, the Base has been placed on the U.S. Environmental
Protection Agency's (USEPA's) NPL of sites and will be remediated according to the
Federal Facility Agreement (FFA) entered into by U.S. Air Force (USAF), the
USEPA, and the Maine Department of Environmental Protection (MEDEP).

W0049530.080 7656-16
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SECTION 2

2.0 SITE AND INVESTIGATION HISTORY

This section summarizes the uses, response history, and investigation activities at
OU 1.

2.1 LAND USE AND RESPONSEHISTORY

The seven LLRWDS in OU 1 are associated with buildings and operations in the
Weapon Storage Area (WSA) (Figure 2-i)i The WSA was used for the storage and
routine maintenance of strategic and conventional weapons from 1952 through 1993.
During the 1950s, weapons inspection and maintenance required disassembly and
direct handling of radioactive mater_als._By the mid-1950s, weapon designs had
changed, radioactive material was noI0nger exposed in the new designs, and the
earlier type of weapons were progressively phased out of stockpile by 1962. Strategic
weapons were removed from the WSA in May 1989. Conventional weapons were
progressively removed in 1993 in_ficipatinn of base closure, with the last
conventional weapons removed in Dec-einber 1993.

Five underground storage tanks (USTs) were installed at the WSA LLRWDS to
receive and contain potentially radioactive liquids in the event of a release in one of
the facilities. USAF records indicated there was never a release of radioactive

materials to any of the five USTs. The_JSTs were excavated and disposed off-site
during a removal action in 1994. The USTs were observed to be intact at the time
of their removal (Ogden, 1995). _

Low-level dry radioactive wastes (e.g., swipes, butcher paper, tape, gloves, protective
clothing, respirator cartridges) from maintenance operations were typically placed in
cardboard boxes. From 1954 through 1962, the boxes were reportedly disposed of
on-site in two waste disposal trenches. During the 1994 removal action, the two
waste trenches were delineated, exhumed, and the contents were disposed off-site.

2.2 INVESTIGATIONAND RESPONSEHISTORY

The USAF has followed USEPA guidelines for most of the IRP investigations
conducted at LAFB since 1983, and for all investigations completed since 1988, when

W0049530 080 ........ 7656-16
2-1



¢') P. < e,

SECTION 2

the IRP investigation process was revised to more closely follow the National
Contingency Plan (NCP) used by the USEPA (USEPA, 1990).

The investigation history of OU 1 is summarized as follows:

• In I983, a Preliminary Assessment (PA) was performed by detailing
historical hazardous material usage and waste disposal practices
(CH2M Hill, 1984).

• A Site Inspection (SI) was conducted between 1985 and 1988 to
confirm the presence of contaminants at OU 1 (Roy F. Weston, Inc.,
1988).

• Between 1988 and 1994, Remedial Investigation (RI) activities were
conducted and a Public Health and Ecological Baseline Risk
Assessment (RA) was completed (ABB Environmental Services, Inc.
[ABB-ES], 1995a).

• LAFB was added to the NPL in February 1990.

• The USAF entered into an FFA in 1991 with the USEPA and

MEDEP regarding the cleanup of environmental contamination at
LAFB (FFA, 1991).

• In 1994, a removal action was conducted that included excavation of
the five radiological USTs and two waste disposal trenches. The USTs
and contents of the trenches were disposed off-site (Ogden, 1995).

• The FFA was modified in December 1993 to address base closure-

related issues, such as real property transfer and a revised schedule.
The FFA was further modified in January 1995 to allow Remedial
Project Managers to make minor modification to the FFA, such as
schedule adjustments or removal of petroleum-contaminated sites from
the agreement.

• Contamination detected at Area G is attributed to fuel oil that leaked

from a former UST and pipeline, and as such, future remedial actions
should be conducted in accordance with State of Maine UST

regulations.

W0049530.080 7656-16
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SECTION 3

3.0 COMMUNITY PARTICIPATION

Throughout LAFB's history, the commmfi'tyhas been involved in base activities. The
USAF, USEPA, and MEDEP have kept the community and other interested parties
apprised of LAFB IRP activities through informational meetings, fact sheets, press
releases, public meetings, site tours, and open houses.

In addition to these activities, during the course of IRP activities at LAFB, there
have been regular meetings of the Restoration Advisory Board (RAB) (formerly the
Technical Review Committee). The RAB, chaired by the USAF and a representative
of the community, is composed of representatives of USEPA, MEDEP, the
community, and local officials. The purpose of the RAB meetings has been to
ensure clear communication with the public, timely transfer of information, and
opportunity for public comment.

The framework for the USAF's approach to community involvement is the LAFB
Community Relations Plan (CRP), which was released in August 1991 and
subsequently revised in May 1995. _The. CRP outlines the USAF's program for
addressing community concerns and keeping citizens informed and involved during
remedialactivities.

Documentation of the reports, memoranda, and correspondence that are the basis
for IRP remedial response decisions are kept in an Administrative Record. The
Administrative Record is open and available for public review at the Air Force Base
Conversion Agency Office, 5100 TexasRoad, Limestone, Maine.

The following is a summary of the activities the USAF has undertaken to keep the
public informed and involved regarding the remedial response at OU 1.

• On June 2, 1994, a RAB meeting was held to discuss the results of the
OU 1 investigations and the approach for conducting the UST and
radioactive waste disposal trench removal action.

• An IRP Fact Sheet, explaining activities plarmed for OU 1, was issued
in July1994.......

W0049530 080 7656-16
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• The USAF published a notice and brief discussion of the proposed
removal action in the Aroostook Republican on July 6, 1994 and the
Bangor Daily News on July 7, 1994.

• From July 11 through August 10, 1994, the USAF held a 30-day public
comment period to accept public input on the Action Memorandum
outlining the proposed removal action, and on any other OU 1
documents in the Administrative Record. On July 28, 1994, USAF
personnel and regulatory representatives held a public meeting to
discuss the Action Memorandum and to accept oral comments.

• During the removal action, the USAF invited the local press to cover
the trench removal activities. Information regarding both the trench
and UST tank removals was made available to representatives of local
media.

• The USAF published a notice and brief analysis of the Proposed Plan
in the Bangor Daily News, Aroostook Republican, Fort Fairfield
Review, and Presque Isle Maine Star-Herald on July 12, 1995,
recommending No Action under CERCLA as the preferred alternative
for OU 1.

• From July 17 through August 16, 1995, the USAF held a 30-day public
comment period to accept public input on the information presented
in the RI/Baseline Risk Assessment and Proposed Plan, and on any
other OU 1 documents in the Administrative Record. On August 2,
1995, USAF personnel and regulatory representatives held a public
meeting and hearing to discuss the Proposed Plan and to accept oral
comments. A transcript of this hearing is included in Appendix A.
Comments received during the comment periods and the USAF's
response to these comments are included in the Responsiveness
Summary in Appendix B.

W0049530 080 7656-16
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SECTION 4

4.0 SCOPE AND ROLE OF RESPONSE ACTION

The USAF and USEPA have determined that no further Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) action is
required at OU 1 because (1) previ0us response actions conducted at the operable
unit have eliminated the need to cbnffuct further remedial action and (2) the
petroleum contamination at Area G will be effectively addressed under State of
Maine regulations.

USEPA has the authority to revisit the No Action under CERCLA decision even if
LAFB is removed from the NPL. This could occur if future conditions indicate that

an unacceptable risk to human health o_e environment would result from exposure
to contaminants at OU 1.

W0049530.080 7656-16
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SECTION 5

5.0 SUMMARY OF SITE CHARACTERISTICS

The investigation process began at LAFB in 1983 as part of the DOD IRP. The
process was revised during 1988 to follow the NCP. Investigations performed to date
include a 1983 PA performed to investigate past activities at LAFB (CH2M Hill,
1984). An SI was initiated in June 1985to confirm the presence of contaminants at
OU 1 (Roy F. Weston, Inc., 1988). In addition, RI activities were conducted from
1988 through 1994 (ABB-ES, 1995b).

There are seven OU 1 sites, Areas A through G, that were grouped together due to
their proximity in the former WSA (Figure 2-1). With one exception, the sites were
used for low-level radioactive waste disposal. The one exception is Area G, which
was inaccurately identified as a low-level radioactive waste disposal site in the Base
Master Plan during the 1970s and 1980s. Research and the results of the RI have
shown that Area G was not used for low-level radioactive waste disposal. The Base
Master Plan was corrected in the 1990s. A more complete description of the site can
be found in Section 4 of the Operable Unit (OU 1) Remedial Investigation Report,
Volume I (ABB-ES, 1995a).

The site areas comprising OU 1 that potentially received low-level radioactive waste
are:

Area A: 5,000-gallon liquid waste disposal UST attached to Building 365 floor
drains. Building 365 was the strategic weapon component inspection
laboratory that maintained radioactive components. Potential contamination
included radioactive materials (uranium oxide) and solvents generated during
weapon maintenance activities.

Area B: 1,000-gallon liquid waste disposal UST attached to a floor drain in
Building 329. Building 329 was=used to store tritium containers. Tritium
generated during routine venting Of tritium gas during weapon maintenance
activities at Building 329 was the primary focus of the investigation at Area B.

Area C: 1,000-gallon liquid waste disposal UST and a dry radioactive waste
disposal trench, Trench C. The UST was attached to former Building 309
used to store tritium containers._Th_ e .waste disposal trench was used in the
1950s and possible early 1960s to dispose of small quantities of low-level
radioactive waste, primarily uranium oxides. Potential contamination to be

W0049530.080 7656-16
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investigated at Area C included tritium generated during routine venting of
tritium gas during weapon maintenance activities, and radioactive materials
and solvents generated at Area A disposed in Trench C.

Area D: 1,500-gallon liquid waste disposal UST. This UST was attached to
floor drains in Buildings 255 and 284, both used for storage of tritium
containers. Tritium was identified as a potential contamination source at
Area D.

Area E: Dry radioactive waste disposal Trench E, similar to the trench at
Area C in its history and use. The focus of the Area E investigation was
radioactive materials and solvents from wastes generated at Area A and

disposed of in Trench E.

Area F: 1,000-gallon liquid waste disposal UST. This UST was attached to
a floor drain in a weapon assembly and maintenance structure, Building 232.
Potential contaminants at Area F included radioactive materials from weapon

assembly and maintenance activities at Building 232.

The five radiological USTs were removed from Areas A, B, C, D, and F in 1994. In
addition, the contents of both waste trenches (Areas C and E) were removed and
disposed off-site in 1994.

Area G is not a radioactive waste disposal site. Building 216, located at Area G, was
a weapon assembly building. There were two 10,000-gallon underground fuel storage
tanks located at the west end of Building 216. In 1991, both tanks were replaced.

During replacement of the tanks, contaminated subsurface soil, attributed to leakage
from the tanks or piping, was observed. A former underground fuel pipeline, that
supplied the 10,000-gallon tanks, traverses Area G. The pipeline is now abandoned.
Investigations at Area G have detected solvents and fuel off in soil and groundwater.

Other investigations and remedial actions have occurred at the WSA in addition to
the PA and RI programs. The five radiological USTs were removed in 1994 as part
of a removal action (Ogden, 1995). All five of the tanks were reported to be intact
(i.e., not leaking). Based on analysis of UST content samples and confirmatory soil
samples collected following UST removal, the Radioisotope Committee and MEDEP
acknowledged, through verbal agreement, clean closure of the radiological USTs.
Wipe samples from the building floor drains and the cut end of the piping at each
UST were also analyzed and reported to be free of radioactive contamination.

W0049530 080 7656-16
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During the 1994 removal actions, the dry radioactive wastes disposed in the trenches
at Areas C and E were also remoyed. The contents of both trenches were

delineated, analyzed, exhumed, and disposed off-site. Analysis of confirmatory soil
samples collected after trench excayati0n in__dicated that the radioactive material was
successfully removed from both trenghes. ....

In addition to characterizing the sites, radiological building decommissioning surveys
were conducted at 56 weapon storage and maintenance structures located within the
WSA. No radioactivity above background levels was reported in the surveyed
structures.

The University of Maine, on behalf of the MEDEP, conducted supporting
radiological investigations to evaluate the possible presence of unidentified or
undocumented radioactive waste disposal gites within the WSA. University of Maine
personnel performed radiological surveys and laboratory analysis of groundwater, soil,
surface water, and sediment samples from OU 1 and vicinity. Their OU 1 data were
compared to off-site background samples and data from across the State of Maine.
The comparisons indicated that levels__ofradioactivity across the entire WSA were
at background levels, and the study did not identify any undocumented radioactive
waste disposal areas. The University of Maine data were not utilized in establishing
specific background values for the agreed-upon radionuclides of concern investigated
in the RI. However, the Univers!ty of Maine was involved in the review process for
the establishment of these background concentrations developed during the RI.

The following subsections present contamination assessments for various
environmental media at OU i. A _grg_d_etailed discussion of the contamination

assessment is presented in Section 4_f the RI Report (ABB-ES, 1995a).

5.1 ANALYTICAL CHEMISTRY ISSUES ....

In order to better evaluate the nature al)_d_distribution of detected analytes, there are
three issues which require preliminary discussion. These include:

• effects of turbidity on groundwater sample inorganic results

• the occurrence of Radium (Ra)-226

• radioactive isotope analytical results

W0049530.080 5-3 7656-16
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Each of these topics is discussed in the following paragraphs.

Turbidity. Inorganics analytes were detected at varying levels above natural LAFB
background concentrations in bedrock monitoring wells at OU 1. Inorganics were
also detected in the two overburden wells. Background concentrations of inorganics
in overburden and bedrock groundwater are currently being reassessed as part of the
OU 12 basewide groundwater RI. Concentrations of inorganics in groundwater at
OU 1 will be compared to the OU 12 background concentrations upon approval and
acceptance of those levels. Problems identified during this re-evaluation of OU 1
groundwater inorganic data will be addressed in the OU 12 ROD. As indicated by
current and past OU 12 background bedrock and overburden groundwater dissolved
and total inorganic analyses, the amount of turbidity in a sample can affect the
inorganic concentrations reported by the laboratory. Inorganic concentrations
typically decrease in the filtered (dissolved) samples, as compared to the non-filtered
(total) samples. Turbidity is often generated during sample collection in both
bedrock and overburden monitoring wells.

Soil samples from OU 1, the former radiological UST liquids, and waste samples
from the LLRWDS trenches did not contain inorganic concentrations indicative of
source areas. Inorganic concentrations in OU 1 groundwater are attributable to
natural occurrence, background variation, and/or impacts of turbidity.

Occurrence of Ra-226. Ra-226, one of the most abundant naturally occurring
radioactive isotopes, was detected in 80 out of 108 soil samples throughout OU 1.
The site-related Ra-226 data have been compared to two sets of off-site background
sample concentrations that were developed in 1993 and 1994, respectively. If the site
soil samples, collected in 1993 and before, are compared with the 1993 background
concentrations, no exceedances of background are observed. If the 1993 and before
site soil samples are compared with the 1994 background concentrations, many
exceedances of background area observed. However, the exceedances of 1994
background values are a result of analytical method changes between the two years.
The reporting limit, or minimum detectable activity, was lower for the 1994
background sample analyses due to increased analytical sensitivity. The background
data reported in 1994 therefore had lower and more reliable values than the 1993
background data, with the result that samples collected in 1993 and before exceeded
the lower 1994 background values. Based on this fact, and the widespread
occurrence of Ra-226, Ra-226 detected at OU 1 is believed to be naturally occurring.

W0049530 080 7656-16
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Radioactive Isotope Analytical Results. During the RI, several analytical issues
regarding the quantification and identific_ttion of radioactive isotopes were identified.
Issues associated with the analysis for Uranium (U)-235, Americium (Am)-241, and
Neptunium (Np)-237 are discussed in the following paragraphs. For a detailed
explanation of the specific technical issti_s associated with the radioactive isotopic
analytical program, refer to the OUTRY(ABB-ES, 1995a).

Gamma spectroscopy U-235 results are considered questionable due to analytical
interference caused by Ra-226. U-235-afialyzed by alpha spectroscopy was not
subject to this interference and provided more accurate data.

Am-241 was detected once in a surface soil sample at Area A. Am-241 is primarily
an alpha-emitting isotope accompanie_d-b_l_w-energy gamma rays, however, the low
gamma energy is subject to analytical interferences. The laboratory noted that the
peak used to identify and quantify Am-241 in this sample had a bad peak shape
which indicated an interference. Therefore, the Am-241 result is considered suspect.

Np-237 is also primarily an alpha-emitting isotope accompanied by low energy
gamma rays. During the analysis for Nia-237. by gamma spectroscopy, interferences
were noted by the laboratory, therebykalling into question the identification and
quantitation of this isotope. There_he identification and quantification of
Np-237 detected by gamma spectroscopy in' sediments associated with Area A,
Butterfield Brook, and East Loring l_ke_tre questionable.

5.2 SUMMARY OF CONTAMINANTS DETECTED

Results of the RI sampling and anal)gig-_t?e _briefly summarized in the following
paragraphs. Results are presented for the radiological USTs and waste disposal
trenches first, followed by additionaLresults for each site area.

Radiological USTs. Essentially no contaminants were detected in liquid, sediment,
or scrape samples collected fi'om the five USTs at Areas A, B, C, D, and F. Analysis
of confirmatory soil samples collected from the bottom of the UST excavations also
did not detect contamination indicative of a source.

Waste Disposal Trenches. Radiological contamination (enriched uranium) was
detected in samples collected from _the-_vaste disposal trenches at Areas C and E.
Subsequently, removal actions were performed in both trenches in 1994.

W0049530.080 7656-16

5-5



24!0 22

SECTION 5

Confirmatory samples collected from the limits of the trench excavations following
the removal action indicate that radioactive waste was successfully removed from
both Trench C and E.

Arsenic was detected above background in only one of 18, closely gridded,
confirmatory soil samples at Trench E. Arsenic is not a documented contaminant
associated with OU 1. Detection of arsenic in Area E may be attributable to
rodenticides used to control burrowing animals at the trench location.

Area A. Polyaromatic hydrocarbons (PAHs), pesticides, polychlorinated biphenyls
(PCBs), lead, and zinc were detected above background in Area A surface soil. The
PAHs, PCBs, and metals in surface soil are attributable to non-point source erosion
and runoff from nearby parking areas, roads, and former operational areas. The
detection of pesticides is consistent with the compounds and concentrations detected
at other OUs at LAFB. The presence of these compounds is a result of routine
basewide use of pesticides.

Radiological analytes detected above background levels in Area A soils and
sediments were Am-241, Np-237, Ra-226, U-235, Thorium (Th)-231, and Th-234.
Am-241, Np-237, and U-235 detections are suspect due to analytical difficulties in
identification and quantitation as discussed in Subsection 5.1. The detections of
Th-231 and Th-234 are considered to be naturally occurring. Ra-226 is an abundant
naturally occurring radionuclide and was detected in nearly all OU 1 soil samples.

Concentrations of aluminum, chromium, manganese, and nickel exceeded USEPA
Safe Drinking Water Act Maximum Contaminant Levels (MCLs) and MEDEP
Maximum Exposure Guidelines (MEGs). These inorganics are naturally occurring
and have not been identified as site-related. The detection of these inorganics above

background in OU 1 groundwater is assumed to be a result of sample turbidity.
Tritium was detected in one groundwater sample at a level approximately 100 times
lower than the drinking water standard.

Area B. In general, detected volatile organic compounds (VOCs), semivolatile
organic compounds (SVOCs), pesticides, and inorganics were below background
levels or at low estimated concentrations. No PCBs were detected at Area B.
U-235, Th-231, and Ra-226 were detected above background levels in soil at Area
B. As discussed previously, the identification and quantitation of U-235 is suspect
due to analytical interferences. Th-231 is believed to be naturally occurring at

W0049530 080 7656-16
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Area B. The Ra-226 detection at Area B is typical of Ra-226 concentrations
throughout OU1.

Inorganics (iron, chromium, lead, manganese, and nickel) were detected in
groundwater above MCLs and MEGs at Area B. These detections are likely
associated with turbidity.

Area C. Three inorganic analytes (calcium, mercury, and sodium) were detected
above background in Area C soil. These analytes were detected at estimated
concentrations except for calcium, whichqs considered to be an essential nutrient.
U-235, Th-234, and Ra-226 were detected-in soil at concentrations above background
concentrations. These radionuclides are naturally occurring and their detection
above background levels is attributab]_ tO natural differences in background and
analytical variability. The detectf_n_-of U-235 are suspect due to analytical
difficulties in identification and quantifira-fion.

Trace or estimated levels of VOCS _m-d_esticides were detected in groundwater
samples collected in 1993, but were-fibt-reported in 1994 samples. Inorganics
(aluminum, lead, and manganese) were detected in groundwater; however, as in the
case of other groundwater samples, th_-ciJflcentrations likely reflect natural variation
and the effect of sample turbidity. Tti-:2-32-and U-234 were detected at background
in groundwater at Area C. Both of these radionuclides are naturally occurring.
Tritium was detected in one ground_v_._f _s_ple at a level approximately 100 times
lower than the drinking water standard.

Area D. Other than the detection of three pesticide compounds at or just above
background levels, no organic or in61:ganic contamination was detected in soils at
Area D. Ra-226 was the only radYdnuclide detected in soil at Area D at a
concentration above background levels.

Aluminum, lead, and manganese were detected in Area D groundwater at
concentrations greater than MCLs and MEGs. However, the groundwater samples
were turbid. Th-230, U-234, and U-238 were detected above background levels in
1993, but not in 1994. These are naturally occurring radionuclides.

Area E. PAHs were detected below LAFB background levels in surface soil in the
drainage swale at Area E. The occurrence of these compounds is attributabl_ to
non-point source runoff from the former operations at Area E. No other organic
contaminants were detected in soil at Area E. Lead, silver, and sodium were
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detected above background concentrations in surface soil samples. In subsurface soil,
cadmium (in five samples), zinc (in three samples), and arsenic, cobalt, and lead were
detected above background values. The arsenic and lead detections were each
localized in a trench confirmatory sample. Their detection is not indicative of
widespread residual contamination.

U-235, Ra-226, Ra-228, Th-228, and Th-231 were detected above background levels
in Area E soils. These isotopes are naturally occurring and were present at
concentrations that slightly exceeded LAFB background concentrations.

Aluminum, chromium, lead, and manganese were detected in groundwater samples
at Area E at concentrations exceeding MCLs and MEGs. As with the other sites
throughout the OU, the concentrations of inorganics are assumed to reflect the effect
of turbidity in the samples. Th-230, U-234, and U-238 were detected in groundwater
in 1993 at estimated concentrations above background levels. In the 1994
groundwater sampling round, Th-228, Th-230, and Th-232 (estimated concentration)
were detected above background levels. These analytes are naturally occurring, and
their detection above background levels is attributable to analytical variability and
differences in natural background concentrations. Tritium was detected in one
groundwater sample at a level approximately 100 times lower than the drinking water
standard.

Area F. No organic compounds were detected in soils at Area F other than one
detection of a compound believed to be a laboratory contaminant. Pesticide
compounds were detected at concentrations below, or slightly exceeding, background
concentrations. The occurrence of these compounds is attributable to the routine
application of pesticides at LAFB. Arsenic, lead, and zinc were detected at
estimated concentrations and were slightly above background levels. Protactinium
(Pa)-234, Th-234, and U-235 were detected in soils at Area F. Th-234, Pa-234, and
U-235 are naturally occurring radionuclides. The U-235 result is suspect due to
analytical interferences.

No organic compounds were detected in groundwater at concentrations above MCLs
or MEGs at Area F. Two pesticide compounds were detected in the 1993 round of
sampling, but were not reported in 1994. Aluminum is the only inorganic analyte
detected above MCLs and MEGs in groundwater at Area F. In 1994, aluminum was
detected below the MEG in the same well. No radionuctides were detected above

background concentrations in groundwater at Area F.
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Area G. No VOCs were detected in surface soil. PAHs were detected in several

surface soil samples. Total PAH concentrations exceeded background levels at one
location at the head of a drainage swale that receives runoff from a paved parking
area, from Building 216 floor drains, and is located adjacent to and downslope from
the fuel pipeline and two fuel oil USTs. In general, inorganics, primarily barium,
lead, sodium, and zinc, were detected sightly above background concentrations in
several samples at Area G. Most of these samples showed detections of one or two
inorganic analytes. One sample, located at the head of the drainage ditch that
receives runoff from much of the site, contained 11 inorganic analytes above
background concentrations.

TCE and total xylenes were detected once at estimated concentrations in subsurface
soil. The concentration of TCE is not ]fidicafive of a potential source area. Total
xylenes in subsurface soil had been detected in an area where fuel-related
contaminants had been detected by--figld gcreening. No PCBs were found in
subsurface soils at Area G. One inorganic compound (sodium) was detected above
background levels.

Pa-234, Th-231, and U-235 were detected in soils at Area G. Th-234, U-235, and
Pa-234 are naturally occurring radionuclides. The U-235 result is questionable due
to interferences in quantitation and identification. Ra-226 is an abundant, naturally
occurring radionuclide and was detected in nearly all OU 1 samples.

In 1993, trichloroethene (TCE) was detected above its MCL and MEG in one
downgradient groundwater sample. However, in 1994, TCE concentrations in
groundwater were below regulatory limits. Several PAHs, indicative of fuel
contaminants, were detected at estimated concentrations in a downgradient
monitoring well location. Pesticides were detected at low, estimated concentrations
in the samples in 1993, and only in deep bedrock groundwater in 1994. The
occurrence of these compounds is attributable to the widespread application of
pesticides at LAFB.

U-234, U-235, Ra-226, Th-230, and Th:232 were detected in groundwater above
background concentrations. These isotopes are naturally occurring and were
detected sporadically during the groundwater sampling rounds. Their detection
above background levels is likely the result of natural background differences and
analytical variability. Tritium was detected in one groundwater sample at a level
approximately 100 times lower than the driuking water standard.
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6.0 SUMMARY OF SITE RISKS

Human health and ecological risk assessments were conducted to estimate the
probability and magnitude of potential adverse human health and environmental
effects from exposure to contaminants at OU 1. The risk assessments followed a
four-stepprocess:

1) contaminant identification, which identified those hazardous substances that
were of significant concern; '_

2) exposure assessment, which identified actual or potential exposure pathways,
characterized potentially exposed populations and receptors, and determined
the magnitude of possible exp0sure,

3) toxicity assessment, which consi_dered the types and severity of adverse health
effects associated with exposure to hazardous substances; and

4) risk characterization, which integrated the three earlier steps to estimate the
potential risks posed by hazardous substances at the site, including
carcinogenic and non-carcinogenic risks.

The methodologies of the baseline hurnag health and ecological risk assessment for
the site areas are discussed below, followed by a summary of the conclusions.

6.1 HUMAN HEALTH RISK ASSESSMENT

For the purpose of the human healthbaseline risk assessment, the areas within OU 1
were segregated as Area A and Areas B _rough G. Area A is situated west of East
Loring Lake (see Figure 1-1) and is isolated from the remaining OU 1 areas, which
are located to the east of the lake. ___Tlaefocus of the risk assessment was on both

non-radiological (i.e., chemical) and radiological contaminants in soil, sediment,
surface water, and groundwater. During the initial evaluation of data, contaminants
of potential concern (CPCs) were identified. The rationale for exclusion of selected
compounds is included in Tables 6_1 ,_a.n_d..6-2.The CPCs were selected to represent
potential hazards based on toxicity, concentration, frequency of detection, mobility,
and persistence in the environment. A summary of the health effects associated with
each CPC can be found in the RI Report (ABB-ES, 1995a).
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NON- _ADIOLOGICAL ANALYTE8 OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT I RECORD OF DECESION
LORING AIR FORCE BASE

Frequency Minimum Maximum Mean
Rango of of Detected Detected of all Back-

SQLs Detection Concentretlon Concentration Saint*lee" Grou_ld t* MCL MEG CPC? Notes

AresA 8urfaceSOil'(O--2feetbg= 1 (mgJkg)

8E MIVO LATtLE ORGANIC COMPOUNDS

AcenaphthePe 03600- 04100 1/ 0065 00650 015 NDB - Yes Class L
AnlhraCene 03600- 04100 1/ 0065 00650 015 NOB = - Yes Class t
Benzo(a}AnthteCene 0 3600 - 0 3600 2 / 0 047 0 1600 0 129 NDB - Yes
Be_zo(s)Pyrene 0 3600 - 0 4100 1 / 0 099 0 099 0 1613 NDB - yes
Benzo(b_k)Fluoranthene 03600 - 04100 1 / 022 022 033 NDB - Yes
Carbazc4e 03600 - 0 4100 1 / 0 056 0 056 0147 NDB - NO Toxmc_ySct'eenlng_
Chrysene 03600 - 03600 2/ 0043 015 01243 NDB - Yes Class*
Fluorenthene 0 8600 - 03600 2 / 011 042 0 2367 NDB - - Yes Class*

FluOrene 03600 - 04100 1 / 005 005 0145 ND8 - Yes Class I
Indeno (1,2,3 - c,d} Pyrene 03600- 04100 1/ 0049 0049 01447 NDB - Yes
Phenanthrene 03600- 03600 2/ 009 036 021 NDB - - Yes Class I
Pyrene 0 3600 - 03600 2 / 0075 028 0 1783 NDB - Yes Class 1

PESTICIDESJPC BS

4,4 -DDE 3( 00001 00019 00009 016 - No Tox,'clty 8cree nln0=
4,4'- DDT 0 0036 - 00036 2 ( 0 0003 0 0035 0 0019 0 94 - NO ToxlQty Sc/'eenlng z
Aroclor-1260 00360 - 00380 1 / 0061 0061 00327 024 - Yes
Dieldrin 00036 - 00041 1 / 00008 00008 00016 0000'2 - _ No ToxlcltyScresntn_ f
Endosuffan Suffate 0 0036 - 00036 2 / 0 0025 0 0031 0 0025 00062 - NO Toxlcdy Sc_'eenin9z
Endrin 0 0036 - 00041 1 / 0 0002 0 0002 0 0013 0 0003 - No Toxicrp/Scteenin�=
Endrm Aldehyde 0 0036 - 00038 1 / 0 0046 0 0046 0 00"28 00008 - - NO Toxtcdy Screening z
Endrin Ketoae 00036- 00041 1/ 00005 00005 00014 00030 - No Toxicity Screenln9 z
Methom/chlOr 00180 - 00180 2( 00016 00028 00045 NDB - _ No ToxicItyScreenlng _
9amrna -Chic dane 00018 - 00021 1 / 00009 0 0009 0001 NDB - No ToXicity Screening z

INORGANIC ANALYTES

Aluml.um 3[ 9800 16100 13933 25400 - - NO Back�round _
ArSenic 3 ( 4 2 6 2 537 162 - No Background _
Barium 3/' 191 366 304 933 - NO Back�round3
BerYuiun= 09300 - t 0000 I / 023 023 0396 1 8 No 8ack_]round _
Cs_ium 3 [ 1560 2830 2127 69700 - _ NO Backqround _,EssentlaJ Nutrient ¢
Chromium 3/ 202 331 279 569 - No 8ackflround _
Cobatt 3[ 69 116 997 185 - NO Background _
Copper 3/ 125 221 1827 656 - No 8ack�_ound _
Iron 3[ 18806 30200 26167 47100 - NO Bee k�tound _
Lead 3/ 106 234 162 226 - NO Stet

Ma�nemura 3 / 4580 7490 6460 12700 - No Back2roundJ, EssentlaJ Nutnen__"
M_n�enese 3 / 327 504 4297 1400 - - No Background 3
NiCker 3 ( 22 44 1 35 37 73 - NO Backg['ound J
Potassium 2 t' 537 988 831 3 2900 - NO Back@roundS_Essenti_ Nutrient*
Sodmm 3 / 41 8 85 4 57 27 110 No Bac_�round_ rEssent_J Nutr_nt*
Vansdium 3/' 138 21 1857 40 No Bac_�round_
Zinc 3 / 442 89 9 65 839 - - Yes

Areas B-G" ,Sudac s, Soil • (0--2 foet bf_s} (mA/kfl)

SEMIVO LAT]LE ORGANIC COMPOUNDS

Banzo(e)AnthraCene 03600 - 04700 1 / 10 011 011 01925 NOB - Yes
Benzo{a)Py_ene 03600 - 04700 1 / 9 0038 0038 01831 NOB - Yes
Benzo(b,l<)FIUOrant her*e 03800- 04700 2{9 0059 0145 034,_q NDB - yes
8utylbenzyIph_h_late 03500 - 04700 2/ 10 0047 014 01782 NDB - No ToxmcdySc_eenmng_
Ch_sene 03600 - 04700 2/ 10 004 012 01785 NDB - - yes Class I
Di-n-bU_/Iphthata_e 03500 - 04700 1 / 10 0043 0043 01848 NOB - NO TOXlCdyScreen_ _- ____
Fluoranthene 03600- 04700 3/' 10 0037 0077 01579 NOB - Yes Class =
Phenanlhrene 03500- 04700 1 /' 10 0048 0048 01917 NDB - - Yes Class _
I_rene 03600- 04700 3/ 10 0049 0085 01609 NOB - - Yes Class _
b_(2-Ch_oromopropy_)elher 03800 - 04700 1 / 10 0076 0076 01856 ND8 - NO ToxmcrWScteenir'q_
bls(2-EthylheX_)phths_te 03500 - 04700 2/ 10 0042 0044 01701 NOB - No Toxcm/Screening z

PESTiCIDES/PC B_
4,4'-0DD 00036 - 00042 4/" 10 00002 0011 00025 047 - - yes Ct_ss]

4_4'-DDE 00037 - 00042 7/ 10 00003 0014 00033 016 - Yes C_SS ]
4,4'-DDT 00036 - 00042 7/ 10 00015 0042 00077 094 - Yes

Aldrm 00019 - 00025 1 / 10 00004 00004 00010 NOB - No Tox;c_ySc'eentng z'---
Aroclor-1260 00360- 00460 4/ 10 0009 01 00335 024 - Yes
D_efddn 00036- 00048 5/ 10 00001 00006 00013 00002 - NO Toxlcl_ySct'eenlnq _
Endosutfenl 00019 - 00025 2/' 10 00001 00006 00009 NDB - No Tox¢l_Sc_eer_ir_ _
Endosuffanll 00036 - 00048 1 / 10 00004 00004 00019 NOB - No Toxic_Screerilr_j ¢
Endosuff_nSuffate 00036 - 00048 3/' 10 00005 00023 00019 00062 - NO TOXlC_Screenin_ z --
Enddn 00035- 00048 2/ 10 00004 00007 00017 00003 - No ToxichyScreenlP4 z .....
EndcmAklehyde 00035- 00048 2/ 10 00005 00013 00018 00008 - NO Toxlc.yscreenln_] z
HeptachloI 00018 - 00025 1 / 10 00001 00001 00009 00002 - - NO Tox¢ltyScreanlnq =
HeptachlorEpoxlde 00018 - 00025 3/ 10 00002 00018 00009 00001 - - No ToxicityScleenln9 z
Methox_chlol 00180 - 00250 2/ 10 00004 00005 00084 NDB - No ToxcltySceenn9 z
a_phS-Chlordsne 00019- 00025 2/ 10 00006 0013 00022 NDB - Yes
delta-BHC 00019 - 00025 2/' 10 00002 00002 00009 00002 - - No Toxmc_/Value _
gamma-Chlordane 00019 - 00025 3/ 10 00015 001 00022 NDB - yes
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TABLE 6-1

NON- RADIOLOEIICAL ANALYTES OF pOTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION

LORING AIR FORCE BASE _

Frequency Minimum MaXimum Mean
Range of of Detected D(dected of all Back-

8QLs Detection Concentration Concentration Samoles* Ground 'tw MCL MEG CPC? Notes

INORGANIC ANALY_$

Aluminum 10 / 10 13900 20600 16665 25400 - No BackQround>
Arsenic 10/ 10 37 101 6645 162 - NO Background=
Barium 10/ 10 236 73 43525 933 - No _ckground"
Beryllium 024 - 1 2 4 / 10 O 3 0 54 0471 1 8 No Background _
C==rClUm 10/ 10 659 23500 519226 69700 - No BackRround),Essentl_NutrJent q
Chromium 10( 10 244 339 3141 569 - No B_ckRrOund_
Cobatt 10( 10 52 161 1155 165 - NO Backflround _
Copper 10/ 10 39 383 20545 656 - NO Background _
IrOn 10 / 10 18800 32300 28455 47100 - No Back,qround*
Lead 149 - 17 8/ 10 86 334 20145 226 - - NO State"_"

Ma2neslum 10 / 10 3460 8950 7261 5 12700 - - NO Background_ Essentl_ Nutrient*
Manganese 10/ 10 248 9gg 62705 1400 - - NO Background _
MerCu_/ 011 - 014 2/ 10 012 26 0317 017 - - Yes
Nickel 10/ 10 122 465 37475 73 - No Back2rountP
Potassium 10/ 10 495 1110 82615 _900 - - NO BacRqtoundJrEssentia]NUtnent*
Sii_ r 085 - 1 5 1 / 10 1 2 1 2 0 6415 009 - - Yes
SOdium 376 - 57 8/ 10 572 124 8035 110 - NO E:=senbalNutrient 4

Vanadium 10/ 10 t80 304 23t4 40 - NO Sack2rouncP
Zinc 10/ 10 348 141 81 11 839 - - Yes

Area= BuG, Surface _o]_ Sample J_;S-2Ba0* _0-1 feet b_) (r_/kg}

SE MIVOLATILE ORGANIC COMPOUNDS

2- Methylnaphthslene 1 / 1 36 36 36 NOB - - Yes
Anthracene I / 1 25 25 25 NOB - - yes Class ]
Fluorar_hene 1 / 1 3 1 31 3 1 NDB - - Yes Class I
Naphthalene 1 / 1 10 10 10 NOB - - Yes Crass I
PheP.snthrene I / 1 12 12 10 NDB - Yes CLassI

P'/tene 1 / I 52 82 82 NOB - - Yes Class I

PEST[CIDES/PCB$ (m_/1(9)
4,4'-DDT 1 / t 0021 0021 O021 094 - Yes
Aklrin 1 / 1 00036 00036 00036 NOB - - Yes
Endosuffanl 1/ _ 00013 00013 00013 NDB - No ToxmdyScreenlr_ z
Endosuffanll 1 / 1 012 012 012 NDB - NO Toxlcd'/Screenlr_ z
Endosuffan Sulfate 1 I 1 0024 0 024 0024 00062 - No Toxicity Screening_
Endrin 1 / 1 00027 0 0027 00027 O 0003 - - NO TOXP,,ItyScreenln2 _
Endnn Ketone 1 / I 00052 0 0052 00C52 0 003 - No Toxicity Screenin_ _
Heptachlor Epoxlde 1 / 1 O011 0011 O011 00001 - Yes
alpha-Chlordane 1 / I 00024 00024 00024 ND_ - Yes
bets- BHC 1 / 1 0024 0024 0024 00002 - Yes
de_a-BHC I ! 1 00il 0Oli 0011 00002 - Yes Class_ToxlcityVefue °
9amma-BHC(Lindane) 1 / 1 0024 0024 0024 ND_ - Yes
f_amma-Chk)rdane I / 1 00044 00044 00044 ND_ - Yes

INORGANIC ANALYTES

Alum+nun 1 [ 1 22000 22000 22000 25400 - No B_ckqround _
Arsen¢ 1 / 1 48 48 46 162 - NO _c_round*
Barium 1 / 1 157 157 157 933 - Yes
Cadm=um 1 / 1 11 8 11 8 11 8 031 Yes

CalCium 1 / 1 10700 10700 10700 69700 - NO B_c_lround>_Essent_Nutnent _
Chromium 1 / 1 81 4 81 4 81 4 589 - Yes
Cobalt 1 / 1 _193 193 193 185 - NO _C_<lrOund _
Copper 1 / 1 790 790 7go 656 - Yes
Iron 1 / 1 34400 34400 34400 47100 - NO Background _
Lead 1 / 1 493 493 493 226 - Yes State"
Ma2neslum 1 /" 1 13500 13500 13500 12700 -- No Essen_al Nutrient_

Man2anese 1 / 1 984 984 984 1400 - No Background"
MerCuW 1 / 1 22 22 22 017 - Yes
Nickel 1 / 1 695 696 595 73 - No B_ck2round _
Potassmm 1 / 1 0170 2170 2170 2900 - No BaCkRround)_Essen=aJNuttent 4
Sodium 1 / 1 139 139 139 110 NO Essen_aINutrlenl#
Va_adlum 1 / 1 683 683 683 40 Yes
Zinc 1 / 1 1240 1240 1240 839 - Yes
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TABLE 6-1

NON -RADIOLOGICAL ANAL_t_rlES OF pOTIENT[AL CONCERN FOR HUMAN HEALTH RiSK ASSESSMENT

OPERABLE UNIT 1 RECORO OF DECISION
LORING AIR FORCE BASE

Frequency Minimum Maxlmgm Mear_
Range of of DeteCted Detected of all Bs¢k-

$CII_= DeteCtion Concentration Concentration Samble_ t Ground** MCL MEG CPC? Notes

Area= 8-G Sub=urfece soiP(0-ioteet bgs) (mg_)

VOLA3]LE ORGANIC COMPOUNDS

lr2-Dlchloroethene(tot_l ) 0011 - 0014 1 / 22 0002 0002 0006 NDB - NO Frequenc_;_
2-Butanone 0011 - 0014 1 / 22 0008 0008 0006 ND8 - No Frequency _
ACetone 0011 - 0044 1 [ 22 001 001 0008 ND8 - No Frequency _
MelhyleneChlorlde 0006 - 0068 7/ 22 0005 0024 0011 NDB - - NO ToxcdyScreenmq _
Toluene 0011 - 0014 1 / 22 0002 0002 0006 NDB - No Frequency _
TnChloroethene 0011 - 0014 4/ 22 0001 0003 0005 NDB - No ToxlcltySceenln_ z

SEMIVOLATILE ORGANIC COMPOUNDS

Benzo(a)AnthlaCene 036 - 047 1 / 21 011 011 019 NDB - - No Toxc_ySa'eemr_ Fmquenc)';.
8enzo(a)Pyrene 036 - 047 1 / 20 0038 0038 0186 NDB - - No Toxlct_y Screen=n! Frequency' .
Benzo(b,k)FlUOtanthene 036 - 047 2/ 20 0059 0145 0363 NDB - - NO Toxm_yscreenn!
8utylbenzylphthalate 035 - 047 3/ 21 0047 014 0178 NDB - - No ToxlcltyScreenln!
Chl_Sene 0 36 - 047 2 / 21 004 012 0184 ND8 - No Texture' 8c sen n!
D=-n-bU_lphthalate 035 - 047 1 / 21 0043 0043 0167 ND8 - - NO Frequency'
FluorsnthePe 036 - 047 3[ 21 0037 0077 0174 NDB - No ToxlcitySceenn!
Pher_nthrene 035 - 047 1 / 21 0048 0048 019 NDB - No Toxk:i_yScreen]n! Frequency' _
Pyrene 036 - 047 3 ( 21 0049 0085 0175 NDB - - No ToxmkyScreenn!
bls(2-Ch_Orolsopropy_ether 035 - 047 I / 13 0076 0076 0184 NDB - No Frequency _
bi_(2-Ethylhexyl)phthalate 035 - 047 2/ 21 0042 0044 018 NOB - NO ToxicriyScteenln!

PESTICIDES_CBS
4r4'-DDD 00036 - 0019 4/ 21 00002 0011 00025 047 - - NO ToxlChySC_'eenln9_ __
4,4'-0DE 00036 - 0019 7/ 21 00003 0014 00029 016 - NO Toxiclty$creenln@ ¢
4,4'-DDT 0 0036 - 0019 7 / 21 0 0015 0042 0005 094 - NO Tox c_tySC eenlng_
AIdnn 00018 - 00098 1 / 21 00004 00004 00012 ND8 - NO Frequency 7
AfoClor-1260 0036 -- 019 4/ 21 0009 01 00294 024 -- Yes

Dieldnn 00036 - 0019 5/ 21 00001 00006 00019 00002 - No ToxtckyScreening z
Endosuffanl 00018 - 00098 2/ 21 00001 00006 00011 NOB - No Toxicr_Sct'eenin_ z
Endosuffanfl 00036 - 0019 I / 21 00004 00004 00022 NOB - - NO Toxic_Sc_eenirv3Z, Frequencf _
EndosuffenSuffete 00036 - 0019 3/ 21 00005 00023 00022 00062 - NO ToxicdySc_'eening_
Endrm 00035 - 0019 2( 21 00004 00007 00021 00003 - - NO ToxicJ_Scteening _
EndnnAIdehyde 00035 - 0019 2/ 21 00005 00013 00022 00008 - - No TOXlc_tyScreeni_ z
HeptschIor 00018- 00098 1/21 00001 00001 00011 00002 - - No Toxlclty ScreenlngZr F requer¢_/ "
HeplechtorEpoxlde 00018 - 00098 3/ 21 00002 00013 00011 00001 - NO ToxmdyScreenln9 _
Methox_ch_Or 0018 -- 0098 4/ 21 00004 00059 00104 NDB - NO ToX_Cl_Screen_ng=
alpha-Chlordane 00018 - 00098 2/' 21 00008 0013 00017 NDB - No Toxlcl_Screenlng z
deRe-BHC 00018 - 00098 2 / 21 00002 00002 00011 00002 - NO ToxichyValue _
9amma-Chlordene 00018 - 00098 3( 21 00015 001 00017 NDB - NO Toxlcky$creenin_l z

INORGANIC ANAL_i_ S
Alummum 44 / 44 3900 23000 18408 25400 - No Back@round_

Antimony 78 - 20 1 / 44 30 30 89 NDB - No Frequency _
A_enic 44 / 44 07 110 10 162 yes
Balium 50 - 50 42/ 44 36 80 552 933 No B_c_ground _
Beryllium 0 24 - 2 6/' 44 03 0 85 0 _52 1 8 NO B_c_ground _
Cadmium I 1 - 2 0/' 44 2 3 1 0 21 No Toxicdy Screening;
C_C=um 2000 - 2000 27 _ 44 659 23500 3486 69700 - NO Background _, Essent_ NUtP,ent_-"
Chromium 44 / 44 244 44 345 569 NO BackgrOund _
Cobs_ 20 - 20 14/ 44 52 120 13 165 NO ToxP..ityScre_n_n_lz

Copper 44 / 44 3 9 38 3 22 65 6 NO Background _
_ron 44 / 44 18800 47000 33756 47100 - No Background _
Lead 136 - 17 41 / 44 68 270 202 226 Yes State _
M_ne_=um 44 / 44 3460 11000 7955 12700 - NO 8ackRround _,Essen0_ Nutnen_
Manganese 44 / 44 248 1070 651 1400 - - No Background ]
MerCUry 011 - 02 2/' 44 012 26 0146 017 No Frequency _
Nickel 44 / 44 12 2 70 42 73 NO Beck@round_
Potassium 2000 - 2000 22 / 44 495 3000 1190 2900 - NO EsserRel Nutrient_
Silver 085 - 3 1 / 44 I 2 I 2 1 2 0 09 NO Freque¢_7 _"
SOdium 376 - 2000 10( 44 572 126 729 110 No Essen'_elNUtrle¢_t_

Ur_nlumltotalU-234rU-235. u-238 } 3/ 3 194 245 214 3897 - NO ToxlcllyScreemr._ ¢
Va_dlum 44( 44 182 304 25 40 No _._ckground _
Zinc 44 / 44 348 80 94 3 839 No B_ckgrour_d_

G \LAF B_OU9,R OD\TA8 6-1 WK1 6-4 11-Au 9 -95
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TABLE E- I

NON-RADIOLOGiCAL ANALYTIE S OF PO't_NTIAECONCE RN FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION
LORrNG AIR FORCE BASE

Frequency Minimum Maximum Mean
Range of of Detected _ _ Detected of all _ack-

SQLs D_ectlon Conrel_1_atloR CoPcentratron 8amoles m Ground** MCL MEG CFC? Nol_s

_eaA 1994Gm_'_d_,fa_r" (n_t_.)

SEMIVOI._TILE ORGANIC COMPOUNDS

phenol I / 1 0C_2 0002 0002 NA No To_liyS_'_enln_ •

INORGANIC ANAL_rI_S

Aluminum I t 1 1 18 1 18 1 16 NA 005 # 1 43 NO Toxlc_ValUe _
Barium I _ 1 00219 00219 00219 NA 2 1 5 No Toxlc_Scteenlng _
C==_ctum 1 / 1 110 110 110 NA - - No EssenbaINutrie
ChrOmium I / 1 0311 0311 0311 HA 01 01 Yea
Copper 1 [ 1 00"Z54 00254 00234 NA 1 3T - NO Toxic_Screenl[19_
Iron 1 / 1 431 431 431 NA 03# -- yes

Lead I [ 1 000"22 00022 000*22 NA 0015T 002 NO State."
Ma�ne$1um 1 [ 1 774 774 774 NA - - NO Elser_alNutr_ent _
ManRan_Bse 1 [ 1 Qt74 0174 0174 NA 005#" 02 Yes
NiCkel 1 [ 1 0173 0173 0173 NA 01 015 Yes
Potassium 1 ] 1 0983 0983 0 g83 NA - No Essen_tl Nutrient'

Sodium 1 [ 1 765 765 765 NA - - No E$l;ent_lNUtP_ent*
Zinc 1 / 1 0139 013g 0139 NA 5# NO Toxk:ttyScreenln_ =

Are.s A t993 G;'o tmchvatei_ (mg[L)

VOLATILE ORGANIC COMPOUNOS

TotalXyfenes 1 ! 1 00{)1 _ 0001 0001 NA 10 06 No Toxlo'ty Scraenin_ z

PESTICIDE S[PC Bs
EndosulfanSulfate 1 [ 1 00000009 00000009 00000009 NA No Toxic#yScreenirv_l z
EndrinAIdehyde 1 [ 1 00000018 00000018 00000018 NA - NO Toxk:dy Screenir_ _
Heptact'dot 1 [ 1 0000012 0000012 0000012 NA 00004 000008 No Toxk:it'/Screening _

INORGANIC ANALYTiES

Aluminum 1 / 1 30 30 30 NA 0 05 # I 43 No Toxlcl_ Vaiue _
Arsenx: 1 [ 1 0009 0009 0009 NA 005 Yes
CaP..lum 1 [ I 128 128 126 NA - NO E$=;enla[NuttJent 4
Chtondum 1 / 1 00733 00733 00733 NA 01 01 Yes
Copper I [ 1 0 0351 0 0351 00351 NA 1 3 T - No Toxtch'yScteenlr_, _
IrOn 1 / 1 453 453 453 NA 03# - Yes

Lead I [ I 00135 00135 00139 NA 0015T 002 No Stat#
Magnesium 1 { I , 95 195 195 NA - - No EsTen_lNutt_ent _
Man�/*nese 1 _ I 0683 0683 0683 NA 005# 02 Yes
NiCkel 1 / I 00687 00687 00687 NA 01 015 Yes
Potassium 1 / I 6 17 6 17 6 17 NA No Essen_al NutnenE
3OdiUm 1 [ I 9 54 954 9 54 NA - - NO Essen_al Nulrient _
zinc 1 / 1 0101 0101 0101 NA 5# - No ToxlcltyScreenlng _

Areas ]B-F 1994 ]BedrOCk Groundwater = (rr_/L)

VOLATILE ORGANIC COMPOUNOS

4-Methyl-2-perlt_nor_ 0002- 0002 2_ 12 00001 0CC01 00001 NOB - - No Toxichyscreentng z
Tot==lXylenes 0002 - 0002 1 / 12 00002 00002 00009 ND9 10 06 NO Toxlc_Scteenln_,;
Tdchloroethene 0002 - 0002 1 I 12 00002 00002 00009 ND9 0005 0005 No Toxlc_Scrcenlng _

_E MIVOLA'rlLE ORGANIC COMPOUNDS

2-Methylnaphtt'mtsne 001 - 001 1 / 12 "0004 0004 00049 NDB - - No Toxk:ttyScreenlng _
Di-n-butyIphtil_te 001- 001 2_ 12 00006 " 00007 00043 NDB - 022 No Toxk:_yScreenlnfl _
Phenor 001 - 001 1 / 12 , 0001 0001 00048 NDB - NO ToxickyScreening _

PESTICIDES/PCBS

4_4'-DDT 000001 - 000001 1 / 12 0000011 0000011 000001 NDB 000083 No ToxJclt'/Screenln_ z

INORGANIC ANALYI_ S

Aluminum 19[ 12 0402- 334 67631 0145 006# 143 No ToxP.ItyVs(ue _
Arsenic 00015- 00015 5[ 12 00017 00064 00018 NOB 005 - Yes
_num 12/ 12 00119 0222 00663 00639 2 15 No Toxlcityscteenlng _
Ee_yl[=um 00003- 00003 2/ 12 0001 00012 00003 NDB 0004 - Yes
Calcium 12[ 12 4t8 262 1047250 163897 - - NO Essen_alNutdenl*
Chromium 00074- 00074 7[ 12 00095 00404 00145 NDB 01 01 Yes
Copper 00086- 00086 6[ 12 00095 0103 00157 NOB 13T - No Toxtc_s_eenlnq z
IrOn 12[ 12 0418 458 102228 0313 03# - Yes
Lead 00007 - 00007 11 / 12 000076 0041 000_4 _DB 0015T 002 Yes State _

Magnesium 12/ 12 , ,3C_ 303 147600 2291 - - NO _sTet_alNutden_
Mancj anese 12[ 12 000_1 119 02361 00240 005# 02 Yes
Mercury 00001 - 00001 1 [ 12 000011 000011 00001 NDB 0002 0002 No ToxP..ityScreenlng _
Nickel 00226- 00226 3/ 12 00326 00447 00170 ND_ 01 015 No Tox_c_yscreenln_ z
Potmsium 12[ 12 _0542 565 16897 0314 - No Essen_alNutr_ n_
Sodium 12[ 12 225 232 64933 15213 - - NO Essen_alNU_ttent _
vanadium 0012 - 0012 1 / 12 00194 00194 00071 NDB - No Toxk:ttyS¢_eenln_._
Zinc 00187- 00616 2[ 12 0154 01_3 00416 NOB 5# No ToxlckyScreenln_ z

G "_L_FB_OUI\ROD'_TA9 6-1 WKI 6-_ 11-AU_J -95
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TABLE 6-1

NON -FLADIOI.OGICAL ANAL_ES OF Po'nENTIAL CONCEBN FOR HUMAN HEALTH RISK ASSESSMENT

O PI__BLE UNIT ] RECORD OF DEC]SION
LOR]NG AIR FORCE BASE

F_qt;Qn_-_ M[BImum Mixlmum Mean
Range Of o1 Detected Detected of all Back-

S • De( ion C _efltra n Co tration _ le _ G n * MCL MEG CFC Note --

__-k G_ur_*at eP

VOLA*ilLE ORGANIC COMPOUNDS - NoTo_
ChlOroform O001 - 0001 1 L 12 0002 0002 00006 NOB 01 - NO Tox Screen

_zene 0001 - 0001 1 / 12 00005 _ 00005 NDB 07 "--07 No To
Tol_ 0001 - 0001 1 L 12 00006 00006 00005 NDB 1 _ NO Tox $c_n

0002 - 0002 _ 00007 0002 00008 NDB 10
Ttlchloroethene O001 - 0001 1 L 12 00005 00005 00005 NOB 0_" 0005 No Tox_

SEMIVO LJ%TILEORGANIC COMPOUNDS

_henot 0025 - 0025 1 / 12 0001 0001 00115 NOB - 0083 No Toxlc_Va_
Di-n-oc__hthaLsle 001 - 001 1 / 12 0001 0001 00047 NDB - No Toxlc_

NOB - - No Tox Scteeni 7Z_
44'-DDE 000002 - 000002 2 12 00000007 00000035 00000087 __

44_DDT 000002 - 000002 I 112 00000013 00000013 0_3 NDB _-"_ 00_083 No TO Screen
Aldrln 000001 - 000001 _ 0000002 0COO002 00000045 NDB
D_eldrln 000002 - 000002 2 12 00000007 00000011 00000085 NDB -

Endosultan Sulfate 000002 - 000002 _ 00000006 0000004 00000080 NDB "_ _- No __
_dllor 000001- 000001 _ 00000004 0000015 00000052 NDB 0--0004 000008 No TO

00O0O1 - 00OO01 _ 00OO0011 000O0055 0O0OOO43 NOB E--_ vuuu_ r_o _o_,_ o_u,,,,

00001- 00001 4112 00000018 00000044 00000342 NOB _'_ _No ToxkdWScteenlng _
abha-BHC 000001 - 000001 I / 12 00000017 00000017 00000047 NDB -_ _ No To Screen
a_9__ChlOrd&n e _ 000001 _12 00000003 00000025 00000044 _ 0_ 0"_"_ i_v _vA_ o_,,,,NOB - - No Toxldt'J Val_e"

de.a-BHC 000001 000001 _ 00C00006 0000001 00000047&mrna-BHC Linder_ 000001 __- 000001 00000015 00000032 00000046 NDB 00002 00002 NO To S¢¢_
am9_-Ch_rclane 000001 - 000001 3/ 12 00000005 00000008 00000039 NDB 0002000027

INORGANIC ANALY31ES
Aluminum 12/ 12 0868 413 110077 0145 005# 143 _

ArSenic 00052- 00052 5/ 12 00054 00083 00042 NOB 005 - Ye_Barium 00162- 0135 2_.J. 12 0186 0226 00500 00639 2 15 No To Screenl
CeYclum _ 203 257 1094833 163897 - -
Chromium 00092 - O 0092 10_.L_.2 00127 0163 00335 NDB 01 -01 Yes

00111 - 00111 _ 00123 0127 00180 NOB 13T - NO TOX_
Iron _ 04 406 117288 _ 03# - yes
Lead 0002- 0002 7112 00023 00272 00057 NDB 0015T _02 Yes

Ma_ 131_._ _2 495 247 131442 2291 - - No EssetYoa_
Ms_&nese 00043- 00043 11/ 12 00217 0917 02358 00249 005# -02 Yes
Mer_ 00002 - 00002 _ 000027 000027 00001 NDB 0002 0002 NO Tox
Nlcl(el 00142 - 00142 _ 00185 00458 00153 NDB 01 015
Potassium t 76 - 176 _ 179 319 53230 0314 - No Esset_al Nutrient"
Sodium _ 12 287 343 106879 15213 - No Es_;en_alNUtr lentr--
ZinC 001 - 0043 _ 0106 0171 00322 NDB 5# NO TOX_

A_= B--F 1994 Ov_teP

INORGANIC ANALYTES "_-- 289 NA 005# 143 NO Toxk_
Aluminum _ 289 289
Arsenic _ 00025 00025 00025 NA 005 - Yes
Barium _ 1 0129 0129 O 129 NA 2 15 No T_ 1-'-

1 / I 000036 000039 000036 NA 0004 - Yes
CldClum 1/ 1 106 106 106 NA - - No Essen_a_
Chromium --J-L. 1 0208 0.208 0208 NA O1 01 Yes

_ 0067_---_ 00673 00673 NA 13T - No Tox_
iron I..L 1 547 547 547 NA 03# - Yes
Lead 1 / 1 OO48 0046 0046 _ 002 YeS

_ i1 202 202 202 NA - - No Essen_slNutr_123 123 123 --_" 0_# -02 Ye_

Nk:Ket I L I 00786 00786 00786 NA 01 015 NO TOX ScCeenl _r
287 287 287 NA

Potassium 1_______ Essen_Sl Nut_Sod,urn 361 361 361 NA NO Toxtc SCr_

V_radtum 1 / 1 00221 00221 00221 NA -
Zinc 1 /. 1 0173 0173 0173 NA -5#

11-Aug-95
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NON -RADIOLOGICAL ANALYTE8 OF PO_NTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION
LORING AIR FORCE BASE

Frequency Minimum MaXimum Mean
Range of of Detected Detected of all Back-

SQLs Detection Concentra_Jof_ Concentration Samples* _ Ground _r* MCL MEG CPC? Notes

Area== B-F. 1993 Overb u_'den Groundwater = { rp_/L}

VOLATILE ORGANIC COMPOUNDS

TetrsChlorOethene 1 / 1 0003 0003 0 003 NA 0005 0 003 NO ToxlC_ Screening =
Toluene 1 / 1 0001 0001 0001 NA 1 1 4 NO ToxlCky Screening =
TotalXylenes 1 [ 1 0003 0003 0003 NA 10 06 NO ToXJcltyScceenlng =

SEMIVO LATILE ORGANIC COMPOUNDS

4-NdtophenOl 1 /' 1 0002 0002 0002 NA - 0083 No ToxicrtyValue °

PE8"nCID ESJPCI_s

gamma-Bl-:C{Llndane} 1 [ 1 00000015 00000015 00000015 NA 00002 00002 No Toxlc_Screenlng _

INORGANIC ANALY3ES

Aluminum 1 _ 124 124 124 NA 005# I 43 No Toxic_Value e
Arsenic 1 _ 0011 0011 0011 NA 005 - Yes
Barium 1 t 0468 0468 0488 NA 2 1 5 No Toxlc_Screenln_ _
CalCium 1 / .-192 192 192 NA - No E#senlJalNUtrient'

Chromium 1 / 019 019 019 NA 01 01 Yes
Cobatt 1 / 00922 00922 00922 NA - - No ToxicdyScreenlng z
Copper 1 / 0119 0119 0119 NA 13T No ToxlcttySc_entng =
Iron 1 / 176 176 176 NA 03# - Yes

Lead 1 / 00681 00681 00681 NA 0015T 002 Yes State>
Magnesium 1 / 582 58 2 58 2 NA - - NO Esser_al NUtde_t_

Manganese 1 / 343 343 343 NA 005# 02 Yes
Mercucy I / 0 00_26 0 00026 000026 NA 0002 0002 No Toxkcity Screening =
NiCkel I / "- 0244 0244 0244 NA 01 015 Yes Ex_edsMCLandMEG _
Potassium I / 124 124 124 NA No Essen_alNU_rlent _
Sodium I / 518 518 518 NA NO Essen_alNU_r_ent q

Vanadium I / 0108 0108 0108 NA - Yes
Zinc I / 0346 0346 0346 NA 5# No Tox_cltyScreenlng =

AreaG 1994 Groundwater= (mR/L)

VOLATILE ORGANIC COMPOUNDS

1,2-DlChloroethene(total) 0002- 0002 2/ 4 00007 0001 00009 NDD - NO Toxlcltysct'eer=lng _
2-HeX_none 0002 - 0002 I / 4 0011 0011 000225 NDB - No Toxlci_Value °
Acetone 0002 - 0004 I / 4 0007 0007 0CO_TS NDB - - No ToxlcttyScraenmg_Toxlc Scraenm _

.... ooo2- 0o02 11 4 ooc_ 0o0o2 ooooa NOB 0--__-005__
Bromoform 0002 - 0002 1 / 4 00002 00002 00008 NDB 01 - No Toxk:hyScteenln(] _
Chloromelf_ne 0002 - 0002 I _ 4 00002 00002 00008 ND8 0003 No Toxtcl_t'Scteenmn_ z
Et hyfoenzene 0002- 0002 2/ 4 _0 000/2 00004 000065 NDB 07 07 No Toxlctly Screening z
Total X_/=enes 0002 - 00_2 1 / 4 0 0009 0 0009 0 000925 NDB 10 0 6 No Toxlcdy SCteenln_ _
Trlchloroethene 0 002 - 0002 2 / 4 0 00"2 0004 0 002 NDB 0 005 0005 No Toxic_ SCreening z

SEMIVOLA13LE ORGANIC COMPOUNDS

2-Methyln&phthalene 001 - 001 1 / 0002 0002 000425 NDB - - NO Toxicdyscreenlng z
A_P.nghthene 0 01 - 0 01 1 / 0 004 0004 0004875 NDB - - No Toxk_ Scr_nlng z
Anthracene 001 - 001 1 / 00009 0001 00039875 NDB - No Toxic_acreenln_ z
OE=enzofuran 001 - 001 1 / 0002 0002 0004625 NOB - - No Toxlch'_SCreenin_ z
Fluorene 0 01 - 0 01 1 / 0005 0 COS 0005 NDB - - No Toxicity 8creantng =

Naphthalene 001 - 001 1 / 0003 0004 0004625 NOB - - No ToxlchyScreenlng =
Phenanlhrene 001 - 001 1 / 0006 0007 0005375 NDB - - NO ToxlCltyScrCenlng z
Phenol 001 - 001 1 / 0001 0001 0004 NDB - - NO ToxlchyScreenlng _

PES'RCIDESJFCBS

AIddn 0000005 - 0000005 1 / 4 ,0000006 0000006 0000002938 NOB - - Yes
Endosulfar_Sulfate 000001 - 000001 1 / 4 0000015 0000015 000000625 NDB - - No Toxlc_tyScreenlng =
EndnnAIdehyde 000001 - 000001 1 / 4 0000016 0000018 00000066_5 NDB No ToxicltyScr_enlng _
Heptachlor 0000005 - 0000005 1 / 4 0000011 0000015 0000005125 NDB 00004 000006 NO Toxlcityscreenln_
alph_-BHC 0000005 - 0000005 1 / 4 0000007 0000007 0000003_63 NDB - No ToxkdtyScreenlng _

INORGANICS

Aluminum 4/ 0323 318 209075 0145 00_# 143 No TOXlC_ Value °
Arsenic 00015- 00015 2/ 00052 00056 0003025 NDB 005 - Yes
Barrum 4/ 00104 0112 00592375 00639 2 15 Yes

Cak:lum 4/ 53 149 100175 163697 - - No Essenbal Nut rlent_
Chromium 00074 - 00074 1 / 00156 00156 0006675 NDB 01 01 Yes
Copper 00066- 00086 1/ 00134 00134 00054375 NOB 13T - NO Toxicity Screenlnq z
Iron 4/ 0228 987 334575 0313 03# - Yes
Lead 00007- 00007 3/ 000098 00038 000202 NDB 0015T 002 NO State>

Magnesium 4/ 476 126 71975 2291 - - NO Essel_al NUtr;el_
Manganese 4/ 00099 029 00948 00249 005# 02 Yes
Polassmum 4/ 0418 23 637g 0314 - - NO Essen_al NU_rlen_
Sodium 4/ 335 g25 2616625 15213 - _ NO Essen_al Nutdent_
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TABLE 6-1

NON-RADIOLOG[CAL ANALYTES OF pOTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNiT 1 RECORD OF DECISION
LORING AIR FORCE BASE

FrequenCy Minimum MaXimum Mean
Range of of Detected Detected of all Back-

SCfLs Detection Concentration Concentration sarnDk_s* Ground** MCI MEG CPC? Notes

Area G _1993 GmundwRter' (rag/L)

VOLATILE ORGANIC COMPOUNDS

2-Hexer, one I f 0032 0032 0032 NDB - No Toxlc_Vetue _
ChlOroform 0001 - 0001 1 / 0001 0001 0000625 NDB 01 - No Toxic_(SCteenir_ z

Ethy_enzene 0 001 - 0001 2 / 0 0006 0001 00006875 NDB 07 07 No ToxlC_ Screenlng_
TolUene 0001 - 0001 I / 00008 00008 0000575 NDB 1 1 4 No Toxlc_tyScreen=_ _
TotalXy_enes 0001 - 0001 2/ 0002 0003 0001825 NDB 10 06 No ToxlccyScreenlnA Z
TrP.*hloroathane 0001 - 0001 3/ 0001 0006 00025 NDB 0005 0005 yes EXCeedSMCLandMEG _

cls-ll2-Olch_oroethene 0001 - 0001 2/ 0001 0002 0001 NDB 007 007 Yes C_SS'

SE MiVOLADLE ORGANIC COMPOUNDS

2-MethylnaphthaleP.e 001 - 001 2[ 4 0002 0008 0005 NDB - No Toxmrb(Scresning _
Acenaphthene O01 - 001 1 / 4 0005 0006 0005125 NOB - No ToxtcityScreenlnq _
FluOl_ne 001 - 0 01 1 [ 4 0 007 0 007 00055 NDB - NO Toxk:_ Screening z
Naphthalene 001 - 001 1 I 4 0005 0005 0005 NOB - No Toxlcl_'/Screenlng =
Phenenthrene OOI - 001 1 / 4 0012 O013 0006875 NDB - - NO ToxicdySCteening z
bls(2-EthylheX'/I)phthalate 0024 - 0046 1 / 4 015 O15 005 NDB 0006 0025 yea

PESTICIDES/FCBS
Aldnn 000001 - 000001 2( 4 00000019 00000023 0000003_7 NDB - - No Tox=c_lyScreenlng ¢
D_eldrtn 000002- 000002 2/ 4 0000001 00000018 0000006825 NDB - 000002 No Tox=c_lyScreenln<Jz
Endosulfsnll 000002 - 000002 1 / 4 00000013 00000013 0000008912 NDB - No TOXlCttyScreening z
Endnn Aldehyde 000002 - 0 00002 1 / 4 0 0000025 00000025 0000009052 NDB - - NO Tox=cr_yScreening z
Heptachlor 000001 - 000001 I [ 4 00000024 00000024 000000435 NDI_ 00004 000008 NO Toxk'3t_Screenlng _
elphs-BHC 000001 - 000001 1 [ 4 00000015 00000015 0000004125 NOB - - NO Toxk;#yScreenln_ =
s_ohs-Chlordene 000001 - 000001 1 [ 4 00000025 00000025 0000004687 NDI3 0002 000027 NO ToxicityScreenln_ t
delte-13HC 000001 - 000001 2/ 4 00000021 00000081 0000004662 NDB - - NO Toxcl_'ValUe 6 __
_amma-BHC(Llndane) 000001 - 000001 2/ 4 00000007 00000029 0000003_7 NOB 00002 00002 NO Toxlcr(yScrsenlng _
gam_-Chlordat=e 000001 - 000001 1 I 4 00000081 00000061 0000005137 NDB 0002 000027 No ToxCh'yScreenlng ¢

INORGANIC ANALY'_ S
Aluminum 4/ 115 327 1365125 01450 005# 143 NO TOXmdyValue_
Amenic 00052 - 00052 1 ( 00064 00098 0003975 NDB 005 - Yes
Barium 0145 - O 145 3 / 0 0289 016 00778125 0 0639 2 1 5 Yes
Celt{urn 4/ 365 170 917 1638970 - - No Esser_sl Nutder_
Chromium 4/ 00112 00212 0015125 NDB 01 01 yes
Cobalt 00136 - 00136 1 / 00165 00165 000_7 NDB - No Toxlc4yS_'eenlng z

Copper 00112- 00112 2/ 00129 00173 00094375 NDB 13T - No Toxicity Screenln_ ¢
iron 4/ 0489 183 1052475 03130 03# - Yes
Lead 0002 - 0002 3/ 00025 00202 0008175 NDB 0015T 002 Yes State_
Magnes=um 4 / 1 14 145 9735 229100 - - No Essen_,_l Nutder_
Manganese 4/ 00139 0455 02761 00249 005# 02 ye_
Nickel 00142 - 00142 1 / 00173 00185 00098 NDB 01 015 No Toxlc_'/Screenln_ =
Potmsium 4[ 221 155 572625 03140 - No Essen_al Nutria

nt•

Sodium 4 / 4 85 58 2 2228 152130 - NO Essen_al NU_nent_

MISCELLANEOUS pARAME_RS

LowDe_ect_nL=m_tVmylChlodde 00001 - 00001 1 / 4 00001 00001 000006"25 NOB 0002 000015 Yes ClSss_

Area G 1992 Gfou_dwateP (r_g/L)

VOLATILE ORGANIC COMPOUNDS

ll2-DlCh_oroethene(tot_f) 1 / 1 0005 0005 0005 NDB - Yes
Acetone 1 / 1 0018 0018 0018 NDB - - Yes

Eth_/_oenzene 1 / 1 0001 0001 0001 NDB 07 07 Yes
TotatX_/lenes 1 / 1 0003 0003 0003 NOB 10 06 Yes
Tr_Ch_oroe_hene 1 / 1 0002 0002 0002 NDB 0005 0005 Yes

iNORGANIC ANALYTES

Uranium (total U-234_U-235, U-238) 1 / 1 1 167 1 "=67 1 167 NDB 20 Yes
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 ,ii0 34TABLE6-1
NON -RADIOLOGICAL ANAL/TEE; OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION
LORING AIR FORGE BASE

Frequency Minlre-um.... Maximum Mean
Range of of DeteCted Detected of all Back-

SOts Detection Concentration Concenlt&tlon SamPle8 W GrotJnd*t MCL MEG CPC? Nc_e_

Area A: 8udece Water (mFffL) " _" _ _" _ • •

PESTICIDES/FCE_
HeptachlOr 1 / 1 00000011 00000011 00000011 00003 Yes

INORGANIC ANALYTES

CalCium 1 / 1 526 526 526 67200 -- - NO _c_round'lEssentia_Nutrlent*
Copper I / 1 00123 00123 00123 27 Yes
Iron 1 / 1 0486 0486 0486 961 NO Baek_reund _
Ma2Peslum 1 / 1 285 285 285 82_0 - _ NO Back_rOuPd_tEssentl_Nutrlen1_
Man�snese 1 / 1 00453 00453 00453 626 - NO Background )
Sodium 1 / I 43 43 43 6520 - NO Back_round>lEssentl_NUlrlent*

Area A* 6edlment (mg/kg)

SEMWOLATILE ORGANIC COMPOUNDS

2-Me_hyLphenor 04 - 046 2( 3 0027 013 0147 No Tox=cd_Screenir_ =
Acenaphthene 04 - 051 1 / 3 016 016 0210 - Yes C1_$$I
Anthracene 04 - 051 1 / 3 021 021 0227 - yes C_ss'
Benz=(a)Ant hraCene 04 - 046 2 / 3 0072 047 0 252 Yes
Beezo_a)Pytene 04 - 0 51 1 / 3 036 O36 0 277 Yes
BenZO(brl_Fluoranthene 3 / 3 0047 067 0331 Yes
Benzo(g,h,I)perylene 04 - 051 1 / 3 013 013 0200 Yes C_ass=
CarbaZOle 04 - 051 I / 3 02 02 0223 NO Toxic_screenn_ =
Chrysene 04 - 04 3/ 3 0048 046 0225 Yes ClassL
Dd_enzofuran 04 - 051 1 / 3 0072 0072 0181 No Toxlc_Screenlnq _
Fluoranthene 0 4 - 04 3 / 3 0 091 1 3 0549 Yes Class t
Fluomne 04- 051 1/3 01t 011 0193 - - Yes Class1
IndenO(lr2r3-¢rd)P'/rene 04 - 051 1 / 3 021 021 0:_27 Yes
phenanthrene 04 - 04 3/ 3 0063 094 0401 - Yes ClassL
I_rene 3/ 3 0069 072 0315 Yes ClassL

PESTICIDES/FOBS _
4_4'- DDE 00052 - 00052 2 / 0 0007 0 012 00033 0 077 - - NO TOXL'_y Screenlrlfl _
4_4'- DDT 3 / 00005 00018 0 0013 02 - No ToxP..EyScreenl_l _
Aldnn 0 0021 - 00033 1 / 00051 00051 0002 0 0003 No Toxlci_ Screening =
Aroclor-1254 0045 - 0064 1 / 0'22 022 00598 033 Yes

Aroclof- 1260 0052 - 0052 2/ 014 074 02387 014 - - Yes
D=eldrln 0 0045 - 0 0052 2 / 0 0003 00059 00033 0 0037 - - NO Toxlc_ Screenln_
Endosu_an Su_ate 0004 - 0 004 3 / 0 0016 00046 00033 0 0051 - - No Toxicity ScreenlnR=
Endnn 0004 - 00064 2/ 00004 00025 00019 00008 - - NO Toxic_ScreenlnR _
Endnn Aldehyde 0 0052 - 0 0052 2 / 0 0038 0 014 00065 0 0058 - - No Toxmlty ScreeninRt
HepteChlOr Epoxlde 0 002 - 0 0027 1 / _ 0_C_4 • 00004 00009 0 0006 - - No ToXicity smeenln_ z
Methoxychlor 0 021 - 0 027 1 / 0002 0002 00088 0 0013 - - NO Toxicity SCreening_
alptm-Ch[Ordane 00027 - 00033 1 ] 00016 0015 00038 00006 - - No Toxlci_Scteenln,q z
de_a-B_C 00021 - 00033 1 / 00004 00004 00012 ND_ - No Toxic_tyVslUe _
gamma-Chlordane 00027 - 00033 1 [ 00011 0004 00019 00018 - NO Toxlc_$creenln_ =

INORGANIC ANALY_E$

Aluminum 3 / 3 14700 18800 16950 23000 - No Background _
Arsenic 3/ 3 76 104 91667 167 No _ch_round _
Barium 3/ 3 461 150 962 114 No ToxicltyScreenlr_"
BeWIhum 1 2 - 1 6 1 / 3 046 0 48 0 6233 063 NO I_ck,<lround _
CalCium 3/ 3 1830 7060 46783333 17100 - NO Bscl(flround_lEssent_Nutden_
ChrOmium 3/ 3 306 484 3858.33 502 - No B_ckqreund _
Cobalt 3/3 116 223 162167 278 NO B_ck,qreund _

Copper 3 / 3 432 1200 371 9 438 Yes
Iron 3 / 3 25800 58500 38883 3333 42600 - Yes
LeaCl 3/ 3 : _45 256 844667 24 - - yes State ,_

Magnesium 3 / 3 7280 10000 8580 16800 - - No Back_reund_lEsaentia_ NUtrient*
Mar_anese 3 [ 3 225 0070 2555 2990 - Yes
Mercury 012 - 016 2/ 3 027 067 02353 013 - NO ToxmdyScreenlrvl _
N=ckal 3 / 3 401 636 49 55 16 No Toxic_y screenln_ _

POI_Ss=um 692 - 692 2/ 3 958 1140 8553333 1140 - NO Back_round_EssentlalNutr_ent _
Sodium 3/ 3 867 138 1027333 848 NO Essen_alNutr_ent _

Uranium (to_l U-234_ U-235_ U-2361 1 / 3 00078 0 05 NC NDB - NO ToxcKy Screertlnpz
Vanadium 3 / 3 19 7 54 6 334 394 Yes
Zinc 3 / 3 789 655 286 3167 120 NO Toxicity Sc_eenlt_ z

NO_S

Class _ -A_hOughthetoxlc $creenlr_Jratlowa$1e$$than001,thiso:_mpoundbe_O stoacla$$0f¢o oul_cSswhereatle&stonecompoL_rldwtti_inthisclasShasatlskr_gmatett_n001
Toxtc_,$creenlng'-CheCm_glswithlowrafios(le leSsthan001 ,,enolconslderer_mlc_tsofpo°_Pi_lCOnCem CPC_)
Bsckground_ _ Sampk_ concent ra1_om¢detected are below backgrour_d ¢orcerltr_fio_ _ _
Essenba NUt ent_ - Analyte is an essent _ hu,_an nutrient (me neslum, calcium, potassium, sodium) and I_ not Con3_dere_ a CPC
State TM - The Maine Del0ar*cnent of Environmental Protec_mn (M_DEP, 1990) _ulde nee st_desTear] concenf¢&_lons less then 15/Jg/L ingroundwater and 125 mg/kg m soil are not evalu_t ed ¢{uantit ative_y
Toxici_ Value ° - Compound c_nnot be evaluated qga nt_]vely because toxicity values _re n6t _v_tlab_e
Frequen ' -FrequencyofdetectionBlessthanSpercent ........
Ex_edsC'_CL/MEG • - Maximum concentre_on is greater then MCL and/or MEG __ _ _

T - ACt_On Level
• - If the rP_an exceeds the m_J_lmure concentration, o_h/the maximum ¢oncGnt radon will be USed {n e quantitative evsluat le n
• * - _¢kground for ioestlcldes/PCBs prevK_ed for Information o_i'j Corcentra_ons of pest Iclde_pCBs were r_otscreened against bec_<grou_d Content rabo_
# - Secor_a_J Standard ......
SQL - Sample Quant_tation Llmd
MCL - Me,XlmUm Contamlr_nt Level Drinking Water Regulations and Health Adv}Sodes U $ Environmental Pr0_ectlon Agency Office of Water, May 1995
MEG - MaX=mum Exposure Guldel ne, Ma ne Department o Human Services, 8ep ember 092
mg - mllhgrare
kg - ktlogram
L - liter
_Jg- microgram NA - Back round roundwater cor,_ntratlor_arenot avallableforove_buldenwellS
b s - below ground surface NDB - Ba(cgkgrou_ not deter mired
_;_-- nle_n not c_}culated
- - = NO MCL ot MEG avm_ble
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TABLE 6-2

SUMMARY OF RADIOLOE;ICAL ISOTOPES FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION
LORING AIR FORCE BASE

Minimum Maximum
Frequency Detected Detected

Rndiological Range of of Con©en- Concen- Ba_k-
Annlvte SQLs Detection ttation tration Ground MCL MEE; CPC? 1 Notes

SURFACE SOIL (0-2 feet): AREA A a

GAMMA SPECTROSCOPY -1 -Hour Counts (pCI/Q)
Amedmum-241 0 138 -0 155 1 / 3 0 577 0 577 0 061 Yes
Radtum-226 700 -700 2 / 3 1 44 1 89 6 94 Yes

SURFACE SO L.(O'-2 feet ) ..AREAS B--G _

GAMMA SPECTROSCOPY - 1 -Hour Counts (pC_/g)
Radium-226 07 -1 41 3 / 9 1 86 267 094 Yes

SUBSURFACE SOIL (0-10 feet): AREA A a

GAMMA SPECTROSCOPY - 1-Hour Counts(pC=/9)
Americium -241 o 138 - 0 155 1 / 3 0 577 0 577 0 081 Yes
Radium-226 700 -700 2 / 3 1 44 1 69 0 94 Yes

SUBSURFACE BOIL SAMPLES (0-10 feet): AREAS B--E; c

GAMMA SPECTROSCOPY - 1-Hour Counts (pCI/9)
Radium- 226 0 096 -1 41 49 / 61 0 246 2.67 0 94 - Yes
Radium-226 0172 -0.192 42/ 46 0.666 1 11 095 - Yes

ALPHASPECTROSCOPY (pCi/g)
Plutonium-239/240 0 013 - 0 07 4 / 46 0 02 0 034 0 29 No Background2
Protactinium-234 46 / 46 0.52 0 83 1.3 No Background_
Thorium-227 O015 -0 21 25 / 46 O018 O09 1 6 No Background2
Thorium-228 46 / 46 0 838 I 34 1.2 Yes
Thorium-230 0 676 -0 941 31 / 46 0 61 1 703 1 4 Yes
Thorium-231 0 02 -0 1 30 / 46 0 01 0 06 0 05 Yes
Thonum-232 46 / 46 0 604 1 227 1 1 - Yes
Thorium-234 46 / 46 0 52 0 83 1.3 No Back,]roundz
Uranium-234 46 / 46 0 47 1 36 1 4 No Backgroundz
Uranium-235 0 02 -0.1 30 / 46 0.01 0 06 0 05 Yes
Uranium- 238 46 / 46 0 52 0 83 1.3 No Background_

COMPOSITE SAMPLES (0-14 feet): AREAS B-E; _

GAMMA SPECTROSCOPY -1 -Hour Counts (pC;/_))
Radium-226 0901 -1 08 6 / 14 0938 1 94 094 Yes

GROUNDWATER: AREA A_ 1694 e

GROSS BETA (pCi/L) 1 / 1 18 16 459 50 NA No Below MCL3

TRITIUM (pCI/L) 1 / 1 538 538 NDB 20000 NA Yes Below MC_

GROUNDWATER: AREA A, 1993 o

GROSS ALPHA (pCJ/L) 1 / I 24 24 1655 15 NA Yes Exceeds MCL4 ......
GROSS BETA (pC:/L) 1 / 1 34 34 459 50 NA No Below MCL3

ALPHA SPECTROSCOPY (pCl/L) _ 4_
Thonum-230 1 / 1 21 2 1 0 525 NA NA Yes
Uranium-234 1 / 1 2 2 1 096 NA Yes
Uranium-238 1 / 1 1 66 1 85 0 743 NA Yes

G\LAFE_\OU1_OD\TAB 2 WKI 6- ! 0 11-Aug-9
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TABLE 6-2

SUMMARY OF RADIOLOGICAL-ISOTOPES FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION
LORING AIR FORCE BASE

Minimum Maximum "

Frequency Detected . Detected
Radiolog;cal Ran0e of of " _Co_" _ Concmrt- Back-
Ana]yte SQLs DetecEon tfation tratlon G_ound MCL MEG CPC? _ Notes

GROUNDWATER: AREAS B-G r i994 t

GROSS ALPHA (pCI/I.) 1 - 3 8 7 / 16 1 61 20.91 15 NA Yes Exceeds MCL4
GROSS BETA (pCI/L) 3 - 3 12 / 15 3 7 55 6 50 NA Yes Exceeds MCL4

TRITIUM (pCI/L) 400 - 400 3 / 16 400- 497 NDB 20000 NA Yes Below MCL_

EPAMETHOD 9320 (pCJ/L)
Radium-225 0 5 - 0.5 3 / 4 0_89 1 37 1 767 5 NA No Background2, BelowMCL3

ALPHASPECTROSCOPY (pC_/L)
Protactinium- 234 4 / 4 007 0 33 0 376 NA NA No BackQround2
Thorium-228 0 05 - 0.4 1 / 4 1 25 1 69 0 241 NA NA Yes
Thorium-230 0.14 - 0.14 3 / 4 0.42 1.79 1.159 NA NA Yes
Thorium-232 0 05 - o05 3 / 4 ---:-()-05 1 37 0,05 NA NA Yes
Thorium-234 4 / 4 " ----007 - O83 O376 NA NA No Background2
Uranium-234 4 / 4 0 12 0.6 0,541 NA Yes
Uranium-238 4 / 4 0 07 0 58 0 376 NA Yes

GROUNDWATER: AREAS B-G, 1993 1

GROSS ALPHA (pCt/L) 16 / 16 1 2 50 20,91 15 NA Yes Exceeds MCL4
GROSS BETA(pCJ/L) 3 - 12 9 / 16 " 9"3 52 6 50 NA Yes Exceeds MCL4

EPA METHOD 9320 (pCr/L)
Radium-226 0 4 - 1 1 1 / 7 1.5 1.6 1 767 5 NA No Background_, BelowMCL_

ALPHASPECTROSCOPY (pCi/L)
Thorium-230 7 / 7 - 0.9 6.3 1,159 NA NA Yes
Uramum-234 06 - 06 77 7 - r 07 665 _ 054 NA Yes
Uranium-238 065 - 065 6 / 7 062 673 0376 NA Yes

GROUNDWATER: AREAS B--G, i992 g

GROSS BETA 2 - 2 1 / 5 14 19 14 19 6 50 NA No Below MCL3

ALPHA-SCAN
Radium- 226 0.5 - O5 2 / 5 _- _ _ 2.01 1.767 5 NA Yes
Uranium-234 1 - 1 4/ 5 -3,8 1078 054 NA Yes
Uranium-235 1 - 1 4 / 5 1 15 4,56 0.05 NA Yes
Uranium-238 1 - 1 1 / 5 3.04 3 04 0 376 NA Yes

SURFACE WATER: AREA A and OU 13 r_

GROSS ALPHA(pCJ/L) 1 - 2 6 1 / 5 2.8 2 8 NC 15 NA No Below MCL3
GROSS BETA(pC#L) 3 - 3 3 / 5 6 1 15 5 1 50 NA No Below MCLa

SEDIMENT: AREA A i •

GAMMA SPECTROSCOPY -1 -Hour Counts (pCt/_)
Neptunium-237 0.45 - 0,5 1 / 3 0.509 5 509 NC Yes
Radium-226 07 - 1 28 1 / 3 243 243 3.16 - Yes
Thorium-234 078 - 1.48 1 / 3 209 209 NC - Yes
Uramum-235 O 289 - O316 1 / 3 0.0T68 O11 NC Yes
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TABLE 6-2

SUMMARY OF RADIOLOGICAL ISOTOPES FOR HUMAN HEALTH RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION

LORING AIR FORCE BASE

Minimum Maximum

Frequency Detected Detected

Radiological Range of of Concen- Concen- Bemk--

Analyte SOLs Detection tration tration Ground MCL MEG CPC? I Notes

SEOIMENT: OU 151

GAMMA SPECTROSCOPY -24-Hour Counts (pCt/_l)
Radtum-226 4 / 4 0 972 1 51 1 4 _ Yes

Thorlum-234 0 37 - 0 486 1 / 4 0 92 0 92 NC - Yes
Urantum-235 0 0791 - 0 0966 2 / 4 0 112 0 207 NC - Yes

ALPHA SPECTROSCOPY (pCdg)

Neptumum-237 0.007- 0015 1 / 4 0,072 0072 ND - Yes
Uramum-234 0 304 - 0 531 3 / 4 0 568 0 733 NC Yes

Uranium- 238 0 335 - 0 567 2 / 4 0 704 0 753 NC Yes

SEDIMENT: WASTEWATER TREATMENT PLANT K

ALPHA SPECTROSCOPY (pCt/g)

Neptunium-237 1 / 1 0033 0033 ND Yes

NOTES

1 - Fortad_iog_calsnaly_esselectedasCPCs eaChdetectionabovebaCkgrOundWillbec_usntllative_jevaluated,

0_eexceptionofg_'ossa_l_ae¢ldgrossbetaresultsIngrounc_aterfor whichtox_ityvaluess.'enotavailable
2 _ Detectedc_ncenVstlondoesnotexceedassociatedbockgr¢_Jndconcentration

3 _ ConcenVabenofiso¢opeorgrossrad_tlondoesnotexceedtheassociatedMCL

4 _ ConcenvatmnofISOtO_or_oss radiationexceedsthe associatedMCL

5 - Highest24- hOUrgammaspecttoscoW rasu_forF_dpJm- 2'26mSedlm_t,dat_ In_dequ_t• forast_tlstlcalcatcuL_tlon

SampleLocations
a - 6_sedon dat_fromsampletocatlcc=sJ$S-2081, - 2082,JT8-2060

b - B_sedondatafromsamplelocationsJDT-2480, -248t, JSD-2560, JS$-2680, -2681, -2682, JTB-2260, - 26_0,JTP-2401

c _ B_sedor1datafron_SampleIocatlC_lsJDT-2480 -2481, JSD-2560, JSS-2680, - L_681,-2682, JTB-_60 -2660, JTp-2401,TRC01CthrOughTRC23CTRE01C throughTRE23C

d _ BaSedondatafromsamplelocationsMTB-2180 -2181, -2280, -228t, -228_, -2380, -2381, -2480, -2481, -2482, -2580, -2680, -'2681, -26_z

e _ B_sedond_a fromsamplelocationJMW-2C_O
f - Be_sedondatafromsamplelocationsJMW-2180 -218t, -2280, -2281, -2282, -2360, -2381 -24_0, -2481, -2482 -2580, -2680, -2681, -2682

g - BaSedondatafromsamplelOCations3MW-2180, -2'280, -2380, -2480, -2682

h _ BaSedondatafromsamplelOCationsJSW-0041, -0042 -0043, -0073, -2080

t _ Basedon_ta f_omSampleIo¢_ttonsJDT-2080,2081,JSD-2060
J- BasedondatafromsamplelocationsJSD-0041. -0042, -0043, -0073

k - BaSedondatafromsampleIoC_ttonJSD-00_6

Acronyms

SQL- SampleQuar=tdatlonLlmd
MCL- MaxlmumContam_na,3tLeve_

MEG- MaXimumExposureGuldallne
CPC- ChemlcatofPotentialConcern

mg - mllhgrarn

_g - kilogram
I. - ir_0r

pg -mtcrogram
bgs - belowgroundsurface
k_ - notdetected

NA - noMCL/MEGavailable
- - MCIJMEGnotreleve_tforthismed_Jm

NDB - notde_ectedinbackground

G \LAFB\OUI\RCC)\TAR2 W_I 6- ] 2 11-Au_-_
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SECTION 6

Potential human health risks associated with exposure to the CPCs were estimated
quantitatively or qualitatively through the development of hypothetical exposure
pathways. These pathways were deve_fop_ to reflect the potential for exposure to
hazardous substances based on present and potential future land uses. Current use
exposure scenarios included older child trespasser and groundskeeper. Future use
exposure scenarios included resident, construction worker, older child trespasser,
groundskeeper, commercial/industrial worker, and forestry worker.

For each pathway evaluated, an average and a reasonable maximum exposure (RME)
estimate was generated, corresponding to exposure to the average and the maximum
contaminant concentrations detected in that particular medium.

Excess lifetime cancer risks were determined for each exposure pathway by
multiplying the exposure level with the chemical-specific cancer factor. Cancer
potency factors have been developed by USEPA from epidemiological and animal
studies to reflect a conservative upper bound of the risk posed by potentially
carcinogenic compounds. That is, the t.rue risk is unlikely to be greater than the
estimated risk. The resulting risk estimates are expressed in scientific notation as a
probability (e.g., ixl0 6 or one in a million) and indicate (using this example) that an
average individual is not likely to have greater that a one in a million chance of
developing cancer over a lifetime of site-related exposure to the compound at the
stated concentration. Current USEPA practice considers carcinogenic risks to be
additive when assessing exposure to a mixture of hazardous substances.

The hazard quotient (HQ) was also ca!culated for each pathway as a measure of the
potential for noncarcinogenic health effects. An HQ is calculated by dividing the
exposure level by the reference dose (RfD) or other suitable benchmark for
non-carcinogenic health effects for an individual compound. RFDs have been
developed by USEPA to protect sensitive individuals over the course of a lifetime
and they reflect a daily exposure level that is likely to be without an appreciable risk
of an adverse health effect. RfDs are dei'ived from epidemiological or animal studies
and incorporate uncertainty factors to help ensure that adverse health effects will not
occur. The HQ is often expressed as a single value (e.g., 0.3) indicating the ratio of
the stated exposure to the reference dose value (in this example, the exposure as
characterized is approximately one third of an acceptable exposure level for the given
compound). The HQ is only considered additive for compounds that have the same
or similar toxic effect (e.g., the HQ for a compound known to produce liver damage
should not be added to a second compound whose toxic effect is kidney damage).
The sum is referred to as the hazard index (HI).

W0049530.080 7656-16
6-13
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SECTION 6

The results of the human health risk assessment are summarized in Subsection 6.4.

6.2 ECOLOGICALRISK ASSESSMENT

Following a methodology similar to the human health risk assessment, the ecological
risk assessment evaluates potential ecological effects resulting from plant and wildlife
exposures to contaminants at OU 1. Ecological CPCs were selected for both non-
radiological and radiological analytes detected in surface soil, sediment, and surface
water. The rationale for exclusion of selected compounds are included in Tables 6-3
through 6-7.

Representative ecological receptor species were selected for the habitat associated
with OU 1. For Area A, five representative wildlife species were selected to
quantitatively evaluate the magnitude of potential ecological exposures that may
occur. The receptors include:

• short-tailed shrew (Blarina brevicauda); small mammal, omnivore
• American woodcock (Scolopax minor); small bird, omnivore
• maritime garter snake (Thamnophis sirtalis pallidula); reptile, omnivore
• red fox (Vulpes vulpes); predatory mammal, carnivore
• barred owl (Strix varia); predatory bird, carnivore

In addition, potential impacts to terrestrial plants and earthworms, representative of
potential exposure to other soil invertebrates, were also selected for risk evaluation.

Based on a habitat evaluation for Areas B through G, the following five
representative species were selected for the ecological exposure evaluation:

• meadow vole (Microtus pennsylvanicus); small mammal, herbivore
• American robin (Turdus migratorius); small bird, omnivore
• maritime garter snake; reptile, omnivore
• red fox; predatory mammal, carnivore
• American kestrel (Falco sparverius); predatory bird, carnivore

Five representative species were also selected to evaluate the risks associated with
potential exposure of wildlife to radiologicat contaminants in sediment, including:

W0049530 080 7656-16
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TABLE S-S

CHEMICALS OF POTENTIAL CONCERN FOR THE ARE_ SURFACESOIL [a] ECOLOGICAL RISK ASSESSMENT

OPERABLE UNITt RECORD OF DECISION

LORING AIR FORCE BASE

AVERAGE MAXIMUM • OF " 'BACKGROUND

ANALyTE (tl_g) |hi (mg_g') ..... *_D_r_EC'TI()N _,ONC 'l_mATION'(mg/l(g) Ic! (;PC ? NOTES
SEMIVOLATILES

Acenaphthene 0 150" O.OE6 " "' "fl_ NA Yes

Anthracene 0,1'50 * . 65 _,_ "*'_:'_'_'_ff NA Yes

Benz0(a)Pyrene 0,t61 *; O _ 7 NA Yes

Benzo(b,k)Fluoranthene 0.3"29 *' 0,218 I J _ NA Yes

Carbazole 0,1'47 * 0.056 • ._ ,. I / 3 _NA_ Yes
Chtysene 0,124 diS0 _%" _ _/" 8 NA Yes

Fluora_thene 0,237 0,420 _' 2 '1"3 NA Yes

Ruorene 0,145 * 0,050 ,- _ _ . , , , , ,, ," ,,• ,,
{ndeno(t_2,a-o,d}#y_mne O,l_5 * O.O_,9 _'_ g< "' NA Yes,

Phenanthrene ' " O,21b 0,3_ _ >_;_'_"_2_3_'_ "" ' ; " ' " _' NA' Yes" "•/ " •

Pyrene 0,178 0.280 ..... 2/3 'NA Yes

PESTICIDESIPCSs

gamma- Chlordane "b,OO_O* 0,000 ...... ___ .

4,4_-ODE 0,0009 O 0019 ....... _ "_3_[3 .... NA _d] Yes

......__<2"3 "'NA [d] Yes4,4'-DDT 0,00tg " 0<0035 " _

Dmlddn 0,00_6 * 0,0008 ,'_,,"J Z 8 NA _d] yes

Endosulfan Sulfate 0,0(_25 .00_'l ..... 2 "I_,3 NA _d] Yes

Endnn 0,0013" 0,0002 ....."_/_"_ '_A "{d] Yes

Endnn Atdehyde 0.002_8 0.00;16 .... _'<_*_" < NA Id] Yes

Endrln Ketone 0,OOl 4 * ' O,0C05 • _ _'_'_:_ " "NA [d] Yes

Methoxycblor 0,0045 * O Q_S _. .#2 / _ "_qA Yes

INORGANICS I' "

Aluminum 18,_3 16, t 0O : '-3= / 3 25,400 NO |el

Arsenic 587 6,20 3"I_ 162 No [e]
Banum 30 4 36 6 _ 9= / 3 93 3 No {e]

Beryllium O 40 * O 28 _1-F3 1,8 No [e]

Calcium 2.t 27 2,830 3 / 8 69,700 NO [e,f]

Chromium 27 9 83,1 " - " 3 f3 56 g NO |el

Cobalt 997 11,6 _ _3_/3 18,5 NO |el

Copper 18 3 22 1 3 / 3 65 6 No |el

Iron 26.197 30,200 ........3"}'_ 47,100 No [e,fi

Lead 1.6.2 ........ _._" 22,6 Yes

Magnesium 6,4E0 7,4_0 - _7 9 12,700 No [e,f]

Manganese 430 504 _ =_7 5 1400 No [e]

Ntckel 35 4 44 t " "~'_"-_--3-T 3 73 NO [e]

Potesslum 831 986 ._ • 3 / 3 2,9C_ NO [e,f]

Sod=urn 57 8 85 4 8 ] 3 110 NO [e,f]

Vanadium 16 6 21 O 3 /3 40 NO [e]

z,.o '•090" ............. ,

[a]Based on samples JSS-2081, JSS-2082 and JTB -2060 -. ,_,.._.-_._ .....

[b_Average concentrat=on =sthe ardhmetlc mean of all sample results w_th t ]2"_h'_ SQ_.-u_dd for non-detects Some averages may exceed max mum
concentrations due to elevated SQLs ----

[c]Base-wide surface soil background concentrations .....

[dJAnaJytehas been detected m background samples, however, these concentra_ons are not being used to screen for CPCs

Consideration of background levels of pesticides w=llbe discussed m th_ h_k-u_L'_rtal5 ty section

|e]Maxlmum concentrabon of analyte _sbelow maximum surface soil background concentrabon

[f]Analyte is an essential nutrient, and _sconsidered to be hazardous via Ing_sti6n in'the terrestrial food web only at very high concentrations

•Average concentrat{on exceeds maximum due to elevated SQLs
NA -- not available

Shaded ana_ytes are CPCs

11 -Aug-95 6-15 G \LAFB\OUI\ROD\TAB 6-8 WKI



CHEMICALS OF POTENTIAL CONCERN FOR THE AREAS B-F SURFACE SOIL [a] ECOLOGICAL RISK ASSESSMENT

OPERABLE uNrr I RECORD OF DECISION

LORING AIR FORCE BASE

CONCENTRATION FREQUENCY MAXIMUM

AVERAGE MAXIMUM OF B&CKP_OUND

ANALYTE (rng_g) [hi (mg/_ DETECTION CONCENTRATION (mgt'kg) [el (:PC ? NOTES
SEMIVOLATILES

Benzo(b,k)Fluoranthene 0,34t * 0,0_ 1 [ 4 NA Yes

bm(2-Ethylhexyl)phthaJata 0,145 * 0,044 2 / 5 NA Yes

Chrysene 0 172 * 0,054 t ] 5 NA Yes

Ftaoranthsne 0,t78 * 0 077 1 / 5 NA Yes

Phenanthtene 0,188 * 0,048 1 1 5 NA Yes

Pyrene 0,174 * 0 057 t / 5 NA Yes

PESTICIDES/PCBs

Atoclor-1260 0,0191 * 0,0090 t / 5 NA [d] Yes

delta-BHC 0,00Og * 00002 t / 5 NA [d] Yes

4,4'-DDD 0,001_2 *_ o,0p_0 8 ] 5 NA ][d] Yes
4,4'-DDE Q,0_4 0,00_5 5 / 5 N_A'[d} Yes

4,4'-DDT 0,0044 0,0C_5 4 / 5 NA [d] Yes

Oieldnn 0,0016' 00006 2 / 5 NA [d] Yes

Endosulfan Suffale 0,0019 * 0 0005 1 / 5 NA [d] Yes

Endnn 0,001@* 00(]07 I t 5 NA [d) Yes

EndnnAIdehyde O,0017 * 0,0_05 1 / 5 NA [d} Yes

Heptachlor Epox}de 0,0COg * 0 0002 1 / 5 NA [d] Yes

INORC-_NICS

Aluminum 16,02d 17,,_Q0 5 / 5 25,400 NO [e1

Arsenic 7 21 10 t 5 / 5 162 No [eJ

Barium 444 89g 5 / 5 933 No [e]

Beryllium 0 52 O54 3 / 5 1 80 No [e]

Calctum 4,394 17,800 5 / 5 69,700 No [e,fJ

Chromium 31 4 33 g 5 8 56 9 No [el

Cobalt 126 161 5 8 185 No [e]

Copper 20 3 27 2 5 5 65 6 No [e]

Iron 29,430 32,300 5 5 47,100 NO [e,f]

Lead 21,7 32,1 5 5 22,6 Yes

Magnesium 7,680 8,950 5 8 12,700 No [e,f]

Manganese 735 g98 5 5 1,4(0 No [e]

Mercury 0,57 2,60 1 [ 5 0,17 Yes

Nickel 40 7 46 5 5 / 5 73 0 NO [e]

Potassium 823 1,110 5 / 5 8,900 NO [e,f]

Silver 0,767 1,20 t / 5 0,090 Yes

Sodium 100 124 5 / 5 110 NO If]

Vanadium 22 O 24 8 5 / 5 40 0 NO [e]
Zinc 85 5 14t 5 / 5 63,9 Yes

[alBased on samples JDT-2480, JDT-2481, JSD-8560, JTB-2260, JTP-2041

[b]Average COncentration IS the arithmette mean of a_lsample results with 1/2 the SOL use d for non- detects Some averages may exceed maximum
concentrations due to elevated SQLs

[c]Base-wide surface soil background concentrations

[d]Analyte has been detected in background samples, however, these concentrations are not being used to screen for CPCS

Conmderat_on of background levels of pesticides wdl be discussed in the nsk uncertainty section

[e]Maxlmum concentrabon of analyte is below maximum surface soLtbackground concentration

[f]Analyte _san essential nutnent, and is considered to be hazardous via ingestion in the terrestnal food web only at very high concentrations

*Average concentration exceeds m&xlmum due to elevated SQLS

NA = not avadable

Shaded analytes are CPCs
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CHEMICALS OF POTENTIAL CONCERN FOR 1RE AREA G SURFACE SOIL [a] ECOLOGICAL RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION
LORINGAIR FORCE BASE

_CONCENTRATfON " _Z_"_ _._'_C(_:glC'Y

/k_RA_'GE MAXIMUM ..... ,_,_._QF .... BACKGROUND
ANALYTE (mg!kg) [b] [r_g_) _'_:_'1_" " COI_CENTP_TION (mg/kg) [c] CPC ? NOTES

SEMWOLATILES

2-MethyInaphthaiene ' 0.16 "*._ 36.8 -_._.y._.t_=_tj6........ " ':_""> . . • NA Yes

Benzo(a)Anth_-acene 0.935 * 0.110 "" _._.'_._o'._.i ...... NA Yes
Benzo(a)Pyrene 0.923 * 0,03_ . ] [ 6 NA Yes
Benzo(b,k)Ruofanthene 1,86' 0.t45 " " } /6 "NA Yes
his{2- ChlorolSopfopyl)ethe_. 0,924 * 0 076. "_._'__"_........ .._6 NA Yes

ButylbenzYlphthal,ts 0.912 * 0.140 _.___6 ..... " ' • NA YeS
Ch_ysene 0,837_ 0.1_ .._"_.._._i[.6 ..... NA Yes
D=-n-buty[phthalate d,923 * " "0 0_3 .......... _" _F6 ' NA Yes
Ruoranthene 0._1 BAD _, _ _ 6 NA Yes

Naphthalene i,Bg t0,0 .... I./ 6 NA Yes
1 6

Pyrene 1,49 B,200 . _ ', g [ 6 NA Yes

PESTICIDES/PCBs '

Aroolor-1260 0 0480 0 t(X)0 " "_"3 } _ NA [d] Yes
beta-BHC 0.0048 0,0240 _ 1' t' 6 NA Yes

0 0110 ...."_' ''dalta-BHC _,0026 , ,. ......<_._._ ......... N,_ [d} "Yes
gamma-BHC (L_ndane} 0.0048 d:02,_g........ _:1"7_" NA Yes
a_pha-Chlordarte 000/32 '0.0t 30 _"" "_g'" _ '

0.0i "" ""<'_*'_6C/0 "." 4/ ..... _TA Yesgamma- ChJdrdar_e o,o_5 NA Yes

4,4'-DDD 0 00_i8 Q,0t_b...........'t'x!'_..f-_"" NA Td] Yes
4,4'-ODE 0,0042 0.014 2 "_5 NA [d] Yes

4,4'-DDT 0.0127 , • _ S i_A [d] Yes
D_elddn 0.0Olg * 0.0004 . .. 3 /"5 NA [d] Yes

Endosulfan Suffate 0.0055 0.0240 _ g f6 NA [d] Yes
Endnn 0,0018 0,0_27' "" _ _'_/B NA [d] Yes
EndnnAldehyde 0 00"18* O,O01g NA _d] Yea
EndnnKetone 0 0_5 0.0052 ..... "_'_'_""| "/' _ " " NA [d] Yes
Heptachlor 0.0_08 _ 0.1_001 ......."t_ 5 NA [d] Yes
HeptachlorEpoxlde 0.0026 00,tt0 ..'_x_316.... NA [d} Yes"
Methoxychlor 0,0962 * 0 0005 ..... 2"/_5 NA Yes

INORGANICS

Aluminum 18,075 22,C00 6 / 6 25,400 No [e]
Arsenic 8 87 8 60 6 / 6 16,2 NO let
Barium 6t,8 157 0 / S 93,3 Yes

Berylhum 0 54 * 0 80 1 / 6 t 80 No [el

Cadm,um 2,46 t_,8 " , ._6 ; .... 0_I Yes .
Calcium 6 775 . 23_500 .... _6 _6 69 700 NO [e,f]

Cobalt ll,g t9.3 . " _6 "16 15.5 Yes

Copper 149 " 790 _ _.,_'_.._'_1_6. 66.6 Yes
Iron 28,633 34,400 6 / 6 47,100 No [e,f]
Lead 97.7 493 " " "_"<"_'"_"_'>S 22 60 Yes
Magnesium 7,953 13,500 _ , 6 / 6 12,700 No [f]
Manganese 597 999 6 / 6 1,400 No [e|
Mercury 042 2,20 ...... 2"16 0.17 Yes

Nickel 40 I 695 6 / 6 73 0 No [e|
Potassium 1,053 2,170 .. 6 / 6 2,900 NO [e,f]
Sodium 740 139 ,_ 4/6 110 NO [f]
Vanadium 31,6 .... 68 8/ _'_._L="_6_'_'_ _" " 40.0 Yes
Zinc 271 1,240 / 83,9 Yes

[aIBasedon samplesJSS-2680, JSS-268t, JSS-2682, JTB-2660, JTB- 26_),%JTB=-2681,andJTB-2683

[b]Averageconcentrat=on_sthe anthmet_cmean ofall sampleresultsw_tht/2 the SQLu_ed for non- detectsSomeaveragesmay exceedmaximum
concenlratlonsdue to elevatedSOLe

[c]Sase-w=desurface soilbackgroundconcentrations
[d]Analytehas been detected m backgroundsamples,however,theseconcentrationsare not beingusedto screenfor CPCs

Cons_derabono1backgroundlevelsof pesbQdeswdlbediscussedInthe rfsk_unci_rfamtysection
[e]Max_mumconcentrationof ana]yte_sbelow maximumsurfaceso¢lbackgroundconcentrahon
[f]Analyte_sanessentmlnutnent,and_sconsideredto be hazardousvia ingestib_i_,"_e frealr_alfood webonlyatveryh_ghconcentrations
•Averageconcentrationexceedsmaximum dueto elevatedSQLs
NA = not avadable

Shadedanalytesare CPCs

11-Aug -g5 6- _7 G \LAFB\OU1\ROD\TAB5 WK1
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TABLE 6-6

CHEMICALS OF CONCERN FOR THE AREA A (DRAINAGE DITCH) SURFACE WATER [a] ECOLOGICAL RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION

LORING AIR FORCE BASE

DETECTED FREQUENCY MAXIMUM SCREENING

CONC_N_r RAT[0N OF BACKGROUND • BENCHMARK

ANAL_*_j*E {ug_ _) DETECTION CONCENTRATION (ug/'l.) [b] (u_/L) CPC ? NOTES

PESTICIDES/PCBs

HeptacMor 00011 1 / 1 NA[d] 00038 No [d]

NORGANICS

Calcium 52,600 1 / 1 67,200 NA NO [e,f]

Copper _2,_ 1 / 1 27 0205 Yes

[ton 486 1 / 1 061 16 No [el

Magnesium 2,850 1 / 1 8,280 NA No [e,f]

Manganese 45 _ 1 / 1 62 6 112 No [d,e]
Sodium 4,300 1 / 1 6,520 85,049 No [d,e]

NOTES

[a] Based on samples J3W-2080

[b] 8ase-wfde surfacewater background concentrations

[c} Analyte has been detected inbackground samples, however, these concentrationswere not used to screen for CPCs

Consideration of background levelsof bastlCidesIs discussed in the tlsk uncertaintysection

[d] Maximum concentration of analyte below screenhg benchmark

Ie} Max=mumconcentraSon of analyte below max=mumsurfa_, water background concentration

If] Analyte is an essenhalnutrient and is not known to adversely impact aqua°Jcorgamsms except at veryhigh concentrations

NA = Not avallabte

Shaded analyles are CPCs

G_.AFB\OUI\ROD\TAB6-6WK1
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TABLE 6-7

CHEMICALS OF CONCERN FOR THE AREA-A" (DRAINAGE DITCH) SEDIMENT [a] ECOLOGICAL RISK ASSESSMENT

OFERN_LF UNff I RECORD OF DECISION

LORING AIR FORCE BASE

• ....CONOENTRATI O'N _.... MUM SCREENING

.........i '_-_;_ CONOENTFIATION {_g) [e]
SEMIVOLATILES

S-Motbylphenot 0,147 * 0,tS0 " _ 7 _8 NA 0,069 Yes

kcenaphthene 0,210 * 0 160 " __'_'_ _ ,
Anthraoene 0_27 "= 0,240 .... _.3 _ NA_ • 00_3 yes
Ben_zo(e,)Anth,ecene 0.2S2 0,4_70 " _×__2"_'_ _" _ NA ..... 0,261 Yes

Benzo(a)Pyrene 0,277 0 360 1/_ 8 NA OA3 No [a_

Benzo(b,k)Fluoranthene 0308 0670 ' _"3_ - NA 48 No [o']

Benzo(g,h))garylene 0 200 * 0 130 ' I / 3 NA 0 70 No [d]

Carbazole 0223" 0,200 • /1 /_3" • _NA NA Yes

C_zysene 0225 0,460 , _ __3 NA 0,384 Yes

Dibenzofuran 0161 * 0072 .... _._ _/.._3..... NA 058 No [d]

., 1_._,._,_-_._,._• ,
lndeno(1,2,S-o,d) Pyrer_ 0,227 * 0 210 =_ NA 0 88 No [d|

Phen_nthrer_ O,40t 0 040 "_ _'],'3 • NA 0,24 Y_s

Pyrene 0,.316 0720 " 3/" 3 NA " Q,665 yes

PESTICIDES_PCBs

AIdrm O0b20 00051 • _'_ " NA Ya¢

Aroclor- 1260 0,2387 _7400 .... "_A • _ OX)05 Yes'

delta-BHC 0.0012 * 00004 "- 1_7-3 NA 0008 No [d]

alpha-Chlordane 00038 00_o • _ <_ _3 _:...... _ "_f} 0,007 Yes

gamma-Chlordane 00019 00040 1_/3 NA [f] 0007 No {o_

"4A'-DDE O,0033 0,0120 .... __2_':;_&^P/" NA {_] 0005 Yes

4,4'-DDT 0,0013 00016 3 / 3 NA [f] 0007 No [d]

Ometdrln 0 00:_3 00050 _'_'_ NA [_]' 0,002 yes"EndosulfanSul(ate 00033 00046 _ ',- _ ,_x_'x,_,." , , ,,

Enddn 0 0019 0 0025 2[ 8 NA Eli 0 003 No [d]

EnddnAIdehyde 0.0065 0.0140 " "c"2•/'b'_" _ " NA If] 0,003 Yes

HeptachforEpox_de 00009* 00004 _ _'_" NA [t] 0005 No [dJ

Methoxychlor 00088 * O.0020 1"/ 3 NA [f] 0005 No [d]

INORGANtCS

Aluminum 1S.g60 18.800 - _/_3 23,000 NA No [f]

Arsenic g 17 10 4 _/'3 10 7 6 NO [f]
Sedum 96 2 150 .3/ 3 T14 20 Yes

Berylhum 0 62 * O48 1 / 8 0 63 0 5 No [d,|]

Calcium 4.678 7,060 • 8_/"_3_ ' 17,100 NA No [d,g]

Chromium 38 8 48 4 8 / S 80 2 26 No If|

Cobalt 16 2 22 3 "_:,_ 27 8 50 No [d.t]
Copper _72 t,200 _v. 44 16 Yes

Iron $8,883 56_500 _ • _3 _"_ "• "_ 42.600 20.000 Yes [hi
Lead 84 S 258 • __ .... _4 Ei "31 Yes

Magnesium 8,580 10,000 SJ 3 16,800 NA No [d,g|

Manganese 2_855 5,070 , _]:_ 2,990 460 Yes

Meroury 0 24 067 2 __,_, 0,|3 0 2 yes
Nickel 49,0 036 _ / 3" 100 18 yes

Potassium 85_ 1.140 '_'_'8 _' 1,140 NA NO [d,g]

Sodium 103 138 3 / 0 848 NA NO [g]

Uranium 0,057 _ 0 051 _ 1 "/'_3_ :" _A ., NA Yes

Zlno 288 0_5 _'_,, _ , , 120 120 Yes

Total OrganlcC_rbon 3.400 3,400 : 1_=i_1_'_• NA NA NA
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TABLE 6-7

CHEMICALS OF CONCERN FOR 1HE AREA A (DRAINAGE DITCH) SEDIMENT [a] ECOLOGICAL RISK ASSESSMENT

OPERABLE UNIT 1 RECORD OF DECISION

LORING AIR FORCE BASE

NOTES

{a] Based on samples J DT-2080, JDT-2081 and JSD-2060

{b]Averaga concentsatlon is the arithmetic mean of all ssmple results wlth 1/2 the SQL used for non - detects Some averages may exceed maximum

concentrabons due to elevated SQLs

{c] ELsee -wide sediment background concentrations

Id} M¢ximum concentraUon of analyte below screen_g benchmark

[e] Analyte has been detected in background samples, however, these concerdragons were not used to screen for CPCs

COnsldetagon of background levels Of pesticides Is discussed In the risk uncer t_gtty section

{f] Maximum concentration of arralyte below m_xImum sedtment background concentration

{g] Analyte is an essential nutrient, and is not known to adversely Impact aquatic organisms except at very high concentrations

{h] Analyte is a CPC for _quatic exposures only

*Average concentration exceeds maximum due to elevated SQLs

NA = Not available

Shaded analytes are CPCs
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SECTION 6

• muskrat (Ondatra zibethicus); small mammal, herbivore
• belted kingfisher (Ceryle alcyon); medium-sized bird, piscivore
• maritime garter snake; reptile, omnivore
• great blue heron (Ardea herodias); large bird, omnivore
• mink (Mustela vison); predatory mammal, omnivore

With the CPCs and receptors selected, the evaluation of exposure pathways, toxicity
of CPCs, and resulting risks followed an approach similar to that of the human health
risk assessment.

Results of the ecological risk assessmentare summarized in Subsection 6.4.

6.3 UNCERTAINTY EVALUATION --

Quantitative estimates of risk are based on numerous assumptions, which are
intended to be protective of human health and the environment (i.e., conservative).
The interpretation of risk estimates is subject to a number of uncertainties as a result
of the multiple layers of conservative assumptions inherent in risk assessments. As
such, risk estimates are not truly probabilistic estimates of risk, but are conditional
estimates, given a series of conservative assumptions about exposure and toxicity.
While it is true that there are some _anc_rtainties inherent in the risk assessment

methodology that might lead to an underestimation of true risks, most assumptions
bias the evaluation in the direction of overestimation of risk. This results in more
conservative clean-up criteria, more protective of human health and the environment.

The possibility of underestimation of true risks may be caused by the exclusion of
exposure pathways from quantitative evaluation (i.e., ingestion of homegrown
produce from backyard garden plots) or through the exclusion of compounds from
the risk assessment through the CPC selection procedure. However, the CPC
selection procedure evaluated compounds that constituted more than 99 percent of
the risk; therefore it is unlikely that the risks will be underestimated by a substantial
amount.

Other sources of uncertainty that could cause overestimation of risks include the use
of purposive sampling (biased targeting of_'hot spots" or visible contamination); the
estimation of exposure concentrations by the use of maximum detections (while
assuming no degradation or dilution); the use of the 95 percent (or upper-bound 90
percent) exposure parameter values such as contact rate and exposure fi'equency and

W0049530.080 7656-16
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SECTION 6

duration; the use of conservatively derived toxicity values such as RfDs (incorporating
multiple safety factors); and cancer slope factors, which are based on experimental
animal data used in a multi-stage model.

6.4 RISK ASSESSMENTCONCLUSIONS

Summaries of both human health and ecological risk assessments are presented in
the following paragraphs. The discussion begins with the radiological USTs and
waste disposal trenches and ends with conclusions for Area A and Areas B through
G.

Radiological USTs. Based on the UST data, analysis of confirmatory soil samples,
and downgradient groundwater quality, the USTs were not sources of radiological or
non-radiological contamination.

Waste Disposal Trenches. No human health radiological risks above regulatory
target risk levels were associated with the Trench C and E confirmatory soil samples
following the removal action.

Arsenic was detected above background concentrations in only one out of 18
confirmatory soil samples at Trench E. Based on this result, subsurface soil non-
radiological human health carcinogenic and non-carcinogenic risks were
predominantly attributable to arsenic in combined Areas B through G. However,
arsenic is not a documented contaminant associated with OU 1 strategic weapons
maintenance, nor was there widespread detection of this analyte. The single
detection of arsenic may be the result of rodenticide application at the former
Trench E location.

Area A Soils, Surface Water, and Sediments. No human health non-radiological risks
have been identified at Area A in soils, surface water, or sediments above the

regulatory target risk levels. No ecological radiological risks have been identified in
Area A soils and sediments.

Total maximum cancer risks associated with exposure to radionuclides detected in
soil above established background concentrations range from 5x104 to 9x10-6.
Maximum radiological risks identified for sediment (lx10 -5) are less than the
established background risks for that medium (2x104). These risks represent a
minimal incremental cancer risk above the LAFB background risks of 2x10 z to 8x10 _

W0049530.080 7656-16
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and are less than published total natural radiological background risks for the United
States of lx10 a to 3x10 3 (Shleien, 1992).

A portion of the radiological human health risks is attributable to Am-241 associated
with a single surface soil sample adjacent to the former Area A radiological UST.
As discussed in Section 5.0, this data is _suspect due to analytical uncertainties in
identifying and quantifying these radiofii.i_lides. To be conservative, this radionuclide
was included in the risk assessments. It constitutes only a minimal risk as compared
to total natural background levels for the United States (lxl0 a to 3x10-3).

Elevated human health risks from Ra-226 (maximum cancer risk of 2x104) were also
associated with surface soils and one ditch sediment. Ra-226 is above established

1994 background levels at these locations. Ra-226 is ubiquitous at OU 1 and is
considered to be part of natural backgrdtind_ At LAFB background levels, naturally
occurring Ra-226 alone contributes a maximum cancer risk of 2X10 4. Significant
reduction of risk attributable to radioactive isotopes is not possible due to the high
levels of naturally occurring radioactive _s6topes.

Analytical data for the surface water collected from the Area A drainage ditch were
evaluated, and only copper was detected at concentrations in excess of the aquatic
benchmarks. A review of the toxicoldgidN data for copper Suggests that organisms
that would likely use this ephemeral habitat (such as amphibians) would not be
impacted at the concentration reported_The data and rationale for this conclusion
are presented in the OU 1 RI Report (ABB-ES, 1995a). No impacts to plants
growing in Area A surface soil or to other terrestrial receptors were identified in the
ecological risk assessment.

Area A Groundwater. No human health radiological risks above regulatory target
risk levels have been identified associaied with potential residential groundwater
exposures at Area A.

Background concentrations of inorganics in overburden and bedrock groundwater are
currently being revised as part of the OU 12 basewide groundwater RI.
Concentrations of inorganics in groundwater detected at OU 1 will be compared to
the OU 12 background concentrations upon approval and acceptance of those levels.
Groundwater inorganic data for OU 1 will be addressed in the OU 12 ROD.

Areas B through G Soils. Total maximum cancer risks associated with exposure to
detected radionuclides in soil at levelgabove established background concentrations

WOIM9530 080 7656-16
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range from 5xlff 4 to 2x104. These risks represent a minimal incremental cancer risk
above the LAFB soil background risks of 2x10 4 to 6x10-6, and are well below
published total natural radiological background risks of lxl0 a to 3x10"3 (Shleien,
1992).

The maximum radiological human health risk of 5x104 is based on Ra-226 detected
in surface, subsurface, and composite soil samples. As discussed in Subsection 5.1,
Ra-226 is naturally occurring at OU 1. At LAFB off-site background levels, a cancer
risk of 2x10 4 is associated with naturally occurring Ra-226. The radiological human
health risks at Areas B through G are considered acceptable because they are a
result of naturally occurring Ra-226.

No non-radiological human health carcinogenic or non-carcinogenic risks above
regulatory target risk levels were identified in surface soils at Areas B through G,
except for a single surface soil sample at Area G (JSS-2680). The surface soil sample
analysis indicated a non-carcinogenic risk due to inhalation of barium for both the
forestry worker and construction worker scenarios. JSS-2680 was the only surface soil
sample location out of 17 collected at OU 1 in which barium was detected above
background levels.

No ecological radiological risks were indicated at Areas B through G. Ecological
non-radiological risks at Areas B through F were indicated due to an elevated
mercury result in one Area C surface soil sample. The mercury concentration
suggested risk to the red fox, and exceeded the screening benchmark for terrestrial
plants. Mercury was detected only once out of six surface soil samples at Areas B
through F. Zinc exceeded screening benchmarks to terrestrial invertebrates and to
plants due to one surface soil result at Area G.

Ecological non-radiological risk at Area G was calculated for zinc and mercury in
surface soil for lethal effects to the robin and red fox, respectively. Concentrations

of 2-methylnaphthalene, chromium, copper, and zinc also exceeded the screening
toxicological benchmarks for terrestrial invertebrates. Concentrations of cadmium,
chromium, copper, lead, mercury, vanadium, and zinc exceeded the screening
benchmarks for terrestrial plants. Maximum concentrations of all risk-contributing
ecological CPCs were detected at sample location JSS-2680, which is located at the
head of the drainage ditch at Area G. Potential ecological impacts are likely to be
spatially limited, and it is unlikely that mobile wildlife would be impacted.

W0049530 080 7656-16
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Area B through G Groundwater. A total maximum radiological risk of lxl0 -5 was
identified for potential residential exposure to overburden groundwater. The risk
does not exceed USEPA's target risk range or MEDEP's cancer risk guidance value.
The site-specific risk level represents a minimal incremental cancer risk above the
LAFB groundwater background risk level of 9x107 and is below published total
natural radiological background risks of lxl0 2 to 3x103 (Shleien, 1992).

Total maximum radiological risks of 4x105 to 4x10 6 were identified for potential
residential exposure to bedrock groundwater. Groundwater samples from one well
out of the four at Area G indicated radiological risk due to Ra-226. The site-specific
Ra-226 concentration is only slightly abb_tl_ LAFB background concentration and
represents a minimal incremental cancer risk as compared to published total natural
backgrounds risks.

Non-radiological Area G bedrock grotind_vater data were separated from Areas B
through F during risk assessment because fuel oil USTs at Area G have influenced
groundwater quality. Area G non-carcinogenic risks range from His of 0.06 to 7.
Those above the target HI of 1 were attributable to arsenic, iron, and manganese.
Bis(2-ethylhexyl)phthalate (BEHP) and arsenic were identified as the carcinogenic
risk drivers from Area G groundwater with a maximum risk of 3x10 4 and 2x10 4.
BEHP is a common laboratory contaminant, and not likely to be site-related.

Evaluation of Radionuclides and Inorganics Detected at OU 1. Two summary tables
have been developed to present conclusions with respect to radionuclides and
inorganics, Tables 6-8 and 6-9, respectively. These tables summarize the
radionuclides and inorganics detected above background, the site areas where they
were detected, and present discussion and conclusions. The purpose of these tables
is to put into perspective the detections above background within OU 1.

W0049530 080 7656-16
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SECTION 7

7.0 DESCRIPTION OF THE NO ACTION ALTERNATIVE

Sampling conducted after the removal actions were completed at the LLRWDS
confirmed that no significant radiological or non-radiological contamination above
background concentrations remained at the former UST or disposal trench locations.
Analysis of groundwater sampled from monitoring wells installed downgradient of the
USTs and disposal trenches did not cdnsistently detect contamination above MCLs
or MEGs, other than that attributabl6 to background variation or sample turbidity.

In accordance with USEPA guidance, additional monitoring and five-year reviews are
not necessary for sites where no hazardous substances, pollutants, or contaminants
remain at levels that would necessitate restricted use or access (USEPA, 1991).
Because the USTs and waste disposal trenches were removed during the removal
action and results of the RI indicate no _ubstantial contamination remains on-site,
additional monitoring and five-year reviews will not be conducted.

Based on these results, and the baseline risk assessment, no further remedial action
under CERCLA is considered necessary for OU 1 at LAFB. Areas A through F of
OU 1 will be removed from the IRP. -Area G will also be removed from the IRP

and be redesignated as a non-CERCLA site that will be managed in accordance with
the Maine UST regulations.

Remediation of the contaminated soil and groundwater associated with the former
fuel oil UST and abandoned pipeline is best addressed as a non-CERCLA action
conducted under Maine UST regulations. The authority of CERCLA is limited to
the hazardous substances defined in Section 101(14) of the law. Under both Sections
101 and 104 of CERCLA, petroleum products are excluded from regulation under
CERCLA. Remediation of the contaminated soil and groundwater associated with
the former fuel oil UST and abandoned pipeline will be addressed as a non-
CERCLA action conducted under the Maine UST regulations.

Section 12 of the Maine UST regulations (06-096 CMR 691) outlines requirements
for leak investigation, response, and corrective action. Many of the requirements for
response and investigation have been met during the course of replacing the Building
216 USTs and conducting the RI. Further response at Area G, in accordance with
Section 12 requirements, potentially includes soil remediation, groundwater
treatment, and monitoring.

W0049530.080 7656-I6
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If during the course of the UST remedial response, CERCLA-regulated wastes are
identified at concentrations that pose risk to human health or the environment,
Area G of OU 1 will be managed under the IRP and CERCLA.

W0049530.080 7656-16
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SECTION 8

8.0 DOCUMENTATION OF NO SIGNIFICANT CHANGES

The USAF prepared a Proposed Plan for OU 1 (ABB-ES, 1995b). The Proposed
Plan describes the USAF's recommendation to pursue no further action under
CERCLA at OU 1. There have been no significant changes made to the No Action
under CERCLA decision stated in the Proposed Plan.

W0049530 080 7656-16
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SECTION 9

9.0 STATE ROLE

MEDEP, on behalf of the State of Maine, reviewed the RI Report and Proposed
Plan and indicated its support for the selected remedy. MEDEP concurs with the
selected remedy for OU 1. A copy of the declaration of concurrence is included in
Appendix C.

W0049530 080 7656-16
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

ABB-ES ABB Environmental Services, Inc.
Am Americium : :

BEHP bis(2-ethylhexyl)phthalat_e

CERCLA Comprehensive Environmental Restoration, Compensation, and
Liability Act

CPC contaminants of potential concern
CRP Community Relations Plah

DOD Department of Defense

FFA Federal Facilities Agreement

HI hazard index

HQ hazardquotient ......

IRP Installation Restoration PI:0g/'am

LAFB Loring Air Force Base

LLRWDS Low Level Radioactive Waste Disposal Sites

MCL Maximum Contaminant Levels
MEDEP Maine Department of Efivii'iJnmental Protection
MEG Maximum Exposure Guidelines

NCP National Contingency Plkn-
Np Neptunium
NPL National Priorities List

OU operable unit
Ogden Ogden Environmental and Energy Services, Inc.

Pa Protactinium

PA Preliminary Assessment
PAH polyaromatic hydrocarbons
PCB polychlorinated biphenyls

Ra Radium
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

RAB Restoration Advisory Board
RfD reference dose

RI Remedial Investigation
RME reasonable maximum exposure
ROD Record of Decision

SI Site Inspection
SVOC semivolatile organic compounds

Th Thorium
TCE trichloroethene

U Uranium
USAF U.S. Air Force
USEPA U.S. Environmental Protection Agency
UST underground storage tank

VOC volatile organic compounds

WSA weapons storage area
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I 3
LORING AIR FORCE BASEr OPERABLE UNIT # 1

2

3. August 2, 1995

4

5 PETER FORBES: Good

6 evening. Welcome to,he public hearing to receive comments

7 on the proposed plan for Operable Unit 1 at Loring Air Forc_

8 Base, the Low Level Radioactive Waste Disposal Sites.

9 Today's date is August 2nd, 1995. My name is Peter

10 Forbes, the Remedial Project Manager for the Installation

11 Restoration Program at Loring. And seated with me are

12 Michael Nalipinski of the U.S. Environmental Protection

13 Agency and Naji Akladiss of the Maine Department of

14 Environmental Protection. They will assist me in receiving

15 your comments tonight_

16 This hearing is being held in accordance with the

17 provisions of the Comprehensive Environmental Response,

18 Compensation, and Liability Act (CERCLA), as amended in 198_

19 also known as Superfund. The act requires federal faciliti_

20 on the National Priorities List to present clean up proposal

21 to the local community for comment and consideration before

22 the final clean up decisions are made. The purpose of thiE

23 hearing is to receive comments on the Proposed Plan for

24 Operable Unite i.

25 Mr. Phil Bennett from Aroostook Legal Reporters will
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LORING AIR FORCE BASE r OPERABLE UNIT # 1

2

3 serve as the court reporter tonight, preparing a verbatim

4 record of the proceedings. The verbatim record will become

5 part of the final clean up plan. The court reporter will b_

6 able to make a complete record only if he is able to hear ar

7 understand what you say. With that in mind, please follow _

8 few ground rules. Speak only after I recognize you and

9 please address your remarks to me. State your name and the

10 organization you represent and present your statement.

1_ Please do not state your address or any other personal

12 information which you do not want to become a matter of the

13 public record. Do not begin speaking until you have reache¢

14 the podium. Speak slowly and clearly into the microphone.

15 If you have prepared a statement beforehand, you may read it

16 aloud or you may describe it and place it on this table.

17 Now are there any individuals who would like to make a

18 comment or question or statement at this £ime?

19 Okay. Well, ladies and gentlemen, it's 8:05 p.m.,

20 August 2nd, 1995. I declare the public hearing to receive

21 Comments on the Proposed Plan for Operable Unit 1 at Loring

22 Air Force Base closed. Thank you for coming.

23

24 -ENDOF HEARING

25



2410 G5

I 5

2 CERTIFICATION

3

4

I HEREBY CERTIFY THAT the foregoing is a true

5
and correct transcript of the record of proceedings held

6

on the aforementioned date.

7

8

10
Ul_hili_ R. _nnett_.,

11 CouroWReporter

12

13

14

15

16

17

18

19

20

21

22

23
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PREFACE

The U.S. Air Force (USAF) held a 30-day comment period from July 17 to
August 16, 1995, to provide an opportunity for the public to comment on the
Proposed Plan and other documents developed for Operable Unit No. 1 (OU 1) at
Loring Air Force Base, Maine. The Proposed Plan is the document that identifies
remedial action objectives, evaluates remedial alternatives, and recommends the
alternative that best meets the evaluation criteria for OU 1. The USAF made

preliminary recommendations of its preferred alternative for remedial action at OU 1
in Section 6.0 of the Proposed Plan, which was issued on July 17, 1995. All
documents on which the preferred alternative was based were placed in the
administrative record for review. The administrative record is a collection of the

documents considered by the USAF while choosing the remedial action for OU 1.
It is available to the public at the following location:

Air Force Base Conversion Agency
5100 Texas Road

Limestone, ME 04751
(207) 328-7109

The purpose of this Responsiveness Summary is to document USAF responses to the
questions and comments raised during the public comment period regarding the
proposed OU 1 preferred alternative. The USAF considered all comments in this
document before finalizing the preferred remedy for OU 1.

This Responsiveness Summary is organized into the following sections:

1.0 Overview of the Preferred Alternative. This section briefly outlines the

preferred alternative presented in the Proposed Plan for OU 1.

2.0 Background on Community Involvement and Concerns. This section provides
a brief history of community interest in OU 1 and concerns regarding these
areas.

3.0 Summary of Comments Received During the Public Comment Period and
USAF Responses. This section summarizes and provides the USAF's
responses to all written and oral comments received from the public during
the public conlment period.

W0049530APP,B 7656-16
P-I
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SECTION 1

1.0 OVERVIEW OF THE PREFERRED ALTERNATIVE

The following paragraphs outline the preferred alternative presented in the Proposed
Plan OU 1.

Based on the results of the RI, no further remedial action under CERCLA is
considered necessary for OU 1 at LAFB.

Areas A through F: In 1994, removal actions were conducted for the five
radiological USTs and the contents of the former waste disposal trenches.
Completion of these removal actions has eliminated the need for any further
remedial action at Areas A through F.

Area G: The contamination detected at Area G is primarily attributed to a former
leaking UST and possibly the fuel oil pipeline. The tanks were replaced and the pipe
was abandoned. Because the release involved only petroleum product, the USAF
will address the petroleum contamination as a non-CERCLA action under the Maine
UST regulations.

Section 12 of the Maine UST regulations (06-096 CMR 691) outlines requirements
for leak investigation, response, and corrective action. Many of the requirements for
response and investigation have been met during the course of replacing the Building
216 USTs and conducting the RI. Further response at Area G, in accordance with
Section 12 requirements, potentially includes soil remediation, groundwater
treatment, and monitoring.

If during the course of the UST remedial response, CERCLA-regulated wastes are
identified at concentrations that pose risk to human health or the environment,
Area G of OU 1 will be managed Under the IRP and CERCLA.

W0049530APP B 7656-16
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SECTION 2

2.0 BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

Throughout LAFB's history, the community has been involved in base activities. The
USAF, USEPA, and MEDEP have kept the community and other interested parties
apprised of LAFB IRP activities through informational meetings, fact sheets, press
releases, public meetings, site tours, and open houses.

In addition to these activities, during the course of IRP activities at LAFB, there
have been regular meetings of the Restoration Advisory Board (RAB) (formerly the
Technical Review Committee). The RAB, chaired by the USAF and a representative
of the community, is composed of representatives of the USEPA, MEDEP, the
community, and local officials. The purpose of the RAB meetings has been to
ensure clear communication with the public, timely transfer of information, and
opportunity for public comment.

A Federal Facilities Agreement (FFA) between USEPA Region I, MEDEP, and
USAF, signed January 30, 1991, gove/'r_ environmental activities being conducted at
LAFB. The FFA provides the framework for addressing environmental effects
associated with past and present activities so that appropriate investigations and
remedial actions are implemented to protect human health, welfare, and the
environment. Since the signing of this agreement, LAFB was placed on Congress'
Base Closure List and closed in September 1994. The FFA was amended in
December 1993 to address base closure-related issues such as transfer of real

property. The FFA was further modified in January 1995 to allow Remedial Project
Managers to make minor modifications to the FFA, such as schedule adjustments or
removal of petroleum-contaminated sites from the agreement.

The framework for the USAF's approach to community involvement is the LAFB
Community Relations Plan (CRP), which was released in August 1991 and
subsequently revised in May 1995. The CRP outlines the USAF's program for
addressing community concerns and keeping citizen informed and involved during
remedial activities. To ensure the public was informed about the IRP program, the
USAF held three public information meetings in the towns of Limestone, Caribou,
and Fort Fairfield in February and Mar qh, 1993. The purpose of the meetings was
to introduce the IRP program and respond to any questions from the public.

Documentation of the reports, memo/'_/nda, and correspondence that are the basis
for IRP remedial response decisions are kept in an Administrative Record. The

W0049530APP.B 7656-16
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SECTION 2

Administrative Record is open and available for public review at the Air Force Base
Conversion Agency Office, 5100 Texas Road, Limestone, Maine.

The following is a summary of the activities the USAF has undertaken to keep the
public informed and involved regarding the remedial response at OU 1.

• On June 2, 1994, a RAB meeting was held to discuss the results of the OU
1 investigations and the approach for conducting the UST and radioactive
waste disposal trench removal action.

• An IRP Fact Sheet, explaining activities planned for OU 1, was issued in July
1994.

• The USAF published a notice and brief discussion of the proposed removal
action in the Aroostook Republican on July 6, 1994 and the Bangor Daily
News on July 7, 1994.

• From July 11 through August 10, 1994, the USAF held a 30-day public
comment period to accept public input on the Action Memorandum outlining
the proposed removal action, and on any other OU 1 documents in the
Administrative Record. On July 28, 1994, USAF personnel and regulatory
representatives held a public meeting to discuss the Action Memorandum and
to accept oral comments.

• During the removal action, the USAF invited the local press to cover the
trench removal activities. Information regarding both the trench and UST
tank removals was made available to representatives of local media.

• The USAF published a notice and brief analysis of the Proposed Plan in the
Bangor Daily News, Aroostook Republican, Fort Fairfield Review, and
Presque Isle Maine Star-Herald on July 12, 1995, recommending No Action
under CERCLA as the preferred alternative for OU 1.

• On July 17, 1995, the Proposed Plan for OU 1 was made available for public
review at the Air Force Base Conversion Agency Office, 5100 Texas Road,
Limestone, Maine.

• From July 17 through August 16, 1995, the USAF held a 30-day public
comment period to accept public input on the recommendations in the

W0049530APP.B 7656-16
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SECTION 2

RI/Baseline Risk Assessment and the No Action preferred alternative
presented in the Proposed Plan, and on any other documents included in the
Administrative Record. On August 2, 1995, USAF personnel and regulatory
representatives held a public meeting and hearing to discuss the OU 1 RI and
Proposed Plan. During the public meeting, the USAF answered questions
informally from the public. Immediately following the public meeting, a
public hearing was held to accept oral comments. Based on the public
comments, the public is in agreement regarding the preferred alternative for
OU 1 as presented in the Proposed Plan.

W0049530APP.B 7656-16
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SECTION 3

3.0 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC
COMMENT PERIOD AND USAF RESPONSES

This Responsiveness Summary addresses comments received by the USAF and
USEPA during the public comment period from July 17 to August 16, 1995 relative
to the Proposed Plan for OU 1. The only comments received were those received
in writing from a RAB member. The co.mments and corresponding responses are
included herein.

1. Comment: The commenter askedwhat was the purpose of the five (5)
radiologieal USTs attached to weapon maintenance facilities.

Response: The purpose of the five radiological USTs was to receive and
contain potentially radioactive liquids in the event of a release in one of the
buildings. Further information can be obtained from the OU 1 Remedial
Investigation Report which is part of the Administrative Record.

2. Comment: The commenter asked what radioactive isotopes were to be
transported to these radiological USTs.

Response: The radiological USTs at Areas A and F supported Buildings 365
and 232, respectively. Strategic weapons components were reportedly
installed and inspected within these buildings, with the UST backups in the
event of a release of radioactive materials. A radioactive release from these

buildings could have potentially been composed of enriched uranium,
plutonium, americium, or tritium_ There were no documented releases to
these tanks, which is supported by the analysis of the tank liquids, sediments,
and scrape samples. Further information can be obtained from the OU 1
Remedial Investigation Report which is part of the Administrative Record.

The remaining three radiological USTs at Areas B, C, and D supported the
"short igloos" where the tritium containers were stored. The "short igloos"
contained floor drains which were connected to the USTs to receive

washdown liquids in the event of a tritium release. There were no
documented releases to these radiological USTs, which is supported by the
analysis of the tank liquids.

W0049530APP B 7656-16
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SECTION 3

3. Comment: The commenter asked if there are no documents showing release
of any radioactive isotopes into these radiological USTs, why were these tanks
tested.

Response: The tanks were sampled because they did contain liquid and
documentation on the origin of the liquid could not be located. To confirm
that the tanks did not contain chemical or radioactive contaminants, liquid,
sediments, interior scrape samples, and soil samples from beneath the tanks
were collected and analyzed for the target radioisotopes for all five USTs
prior to their removal in 1994. Further information can be obtained from the
OU 1 Remedial Investigation Report which is part of the Administrative
Record.

4. Comment: The commenter asked if any radioactive isotopes had been found
in the UST, would it have been necessary to have disposed of these at the
Repository in Utah.

Response: Depending on the levels and radioisotopes found, it might have
been necessary to have disposed of these USTs in Utah. However, based on
the lack of contamination in the tanks, they were simply disposed of as scrap
metal.

5. Comment: The commenter asked why tritium is found all over the Loring
WSA if tritium is a very light gas and, when released either by accident or
purposeful venting, should have risen into the Stratosphere and Ionosphere.

Response: Tritium is found in background due to atmospheric weapons
testing in the 1960s, more recently from nuclear power plant releases, and
naturally occurring interactions with cosmic rays and gases in the upper
atmosphere. The tritium detections in the University of Maine and ABB-ES
analyses indicated levels of tritium at the Weapons Storage Area (WSA)
which are consistent with background levels. Further information can be
obtained from the OU 1 Remedial Investigation Report which is part of the
Administrative Record.

6. Comment: The commenter asked why are the areas of tritium concentration
at the WSA not related to the weapon maintenance facilities.

W0049530APP B 7656-16
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Response: As discussed, the tritium detected at the WSA is at background
levels with normal local variationZ-There are no significant areas of "tritium
concentration" at the WSA.

7. Comment: The commenter askedwhy tritium radiation background was not
established at Loring, since a great deal of effort was made to establish
background radiation of certain isotopes around the Loring WSA.

Response: Tritium backgroufid was not established due to the low levels
detected and because of tritinfn's relatively low health risks. Tritium
detections from within the WSA wei'e what would be expected in background.
Detections of tritium in ground_v-ater and surface water were all less than
USEPA's drinking water standard for tritium.

8. Comment: The commenter asked Whether the southern area was mentioned
in the plan, with reference to tritium, around the Nuclear Power Plant, at
Wiscasset.

Response: No reference to the "southern area" was made in the Proposed
Plan. However, in the Univer_ifi)of Maine report, there is a discussion of
samples collected from Southerfl Maine. In 1972, tritium analyses were
performed around the " .......... "then being constructed nuclear power plant at
Wiscasset (which is in Southern Maine). The data were collected prior to the
power plant receiving any nuclea/fuel to establish a baseline against which
future monitoring data could bg-dSffiiJared.

9. Comment: The comrnenter asked why tritium would be defined as a
contaminant at Area D, and, when found at other areas, not be acknowledged
as a contaminant.

Response: Tritium is acknowlgd_d as a potential contaminant at Areas B,
C and Area D, based on known gite history.

10. Comment: The commenter asked why there is such a reluctance to
acknowledge tritium as a radioactive substance throughout this whole plan.

Response: It was certainly not the intent of the Air Force to appear reluctant
to address tritium. Tritium hasbeen carefully addressed throughout the RI
process by the USAF, the Un]v-V/gf-tyof Maine, the MEDEP, and USEPA.

W0049530APP.B 7656-16
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Tritium was identified as one of the WSA's target radioactive isotopes and
therefore was included in analyses of OU 1 environmental samples. There
is no detailed discussion of tritium, in particular, because (1) the purpose of
the Proposed Plan is to present the Air Force's preferred alternative and a
general overview of the IRP activities conducted to date, and (2) the results
of the radiological investigation did not identify tritium at other than naturally
occurring levels.

11. Comment: The commenter asked whether the following is a correct
paraphrase of the last paragraph on Pages 4-5 and 4-6:

(1) Background radiation at Loring and its Weapon Storage Area (WSA)
may pose a natural health risk.

(2) Background radiation at Loring and its WSA is lower than other areas
throughout the United States.

(3) That even though the WSA at Loring is contaminated with weapons-
grade radioactive isotopes, tritium, the human health risk here due to
radiation is still lower than risk typically associated with naturally
occurring radiation throughout the United States.

Response: There are several inaccuracies in this interpretation of the
referenced paragraph. To clarify, risk calculations were performed using (1)
concentrations of naturally occurring radiation throughout the United States,
(2) background concentrations of radioactive isotopes established for Loring,
and (3) concentrations of radioactive isotopes detected at the WSA. The risks
associated with background radiation at Loring and at the WSA were lower
than risks associated with published naturally occurring levels of radiation
throughout the U.S. Further information can be obtained from the OU 1
Remedial Investigation Report which is part of the Administrative Record.

These comparisons were made to illustrate that while the human health risks
calculated for the radioactive isotopes at the WSA are higher than the
USEPA target risk range (lxl0 4 to lx10-6), naturally occurring radiation also
has a risk higher than the USEPA target risk level. Following the trench
removal action, the risks associated with radioactivity at the WSA are
consistent with naturally occurring radiation.

W01N9530APP B 7656-16
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SECTION 3

The statement that "Loring is contaminated with weapons-grade radioactive
isotope, tritium", is somewhat _misleading. Tritium is tritium, whether it is
included in a weapon or a result of natural reactions in the atmosphere, and
the levels of tritium detected are consistent with background levels in Maine.

W0049530APP,B 7656-16
3-5



2410 79

APPENDIX C

LETrERS OF CONCURRENCE

(TO BE INCLUDED IN ROD FOR SIGNATURE)

W0049530APP.B 7656-16



STATEOFMAINE 2.__0 80

DEPARTMENT OE.ENV!RONMENTAL PROTECTION
ANGUS S. KING, JR. EDWARD O, SULLIVAN
GOVERNOR COMMISSIONER

August 16, 1995

Mr. Peter Forbes
Air Force Base Conversion Agency
Operation Location "M"
RR # 1 Box 1719

Limestone, Maine 04750 =

RE: Loring Air Force Base Superfund Site, Maine

Dear Mr. Forbes:

The Maine Department of Environmental Protection (MEDEP) has reviewed the May
1995 Draft Record of Decision (ROD) regarding Operable Unit 1 (OU I) for the Loring Air Force
Base Superfund Site located in Limestone, Maine.

Based on that draft, the MEDEP concurs with the Air Force's determination that no action

under CERCLA is necessary to address the contamination at OU1. The MEDEP also concurs
with the following recommendations: .....

1. That Areas A through F of OU1 be removed from the U.S. Air Force's CERCLA
response under Installation Restoration Program.

2. That Area G be redesignated a Non-CERCLA site to be managed in accordance with the
State of Maine regulations for underground storage tanks.

The remedial alternative selected for the site must achieve goals for reducing
contamination at OU1. Clean-up goals for Area G have been set for contaminated soil, sediment,
and groundwater based either on background concentration, analytical detection limits, or on risk
calculation.

Compounds and elements for which remedial goals have been set are listed in Table 10-1
through 10-6of thisROD.......

Descrintion of No Action Alternative

The following paragraph describes the no action remedial alternative developed for

Operable Unit I at Loring:

Serving Maine People & Protecting Their Environment
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Sampling conducted after the response actions were completed at the LLRWDS, Areas A
through F of OU1, confirmed that essentially no radiological or non-radiological contamination,
above background concentrations, remained at the former UST or disposal trench locations.
Analysis of groundwater sampled from monitoring wells installed downgradient of the USTs and
disposal trenches did not consistently detect radiological or non-radiological contamination
above MCLs or MEGs, other than that attributable to background variation or sample turbidity.

Based on these results, no further remedial action under CERCLA is considered
necessary for OU1 at LAFB and no further remedial action under State law is considered
necessary for Areas A through F of OU1. Sampling has shown fuel-related contamination of
soils and groundwater at Area G. It is, therefore, recommended that Areas A through F of OU1
be removed from the IRP for closure of federal facilities. It is further recommended that Area G
also be removed from the IRP and be redesignated as a non-CERCLA site that will be
remediated in accordance with the Maine UST Regulations. Because no significant residual
contamination, attributable to the LLRWDS, remains on site, additional monitoring and five-year
reviews are not recommended.

The State's concurrence in the selected remedy, as described above, should not be
construed as the State's concurrence with any conclusions of law or findings of fact which may
be set forth in the Record of Decision (for OUI). The State reserves any and all rights to
challenge any such finding of fact or conclusion of law in any other context.

This concurrence is based upon the State's understanding that the MEDEP will continue
to participate in the Federal Facilities Agreement and in the review and approval of operational,
design and monitoring plans.

The MEDEP looks forward to working with the Department of the Air Force and the
USEPA to resolve the environmental problems posed by this site. If you need additional
information, do not hesitate to contact myself or members of my staff.

Sincerely_
Edw_(_ardO_.Sullivan, Com_'ssioner
Department of Environmental Protection

pc: Mark Hyland, MEDEP
Mike Nalipinski, EPA
Hank Lowman, BCA

COMSUPER/dlb
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