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DECLARATI ON
SI TE NAMVE AND LOCATI ON
Site 32/ 36, Pease Air Force Base (Pease AFB), Rocki ngham County, New Hanpshire
STATEMENT OF BASI S AND PURPCSE

This Record of Decision (ROD) presents a sel ected source control remedial action designed to protect
human and ecol ogi cal receptors fromcontam nants in the Site 32/ 36 source areas at Pease AFB, New
Hampshire. This ROD was devel oped i n accordance with the Conprehensive Environmental Response,
Conpensation, and Liability Act (CERCLA), as anended by the Superfund Amendnents and Reaut horizati on Act
of 1986, and the National Contingency Plan (NCP) (40 CFR Part 300). Through this docunment the Air Force
plans to renedy the threat to human health, welfare, or the environnent posed by contam nants associ ated
with Site 32/36 source areas. The Site 32 source area is defined as the regi on where dense nonaqueous
phase liquids (DNAPLs) and residual DNAPL are present, including areas of inferred DNAPL, as suggested by
the presence of substantially elevated | evel s of dissolved volatile organic conpounds (VOCs). The Site
32 source area consists of an irregularly shaped three-di mensi onal vol une defined by VOC- contam nat ed
soils, and overburden and shal | ow bedrock groundwater. The Site 36 source area is defined as VOC and
net al s-contam nated soils that, based on an eval uation of |eaching potential, are believed to be causing
groundwat er quality standards to be exceeded.

Contami nants associated with the Site 32/36 source areas that have migrated to surface water and

sedi nent, and di ssol ved- phase contam nants that have mgrated to groundwater outside the defined Site 32
Techni cal Inpracticability (Tl) zone are addressed in the Zone 3 Draft Final Feasibility Study (FS)
Report (G 628) and Proposed Plan (G 728), and will be addressed in the Zone 3 RCD.

The decision presented in this docunent is based on the Adm nistrative Record for the site. The
Adm ni strative Record for the site is |located at 61 International Drive, Building 43, at Pease AFB. The
Adm ni strative Record Index as it applies to Site 32/36 is presented in Appendi x D.

The State of New Hanpshire Departnent of Environmental Services (NHDES) concurs with the sel ected renedy.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from Site 32/36 source areas, if not addressed by
i mpl enenting the response action selected in this ROD, may present an inminent and substanti al
endangernent to public health, public welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The selected renmedy for Site 32/36 will protect human health, welfare, and the environnent through
contai nnent of the Site 32 source area within the Technical Inpracticability (TlI) Zone and renoval of the
Site 36 contam nant source.

The sel ected renmedy includes the installation of a vertical barrier to facilitate containnent of the Site
32 source area; extraction and treatnent of groundwater fromwi thin and bel ow the vertical barrier to
prevent mgration of contaminants in the source area overburden; and excavation and off-site disposal of
Site 36 netals- and VOC contaminated soil. Extracted groundwater will be treated in the nodified Site
32/ 36 treatnment plant and will be discharged via off-site (on-base) subsurface recharge trenches or
surface application.

Because the Site 32 source area is unlikely to be successfully renedi ated because of its relatively
conpl ex hydrogeol ogy and the suspected exi stence of DNAPL, the selected renedy will also require the
establ i shment of a Technical Inpracticability (TlI) zone. The TI zone proposed for Site 32 is restricted
to the source area (DNAPL zone) and that portion of the dissol ved-phase contam nant plunme which does not
neet Applicable or Rel evant and Appropriate Requirenents (ARARs) and which can be hydraulically contained
by the vertical barrier and groundwater extraction system \Wiivers for several of the federal and state
chem cal -speci fic ARARs for source area groundwater will be required within the Tl zone. Contani nants
present in the groundwater at concentrations in excess of chem cal -specific ARARs outside of the Tl zone
will be addressed by the remedial alternative selected for Zone 3. Additional neasures in the sour ce
area will be required to prevent human receptor exposure to contami nation. Land Use restrictions
regardi ng groundwat er use and excavation activities in Zone 3 are already in place at the base. Future
restrictions on activities in the source area at Site 32 will be inplenented as part of any deeded
property transfer action.



STATUTCORY DETERM NATI ON

The selected renedy is protective of human health and the environment conplies with federal and state
requirenents that are legally applicable or rel evant and appropriate to the renmedial action, and is cost
effective. The remedy uses permanent solutions and alternative treatnment technol ogies to the maxi mum
extent practicable. Because of the technical inpracticability associated with renmediating the Site 32
source area, contam nant rather than treatnent is the principal element of this sel ected renedy.
However, the selected renmedy will involve treatnent of extracted groundwater from Site 32 and off-site
di sposal of Site 36 netals- and VOC-contam nated soil. Because this renedy will result in hazardous
substances renaining on-site, a periodic revieww ||l be conducted by the Air Force, U S. Environmental
Protection Agency (EPA), and NHDES to ensure that the renedy is providing adequate protection of human
health and the environnment. This revieww ||l be conducted at | east once every 5 years as |ong as
hazar dous substances remain on-site above heal t h-based cl eanup | evel s.

The foregoing represents the selection of a renmedial action by the Air Force and EPA New Engl and, with
the concurrence of NHDES.

Concur and recommend for i medi ate inpl enentation:

US Ar Force

<I MG SRC 0195109A>
By: Dat e:
Alan K dsen
Director Air Force Base Conversion Agency

U S. Environnmental Protection Agency

By: Dat e:
Linda M Mirphy
Director, Waste Managenent D vision




RECORD CF DECI SI ON SUMVARY
I.  SITE NAME, LOCATI ON, AND DESCRI PTI ON

Pease Air Force Base (AFB) is a National Priorities List (NPL) site consisting of nunerous areas of
contam nation. This Record of Decision (ROD) addresses the control of source area contam nation at Site
32/ 36 (Buildings 113/119) located in the area of Pease AFB designated as Zone 3. The Site 32 source area
is define as the regi on where dense, nonaqueous phase liquid (DNAPL) and residual DNAPL are present,
including areas of inferred DNAPL, as suggested by the presence of substantially elevated | evels of

di ssol ved vol atil e organic conmpounds (VCOCs) in soft and groundwater. The Site 32 source area consists of
an irregul arly shaped, three-dinmensional vol une defined by VOC contam nated soil and overburden and
bedrock groundwater. The Site 36 source area consists of VOC and netal s-contam nated soil that are

bel i eved to be causing groundwater quality standards to be exceeded. The nanagenent of contam nants that
have nmigrated to groundwater, surface water, and sedi ment beyond the defined Site 32/36 source areas are
bei ng addressed in the Zone 3 Proposed Plan and RCOD.

Site 32/ 36 occupies approximately 10.5 acres near the center of Pease AFB. Building 113 was used for
aircraft equi pnent mai ntenance, including degreasing operations, between 1956 and 1968. Building 119 was
used for jet engine and engi ne accessory mai ntenance from 1956 to 1990. Site 32/36 has been investigated
under the Air Force Installation Restoration Program (IRP), and the results of the field investigations
to confirmand to determine the nature and extent of contam nation at Site 32/ 36 have indicated that

sedi nent, surface water, soil, and groundwater have been inpacted by past activities at Site 32/36.

The 4, 365-acre former base is located in the Gty of Portsmouth and the Town of New ngton, both of which
are i n Rocki ngham County, New Hanpshire. As shown in Figure 1, Pease AFB is | ocated on a peninsul a
bounded on the west and sout hwest by G eat Bay; on the northwest by Little Bay; and on the north and
northeast by the Piscataqua River. The base is situated in the approxi mate center of the peninsula.

At the beginning of World War 11, an airport at the current Pease AFB | ocati on was used by the U S. Navy.
The Air Force assunmed control of the site in 1951, and construction of the present facility was conpl et ed
in 1956. During its history, Pease AFB has been the home of the 100t h Bonbardment Wng and the 509t h
Bonmbar dnent W ng whose mi ssion was to naintain a conbat-ready force capabl e of |ong-range bonbardnent
operations. COver time, various quantities of fuels, oils, solvents, lubricants, and protective coatings
were used at the base, and rel eases of contaminants into the environment occurred.

In Decenber 1988, Pease AFB was sel ected as one of 86 military installations to be closed by the
Secretary of Defense's Comm ssion on Base Realignnment and C osure. The base was close as an active
mlitary retaken on 31 March 1991. The New Hanpshire Air National Cuard remains at the base and uses
sone of the existing facilities. The renuminder of the reservation has been divided between the
Departnment of the Interior (DA) through an intergovernnental conveyance, the State of New Hanpshire's
Pease Devel opnment Authority (PDA) in the formof a long-termlease (in anticipation of a deeded transfer
in the future), and the Air Force. Site 32/36 is |ocated near the center of the base within the area
known as the Industrial Shop/ Parking Apron (1S/PA). The site is bounded by Lee Street to the north,
Rochester Avenue to the east, Sonersworth Street to the south, and Dover Avenue to the west.

The | S/ PA area contains nost of the flightline shops, aircraft repair shops and hangars, aircraft parking
apron, and refueling areas. One of the main base water supply wells (Haven well) is located in this
area. Several |RP and Underground Storage Tank (UST) Managerment Program sites and points of interest
(PA) are located in the | S/PA area near Buildings 113 and 119 (see Figure 1). Sites 31, 33, 35, and 38
(Bui |l di ngs 244, 229, 226, and 120, respectively) are |ocated north of Site 32/36. Site 34 (Building 222)
is |ocated west of site 32/ 36.

<I M5 SRC 0195109B>

The area surroundi ng Buildings 113 and 119 is flat (5% slope), except for a relatively steep slope (40%
sl ope) behind Building 119 and al ong Dover Avenue. Mich of the area is paved or occupi ed by buildings.
Wet | ands occupy the najority of the area between Building 113 and Building 119 and between Buil di ng 222
and Dover Avenue. Toward the east, across Portsmouth Avenue, the area is occupied by recreational fields
and additional wetlands. Newfields Ditch originates approximately 500 feet west of Building 113, north
of Building 222 (Site 34), and flows northeast, eventually discharge to the Piscataqua River. A general
land use map for Pease AFB, including Site 32/36, is shown in Figure 2.

There are approxinmately 3,700 dwellings within a 1-nile radius of Pease AFB. Based on water usage surveys
conducted in 1988 and 1992 and on available U S. Geological Survey (USGS) and New Hanpshire Depart nment
of Environnental Services (NHDES) infornmation, it was determined that a nunber of these dwellings have
wel l's and/or springs located on their associated properties. The Town of Newi ngton in particular has a



| arge nunber of private wells. Privately owned wells are use for potable, sanitary, and agricultural
purposes. There are also wells for which use is undocunented. The vast najority of Portsmouth

resi dences surveyed are serviced by town water only. A conplete conpilation of area springs and wells
for Pease AFB, based on infornation available to date, is presented in the Pease AFB O f - Base Wl |
Inventory Letter Report (G 599).

Pease AFB is located on a peninsula within the Piscataqua Ri ver drainage basin. Drainage is radially
away fromthe peninsula, into Geat Bay toward the west, Little Bay to the northwest and north, and the
Pi scataqua River to the east. Little Bay flows into the Piscataqua R ver at the northern end of the
peninsula Great Bay, Little Bay, and the Piscataqua R ver are all tidally influenced. Consequently,
these bodies of water are subject to semdiurnal water-1level variations.

Surface water runoff in the Site 32/36 area is controlled by a network of stormaater drai nage ditches and
storm sewers. The | ocal drainage ditches and storm sewers converge, channeling all the site stornwater
into Newfields Ditch. The surface water in Newfields Ditch flows generally toward the east through a
series of ditches and culverts and enpties into the Piscataqua River at Portsnouth via Hodgsons Brook and
North MI11 Pond.

A wetlands area, ranging from3 to 4 feet below the grade of Buildings 113 and 119, receives nost of the
runof f fromthe two sites. The area of delineated wetlands associated with Site 32/36 is shown in Figure
3. Runoff not collected in the wetland area is collected in the surroundi ng storm sewers.

Two drainage ditches drain the wetlands area in the vicinity of Site 32/36. The first ditch, which runs
next to Building 119, is a portion of Newfields Ditch. The course of Newfields Ditch starts at the

Par ki ng Apron near the Jet Engine Test Cell (JETC) (Site 34) and crosses beneath Dover Avenue. The reach
of Newfields Ditch running fromits headwaters to Site 32 was referred to as the Northern Ditch in the
Site 34 Draft Final Rl Report(G579). The second drainage ditch originates near Building 113 and j oi ns
Newfi el ds Ditch hal fway between Buil dings 113 and 119. Fromthere, surface water flows into a

| arge-di aneter pipe (culvert) that runs underground al ong Newfields Street between Rochester and
Portsmout h Avenues. Several other drainage |lines carrying surface runoff from portions of the Industrial
Shop area enpty into the culvert before it reaches Portsmouth Avenue. Because Pease AFB was a U. S.
mlitary installation, the Federal Emergency Managenent Agency (FEM did not delineate floodplains at the
base. Therefore, it is not known whether Site 32/36 is within a 100-year floodplain. There are no
records indicating that flooding has occurred near Site 32/ 36.

A nore conplete description of the site is presented in the Site 32/36 Draft Final Renedial
Investigation (R') Report (G 583).

<I M5 SRC 0195109C
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I'l. SITE H STORY AND ENFORCEMENT ACTI VI Tl ES
A Site Use and Response H story

Bui | di ngs 113 and 119 (Site 32/36) are located within Zone 3 in the center of the base in the | S/PA as
shown in Figure 4. Buildings 113 and 119 have been grouped together for evaluation since 1987 because of
simlar stratigraphy, geographic proximty, and sinilar contaninant profiles. Building 113 was used

bet ween 1955 and 1991 for aircraft maintenance including vapor degreasing operations. The principal area
of environmental concern at Building 113 as a result of previous activities is a forner 1,200-gallon
concrete UST | ocated next to the building as shown in Figure 5. The UST received waste trichl oroet hene
(TCE) generated fromthe degreasing of aircraft parts inside Building 113 between 1956 and 1968. The UST
was filled with sand at sonme tine after 1977 and was renoved in 1988. Upon renoval of the UST, an

overfl ow pi pe was di scovered, indicating a potential pathway fromthe waste TCE UST to the subsurface
envi ronnent .

Jet engine and engi ne accessory mai ntenance was performed in Building 119 between 1956 and 1990. Prior
to 1971, waste fromthe building including fuel and TCE, was disposed of at a fire training area. During
1971 to 1990, wastes were either drummed and stored in a designated drum storage area on-site for
contractor renoval, or were piped via an underground sewer line to Building 226 [industrial waste
treatnent plant (IWIP)] |ocated al ong Dover Avenue, north of Building 119 for treatnment. A line break
between the two buildings may have resulted in a rel ease of contam nants. During the early stages of the
IRP, it was observed that the soil surrounding the drum storage area and off rack behind the buil di ng was
visibly stained, apparently fromformer waste spills (see Figure 6). Stained soil and stressed

vegetati on have al so been observed next to the sout heasternnmost rear door of the buil ding.



In 1983, an I RP Phase | Problemldentification/Records Search was conducted at Pease AFB (G 84). The
study identified Sites 32 and 36 as potential sources for the release of contam nants into the
environnent. |In response to this finding, a Phase Il presurvey was conducted to obtain sufficient
information for use in planning a nore detailed study. The Phase Il presurvey was conpleted in 1984

(G 524). Based on the conclusions of the Phase | Report and the Phase Il Presurvey Report, Buildings 113
and 119, and 17 other IRP sites at Pease AFB, were reconmmended by WESTON for confirmation investigations.
In Septenber 1984, WESTON initiated the Stage 1 study for 19 IRP sites (including Buildings 113 and 119)
at Pease AFB. A summary of site investigations conducted at Site 32/36 is presented in Table 1 in
Appendix A. (Al tables for this report are presented in Appendix A)

<I M5 SRC 0195109E>
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Stage 1 field work at Site 32/36 was perforned from Septenber 1984 through Septenber 1985. Field
activities perforned during Stage 1 were designed to provide data to eval uate aquifer characteristics and
to assess the presence or absence of contam nation in groundwater, soil, surface water, and sedi nent.
Field investigations and the results of those investigations are described in detail in the report
entitled I RP Phase Il-Confirmation/Quantification, Stage 1 Final Report for Pease AFB (G 525); issued in
June 1986.

In October 1987, WESTON began the Stage 2 study at Pease AFB. Stage 2 field activities were designed to
suppl ement the work performed during Stage 1 and to focus on individual IRP sites. This effort included
addi tional investigation at Buildings 113 and 119. Field work for the Stage 2 study was perforned

bet ween Cctober 1987 and May 1989. The field investigations are described in detail in four Interim
Techni cal Reports (I TR Nos. 1 through 4) (G530, G531, G536, and G537, respectively) and the | RP Stage
2 Draft Final Report for Pease Air Force Base (G 533). Based on the findings of the Stage 2
investigation, it was determned that conditions at Site 32/ 36 posed a potential threat to human health
and the environment. Consequently, fast-track renmedial action was initiated at Site 32/36 and four other
sites at the base.

Based on the results of the Stage 2 investigation, Stage 3B was initiated in May 1990. The objectives of
the Stage 3B effort were to assess the areal extent of contamination, to evaluate the potential for
contaminant mgration, and to provide additional data necessary to support the risk assessnent (RA) and
detail ed anal ysis of renedial alternatives.

Addi tionally, Stage 3B included design, construction, and operation of a pilot groundwater extraction and
treatnment systemto recover and treat contam nated groundwater fromthe Lower Sand (LS), and excavation
of the overfl ow pi pe and contam nated soft near the waste TCE UST and overfl ow pi pe. These actions were
perforned as interimrenedial neasures (IRVMs). Field work was perfornmed between May and Cctober 1990.
The field investigation and results are presented in the report entitled Site Characterization Summary
(SCS) for Site 32/36 (G560). During excavation of the TCE UST overfl ow pi pe, approxi mately 315 cubic
yards (yd3) of soil was renoved along with the overflow pipe. O the soil renoved, approxi mately 45 yd3
was contanminated with TCE and its degradation products and was transported to an off-base incineration
facility. The intent of the SCS was to provide a detail ed assessnment of Site 32/36, with enphasis on the
presence of contam nation in various environnental media, the nigration of contaninants away fromthe
site, and the adequacy of data to conplete both a baseline RA and a detail ed anal ysis of renedi al
alternatives. Included in the SCS were recommendati ons for additional investigations at Site 32/36.

Fol | owi ng revi ew by the NHDES and EPA, the field work as reconmended in the SCS to support the R was
initiated in April 1991 under Stage 3C.

The scope of work for the Stage 3C field work included the foll ow ng:

. Control grid survey.

. Seisnic refraction survey.

. Drilling and sanpling of 76 soil borings.

. Instal |l ati on and surveying of seven overburden nonitor wells and five bedrock nmonitor wells.
. Instal |l ati on and surveying of 19 piezoneters.

. Surface water and sedi ment sanpling at five |ocations.

. Monthly water |evel measurenents.

Results of the Stage 3C field work and the results of previous site investigations were incorporated into
the IRP Site 32/36 Draft Final R issued in June 1992 (G 583). The R presented available data fromthe
site and included an RA, which identified potential human health and ecol ogi cal risk associated with the
Site 32/36 source area. A nore detailed description of Site 32/36 history through 1991 is presented in
the Site 32/36 R Report.



The Site 32/36 Draft Final Feasibility Study (FS) Report (G 581) was issued in Decenber 1992. The Draft
Fi nal FS devel oped and eval uated renedial alternatives to address the Site 32/36 source area. This
docunent identified cleanup goals for the site based on the findings of the RA and eval uated several
remedi al alternatives to address contanmination in Site 32/36 source area soil. Based on the eval uation
presented in the FS, a preferred renedial alternative was identified for Site 32/36. The preferred
remedi al alternative was presented in the Site 32/36 Draft Final Proposed Plan, which was originally
issued in April 1993.

Subsequent to the issuance of the Site 32/36 Draft Final FS and Draft Final Proposed Plan, concern arose
about dewatering the Marine Clay and Silt (MCS) unit at the site, which could result in |and subsi dence
and building settlement. A geotechnical evaluation was perforned to estinate the naxi mum depth to which
the groundwater may be | owered during punping at Site 32/36 so that structural distress of the existing
buildings is minimzed (Site 32/36 and Vicinity Building Settlenent Letter Report) (G 612). It was
recommended at that time that punping at Site 32/36 be restricted so that nmaxi mum al | owabl e dr andowns,
estimated fromthe geotechnical analysis are not exceeded.

A public hearing was held to present the selected renmedy for Site 32/36 as described in the April 1993
Draft Final Proposed Plan. However, based on the comments received during the public hearing and the
results of the geotechnical evaluation, it was determned that several of the alternatives presented in
t he Decenber 1992 FS Report were not feasible. The Draft Final Proposed Plan was retracted by the Air
Force, and the FS Report was rewitten and re-released in Cctober 1993 as the Revised Draft Final Site
32/ 36 FS Report (RDFFS) (G 662).

A nodi fied punping programwas inplenmented at Site 32/ 36 between 26 July and 16 Septenber 1993 (Site

32/ 36 Pilot GMP IRM at Pease AFB Letter Report) (G 654) and consisted of punping from shall ow bedrock
(SBR) wells at the site. Low groundwater elevations forced the term nation of punping in Septenber 1993.
Reeval uation of geotechnical data (G 654) resulted in a revision of the predicted m ni numall owabl e
groundwat er el evations for buildings in the Site 32/36 vicinity that allowed greater total groundwater
extraction rates.

The Site 32/ 36 Proposed Plan was reissued in January 1994 and presented the Air Force's preferred
alternative for Site 32/36, which conbined the no-action alternative for Site 32 with excavati on and
off-site disposal of Site 36 soil. The recommendati on of no action for Site 32 was based on the
conclusions of the Site 32 Tl Eval uation Report prepared in accordance with Ofice of Solid Waste and
Ener gency Response (OSVER) Directive 9234.2-25, Quidance for Evaluating the Technical Inpracticability of
G oundwat er Restoration (G 655).

The first draft of the Site 32 TI Evaluation Report was conpleted in March 1994. The objective of that
report was to provide the technical basis for the Tl determnation at Site 32/36. The Tl Eval uation
Report concl uded that conpl ete groundwater restoration to applicable or relevant and appropriate

standards (ARARs) at Site 32 in a reasonable tine frane is not feasible under any renedial scenario. It
recommended isolation of the Site 32 source area to prevent continued mgration of contam nated
groundwater. In addition, it defined the Tl Zone as the spatial extent of groundwater to be captured by

the hydraulic containnent systemat Site 32. A conceptual |ayout of the Tl Zone is included in the Site
32 TI Evaluation Report. The Iimts of the TI Zone will be refined fromthat presented in the Site 32 TI
Eval uati on Report during the design process, based on renedial design investigation and nodeling results.

After subm ssion of the TI Evaluation Report, several investigations were perforned that resulted in a
revi sed conceptual nodel of the source area and punpi ng performance. During March 1994, the University of
Waterl oo used a drivepoi nt groundwater sanpling device to collect discrete sanples for chem cal analysis
over several vertical profiles at Site 32. The results indicated that high concentrations of TCE are
present throughout nost of the saturated water colum, including the MCS unit.

Al 'so in March 1994, groundwater punping was inplenented at Site 32/36 and it was shown that groundwater
extraction could be seasonably sustainable at a greater rate than previously attained. It was thus
concl uded that source area groundwater extraction nmay be a nore viable option than previously considered
for the control of contam nant migration at Site 32.

Based on the site data obtained after the TI Evaluation Report was issued, and subsequent discussions
with EPA and NHDES, the Air Force devel oped an additional alternative for the site that incorporated the
findings and recomrendations of the TI Evaluation Report into remediation of the site. Because this
alternative was not evaluated in the RDOFFS Report, it was presented and eval uated in a separate docunent
entitled Revised Site 32/36 FS Addendum 1, issued in March 1995 and revised in May 1995 (G 730). Based
on the additional data and conments from EPA and NHDES, the Air Force also revised and reissued the Site
32 Tl Evaluation Report in March 1995 and again in May 1995 (G 719).



The Revi sed Final Proposed Plan for Site 32/36 (June 1995) identified the selected renedy for Site 32/ 36
as the remedial alternative presented in the Site 32/36 FS Addendum 1.

B. Enforcenent H story
The enforcenent history at Site 32/36 is sunmari zed as fol |l ows:

. In 1976, the Departnent of Defense (DOD) devised a conprehensive IRP to assess and control
envi ronnental contam nation that may have resulted from past operations and di sposal
practices at DOD facilities.

. I'n June 1980, DCD issued a Defense Environmental Quality program Policy Menmorandum ( DEQPPM
requiring identification of past hazardous waste di sposal sites on DOD agency installations.
The DEQPPM was issued in response to the Resource Conservation and Recovery Act (RCRA) of
1976, and in anticipation of the Conprehensive Environmental Response, Conpensation, and
Liability Act (CERCLA).

. On 14 July 1989, Pease AFB was proposed for addition to the NPL. The effective date of
addition was 21 February 1990.

. On 24 April 1991, the Air Force, EPA, and NHDES signed a Federal Facilities Agreenent (FFA)
establ i shing the protocol and tinmetable for conducting the Renedi al
Investigation/Feasibility Study (RI/FS) and Renedi al Design/ Renedial Action (RD RA)
processes a Pease AFB. Modification to this FFA was issued on 18 March 1993.

As part of the tinmetable established in the FFA, the Air Force, in an effort to streaniine activities,
desi gned a basewi de strategy plan for conducting an RI/FS investigation. This strategy plan grouped the
nunmerous sites into seven zones. The zones were delineated based on hydrogeol ogical simlarities,

anal ytical results, geographic location, surface features, and types of source areas contained within the
zones. RI/FS reports have been prepared for each zone. Prior to inclusion of Pease AFB on the NPL, five
sites, including Site 32/36, were on an accel erated R /FS approach because of the potential threat they
posed to human health and the environment. The Air Force, EPA, and NHDES agreed that the source area
RI/FS reports, as well as the renmedial actions at these sites, would continue on an accel erate track
toward source area cl eanup, independent of the zones in which they were contained.

111, COWUN TY PARTI Cl PATI ON

Throughout the site's history, the community has been actively involved. EPA NHDES, and the Air Force
have kept the community and other interested parties apprised of site activities through informational
neetings, fact sheets, press rel eases, and public neetings.

In January 1991, the Air Force released a community relations plan, which outlined a programto address
community concerns and keep citizens informed about and involved in renedial activities at the base.
This plan was updated and rei ssued i n Novenber 1994.

Nurer ous fact sheets have been rel eased by the Air Force throughout the | RP program at Pease AFB. These
fact sheets are intended to keep the public and other concerned parties apprised of devel opnents and
mlestones in the Pease AFB I RP. The fact sheets released to date that concern Site 32/36 are summari zed
as follows:

Fact Sheet Rel ease Date
Oiginal Site 32/36 Proposed Plan Fact Sheet April 1993
Pease AFB Installation Restoration Program Update Decenber 1992
Pease AFB Installation Restoration Program Update Cct ober 1994
Summary of Site 32/36 Proposed Pl an June 1995

In addition to the fact sheets, a nunber of public nmeetings have been hel d concerning the renediation of
Site 32/36. On 14 Novenber 1991 an I RP update public neeting was held and on 12 January 1993 an |IRP
publ i c workshop and neeting was conducted to provide the public with information on the status of the IRP
at Pease AFB.

On 3 August 1995, the Air Force will conduct a public hearing and information session for the Site 32/ 36
Revi sed Proposed Pl an, during which oral comrents on the Proposed Plan will be received. A transcript of
oral conmments received during this neeting and the Air Force's response to comrents is provided in the

attached Responsiveness Sunmary (Appendix C). In addition, a public comment period for the Proposed Pl an



will be conducted from12 July to 11 August 1995. Responses to witten coments received during this
period are al so included in Appendix C

A conplete information repository, containing docunents relating to the Pease AFB | RP, is maintained at
Pease AFB in Building 43. The Adm nistrative Record, containing all documents that support the renedies
for Pease Air Force Base, also is located in Building 43 of Pease AFB. An index of the admnistrative
record is maintained at the EPA Region | office in Boston, Massachusetts.

V. SCOPE AND ROLE OF OPERABLE UNIT CR RESPONSE ACTI ON

This ROD addresses only source control at Site 32/36. The actions being taken at Site 32/36 are
conpatible with other actions being taken or planned at other zones or areas at Pease AFB

Source material at Site 32 is defined as the regi on where DNAPL and residual DNAPL are present, including
areas of inferred DNAPL as suggested by the presence of substantially elevated | evels of dissolved VOCs
in soil and groundwater. The Site 32 source area consists of an irregularly shaped three-di nensi onal

vol ume defined by VOG- contam nated soil and overburden and bedrock groundwater. The Site 36 source area
is defined as contam nated soil that is believed to be causing groundwater quality standards to be
exceeded. Managenent of contami nants that have migrated away fromthe designated Site 32/ 36 source areas
via surface water and groundwater pathways are addressed in a separate ROD for Zone 3

The results of the R sk Assessnent (RA), which are presented in the Site 32/36 Rl Report, and are

sunmari zed in Section VI of this ROD, formthe basis for the Air Force to conclude that contam nants in
soil associated with activities at Site 32/36 do not pose unacceptable health risk to current or
potential future receptors. However, because the soil is highly contam nated at depth, it represents a
continuing source of contamnation to the groundwater through |eaching. Therefore, in the RDFFS, cleanup
goal s were established for contam nants in soil that would protect against continued |eaching of source
area contanminants to groundwater at concentrations exceedi ng health-based regulatory criteria. As
previously indicated, cleanup goals were not established for groundwater in the RDFS groundwater is not
consi dered a source. However, treatnent goals for groundwater were devel oped in the RDFFS to ensure that
groundwat er extracted fromthe source area as part of the selected source control alternative would be
treated to |l evel s that woul d be protective to human health and the environment given the sel ected

di sposal option

Recogni zing that it would be technically inpracticable to renediate the Site 32 source area because of
the suspected existence of residual DNAPL, and conpl ex site hydrogeol ogy, the Air Force prepared and
submitted the Site 32 TI Evaluation Report in March 1994. This docunent, which was prepared in
accordance with OSVER Directive 9234. 2-25, was subsequently revised and reissued in March 1995 and again
in May 1995. The Tl Eval uation provided the basis for concluding that it is technically inpracticable to
renove residual DNAPL fromthe subsurface in the Site 32 source area; however, physical/hydraulic

contai nnent of the source area may be achi eved

The basis for the determnation of Tl at Site 32 is as foll ows:

. Conpl ex overburden stratigraphy exists at the site with an Upper Sand (US) unit, an MCS unit
with sand layers and | enses, and a highly heterogeneous LS/ GI unit, which may or may not
include a basal gravel layer. Shallow bedrock exists at the site and is al so heterogeneous
in degree of fracturing and yield. These geologic constraints critically limt the ability
to locate the DNAPL and to restore the aquifer

. DNAPL product or residual is highly suspected to exist in the LS, GI, and shallow fractured
bedrock at Site 32 because of the high concentrations of sol uble hal ogenated conpounds (near
the solubility limt) detected in the groundwater in these water-bearing units. Miltiple
attenpts to | ocate DNAPL pools in the overburden or bedrock have been unsuccessf ul
Renmoval of DNAPL pools would be very difficult because their |ocations are not known.

Resi dual DNAPL, being an immiscible liquid held in soil pores or rock fractures by capillary
forces, is particularly difficult to renedi ate because it does not migrate through the
aqui fer in response to hydraulic forces.

. Mich of the contamination at Site 32/36 is in relatively | ow perneability overburden
materials (LS/GI). Goundwater extraction has been shown by the GMP IRMinpl emented in
February 1991 to be difficult and inpractical in the LS/ GI flow unit because of the | ow
yield of the extraction wells in this water-bearing unit.

. G oundwat er extraction rates in the relatively high-perneability shall ow bedrock woul d be
limted due to the potential for settlenment of the buildings in the vicinity of Site 32



Shal | ow fractured bedrock groundwater extraction rates within the source area are typically
low (< 1 gpm). Wiile sufficient for hydraulic containment into the shallow fractured
bedrock, punping at these rates in the shallow fractured bedrock alone will not contain

LS source area groundwater.

. Excavati on and renoval of contam nated soil would not |ikely provide conplete renoval of the
DNAPL because it appears to be present in the shallow fractured bedrock as well as in the
soil .

Based on eval uation of the available, relevant data, it was concluded that it is technically
inpracticable to renmove residual DNAPL fromthe subsurface in the Site 32 source area and that conplete
groundwat er restoration to ARARS at Site 32 is not feasible under any renedial scenario. However,

contai nnent of source area groundwater may be achieved by installing a vertical barrier in the overburden
surroundi ng the source area and extracting groundwater fromthe LS and shal | ow bedrock. The source
containnent alternative will effectively contain the area of residual DNAPL and prevent continued

m gration of contam nated groundwater fromthe source area. The Tl Eval uation Report defined the Tl Zone
as the spatial extent of groundwater to be captured by the hydraulic containment systemat Site 32.

Based on the findings of the Tl Eval uation presented previously and subsequent discussions w th EPA and
NHDES, the Air Force devel oped an additional renedial alternative for Site 32/36 that was not eval uated
in the ROFFS. This alternative, which incorporates the finding of the TI Evaluation, was presented and
evaluated in an addendumto the Site 32/36 RDFFS. This alternative is the selected remedy for Site

32/ 36, which will be presented in the Final Proposed Pl an.

The sel ected source control renedy for Site 32/36, as described in the Proposed Plan provides for the
foll owi ng tasks:

. Installation of a vertical barrier around the Site 32 source area for the purposes of
i solating overburden source materials and highly contani nated groundwater from adjacent
ar eas.
. Extraction of groundwater fromw thin and beneath the source area at Site 32 for the purpose

of hydraulically containing the DNAPL Zone at Site 32. Extracted groundwater woul d be
treated at the nodified Site 32/36 treatnent plant and discharged to of f-site (on-base)
subsurface recharge trenches or applied surficially on base.

. Establ i shnent of a Tl Zone at the Site 32 source area within which ARARs [e.g., Safe
Drinking Water Act (SDWA) requiremnents, State of New Hanpshire Prinmary Drinking Water
St andards (Env-W 315 through 318), and State of New Hanpshire G oundwater Quality Oiteria
and Anbient G oundwater Quality Standards (Env-W 410.03, 410.04, and 410.05)] woul d not
likely be attained. Establishnent of the TI Zone will require a Tl determ nati on and ARAR
wai vers. The Tl Zone includes the DNAPL Zone and the areas that will be contained by the
source area contai nnent.

. Long-termnonitoring to eval uate the performance of the source control renedial actions
taken at Sites 32 and 36 and to ensure that the contam nated groundwater contai nnment system
is operating as intended.

. Excavation and off-site disposal of Site 36 netals- and VOC- contaninated soil.

. Pl acement of land use restrictions to regulate use of groundwater and excavation activities
at the Site 32 source area.

Managerment of mgration of the dissol ved-phase groundwater contai nnent plunme outside the Tl Zone will be
addressed in the Zone 3 Proposed Pl an.

V.  SUMVARY OF SI TE CHARACTERI STI CS

Section 1 of the RDFS contains an overview of the Draft Final Site 32/36 Rl Report. Based on the results
of the RI, a working conceptual nodel was devel oped that incorporated all data concerning Site 32/36 and
vicinity, including geologic, hydrologic, analytical field measurenments, and visual observations.

Addi ti onal geol ogi c, hydrol ogic, and analytical field neasurement data have been obtained for the Site
32 source area since the R Report was issued. These data have been incorporated into the sumary of
site characteristics presented herein. The salient points of the site conceptual nmobdel are summarized as
fol l ows:



. Potential sources identified at Site 32/36 are the former waste TCE UST and overfl ow pi pe at
Bui | ding 113, the drumstorage/oil rack area at Building 119, the area of stained soil and
stressed vegetation at the eastern corner of Building 119, the wastewater pipeline break
adj acent to the northwest corner of Building 119, and an area at the northwestern corner of
Bui | ding 113 (see Figure 7).

. The source with the highest concentrations and the greatest potential for rel ease of
contaminants in the subsurface is the former waste TCE UST and overfl ow pi pe source area
associated with Building 113.

. TCE and four of its degradati on products are the predom nant conpounds detected in soil at
the location of the forner waste TCE UST and at the end of the overfl ow pi pe, near the
del i neat ed wet| ands.

. Aromati c hydrocarbons (AHCs) and pol ynucl ear aromatic hydrocarbons (PAHs) are the
predom nant conpounds detected in the soil near the drumstorage area and oil rack at
Bui I ding 119, along with | ower concentrations of TCE and its degradati on products.

. The hi ghest concentrations of hal ogenated hydrocarbons (HHCs) at Building 113 general ly
occur in depressions of the MCS surface bel ow the former |ocation of the overflow pipe. The
greatest lateral extent of contami nation in unsaturated soil was found at the 6- to 10-foot
depth, generally where the top of the MCS unit occurs.

. Dat a suggest that hal ogenated sol vents have mgrated through the MCS to the LS bel ow the
source area at Building 113.

. Soft sanpling data fromBuilding 119 suggest that the vertical extent of AHCs is limted to
the US unit and the top of the MCS unit. The highest |evel of AHCs were encountered al ong
the top of the MCS unit at the groundwater table.

. The extent of PAH migration at Building 119 appears to be linited because of these
conpounds' strong sorptive properties. The highest PAH concentrations were detected near the
ground surface (0 to 2 feet), with concentration decreasing quickly with depth. The
probabl e transport mechani smof PAHs is erosion with surface runoff carrying
PAH- cont am nat ed soil particles downslope and into Newfields Dtch.

. HHCs were detected in groundwater and primarily consist of TCE and its degradation products.
The hi ghest concentration of TCE occupied in the LS and SBR aquifers near the |ocation of
the former waste TCE UST at Building 113.

. HHCs persist in the LS aquifer for at least 1,500 feet in the downgradi ent direction and at
| east 2,000 feet downgradient in the SBR aquifer.

. The presence in groundwater of relatively high concentrations of HHCs such as TCE and
1, 2-DCE, which have densities greater than that of water, suggests that these conpounds may
exi st as DNAPL. To date, free-phase DNAPL has not been observed in any of the Site 32/36
borings or nmonitor wells. It is likely that DNAPL exists only as a residual in soil pore
spaces and bedrock fractures rather than as pools as a result of the relatively conpl ex
stratigraphy that occurs in the site area.

. The ratios of TCE to its breakdown products in the soil and groundwater correspond to the
rati os expected during the anaerobic biodegradati on of TCE

. At present, based on observed data, it is hypothesized that the shallow fractured bedrock
and gravel lenses (ablation till) provide preferential pathways for the migration of
di ssol ved phase HHCs.

The results of the R as conceptualized are discussed in nore detail in the subsections that follow As
stated in the introduction, this ROD describes the selected alternatives for the Site 32/36 source areas.
By definition, the Site 32/36 source areas do not include contam nants that have mgrated to surface

wat er and sedi ment fromthe source areas; however, a summary of surface water and sedinent data is
presented for reference. Contam nants that have migrated fromthe Site 32/36 source areas to surface

wat er, sedinent, and groundwater outside the Site 32 Tl Zone are addressed in the Zone 3 Draft Final R
Report (G 628) and FS Report (G 662).

<I MG SRC 0195109H>



<I M5 SRC 0195109l >
A Soil Quality

Source characterization at Site 32/36 included the collection of analysis of soil sanples. Al sanples
were collected fromSite 32/36 over a period of 7 years. Sanples were obtained from approxi mately 84
borings and verification soil sanpling was conducted followi ng the renoval of the overflow pipe and
surrounding soil. The results of the |aboratory anal yses for each potential source area at Site 32/ 36
are summari zed bel ow.

Site 32 (Building 113) -- Forner Waste TCE UST and Associ ated Overfl ow Pi pe

This area is the source with the highest concentrations and the greatest potential for release of
contam nants in the subsurface. TCE and four of its degradati on products, cis- and

trans-1, 2-di chl or oet hene(DCE), 1, 1-dichl oroethene, and vinyl chloride, are the predom nant conpounds
detected in soil at the location of the fornmer waste TCE UST and at the end of the overflow pipe, near
the delineated wetlands. As seen on Figure 8, verification sanples collected after the renoval of the
TCE UST and overflow pipe indicate that a significant concentration (up to 190 ng/kg) of TCE renmains in
the soil at the end of the overflow pipe area in the vicinity of the wetlands. Additionally, AHCs and
base/ neutral /acid extractabl e (BNA) conpounds consisting primarily of PAHs were detected in surface and
subsurface soil sanples collected in the area surroundi ng the source. Maxi mumtotal AHCs and maxi num
total PAHs in Site 32 soil are shown in Figures 9 and 10, respectively.

In general, the lateral distribution of HHCs in US soil at Site 32 (Building 113) appears to be
principally controlled by the slope of the surface of the MCS unit. As shown in Figure 11, the highest
concentrations of HHCs in unsaturated soil generally were detected in depressions of the MCS surface

bel ow the forner location of the overflow pipe. The greatest |ateral extent of contam nation was found
at the 6- to 10-foot depth, generally where the top of the MCS unit occurs. Maxinmumtotal HHCs in soil
by depth at Site 32 are presented in Figure 12. Limted soil sanples were collected in and bel ow the MCS
unit. However, as evidenced by soil contaninant concentrations within the first 5 feet of the MCS and by
hi gh HHC concentrations detected in the LS/ GI' (910,000 ug/L at well location 5024), these compounds have
m grated through the MCS to the LS/ GI bel ow the source area at Building 113. Recent sanpling has
confirned the presence of HHC contamination in the LS/ GT soil.

<I MG SRC 0195109J>
<I M5 SRC 0195109K>
<I M5 SRC 0195109L>

One soil sanple was collected fromthe boring for well 6122, which was drilled, constructed, and sanpl ed
specifically to confirmthe presence or absence of free-phase DNAPL (G 651). Wl 6122 is | ocated near
the former waste TCE UST. Soil analytical results showed 16 ng/kg of TCE at a depth of 25 to 26 ft bel ow
ground surface (ft BGS), 1 foot above bedrock. The corresponding pore water fraction of TCE was
estimated at 37 ng/L, using the nethod of Feenstra et al. (G 653). For conparison, the solubility of
pure TCE in water is 1,100 mg/L (G 653). Free-phase DNAPL was not observed in the soil or groundwater at
location 6122. A conceptual illustration of HHC novenent fromthe TCE UST and overfl ow pi pe source is
shown in Figure 13.

A potential secondary source area exists west of Building 113 around the |ocation of boring 7092 (see
Figure 12). This area consists of a naintained lawn with no visible soil staining or stressed
vegetati on; however, field instrunent readi ngs for organic vapors in the soil were neasurably above
background | evels during drilling of boring 7092. Analytical results of soil sanples collected from
this boring showed both HHCs and AHCs. Soft sanple results from nearby borings did not indicate any
contami nation; therefore, this potential source appears to be confined to a limted area.

Site 36 (Building 119) -- Drum Storage/Q 1 Rack Area

AHCs and PAHs are the predom nant compounds detected in the soil near the drum storage area and oil rack,
along with |l ower concentrations of TCE and its degradation products. As shown in Figure 9, the highest

| evel s of AHCs were encountered along the top of the MCS unit generally coincident with the average water
table elevation. The lateral distribution of AHCs in the soil follows the direction of groundwater flow
inthe US unit to the southeast toward Newfields Ditch. Wth the exception of the chl orobenzenes, the
densities of the AHCs detected are | ess than water, and novenment downgradient with the groundwater is
likely the primary mechanismfor their nigration. The highest concentrations of chlorobenzene conpounds
were detected at 3 to 4 ft BGSin the US unit soil. Deeper in the US unit, the chl orobenzene
concentrations decrease, and none were detected in the MCS unit bel ow the drum storage/oil rack source
area, suggesting that nost of the chl orobenzene soil contam nation is restricted to the US unit soil. No



floating product has been observed at this site, and the detected concentrations of AHCs in the soil from
the unsaturated zone suggest that none exists at Building 119

<I M5 SRC 0195109M>
<I M5 SRC 0195109N>

The extent of PAH migration at Building 119 appears to be linited because of these conpounds' strong
sorptive properties. As shown in Figure 10, the highest PAH concentrations were detected near the ground
surface (0 to 2 feet BGS), with concentrations decreasing quickly with depth. The only nigrati on appears
to be downsl ope al ong the ground surface toward the southeast. The probable transport nechanismis
erosion, with surface runoff carrying PAH contam nated soil particles downslope and into Newfields Ditch.

In addition to HHCs detected in the drumstorage/oil rack area, HHCs were al so detected in an area of
stressed vegetation and stained soil noted close to a rear door at the southeasternmost corner of
Bui | ding 119 (see Figure 14). The area, covering approximately 60 ft2, is relatively flat and consists
of grass |awn bordered by the buildings concrete sidewal k. Conversations with personnel at the building
indi cated that sone waste sol vent products fromBuilding 119 may have been di scharged to the ground in
this area. Based on historical information on waste handling practices and because soil sanpled at
several |ocations between this area and the drum storage and oil rack area was free of contam nation, the
two potential sources at Building 119 do not appear to be connected. Maximumtotal HHCs in soil by depth
at Site 36 are shown in Figure 14

The | ocation of the wastewater pipeline break was investigated and only |low | evel s of contam nants were
detected. The nature and extent of soil contam nation, believed to be caused by a break in the

wast ewat er pi peline adjacent to the northwest corner of Building 119, was eval uated based on anal yses of
11 soil boring sanples. The prinmary organi ¢ contami nation detected at the site was AHCs and PAHs; al
conmpounds exceedi ng background were detected at depths fromO to 8 feet BGS. E ght sanples were anal yzed
for metals, and the concentrations of four netals were detected above base background val ues: arsenic
cadm um sodium and thallium

Nine of the metals detected in Site 32/36 soil exceeded the established background soil concentrations
anti nony, cadmi um chromium copper, |ead, potassium selenium sodium and thallium Wth the exception
of antinony at location 32-778, all of the sanples exceedi ng background are located at Site 36 near the
drum storage/oil rack source area. Sanple 36-763-B001 (1 to 2 ft BGS), located in the identified source
area has the nost nmetal s exceedi ng background and the hi ghest concentrations. The elevated netals
concentrations |likely represent the presence of these netals in the waste solvents handled at the site
Wien sol vents were di sposed of or spilled on the ground at the drum storage area/oil rack the netals
accumul ated in the soil below. The decrease in nmetals detection and concentrati ons away fromthe
identified source suggests that the extent of the elevated nmetals concentrations is limted to the area

i mredi at el y surroundi ng the source.

B. Goundwater Quality

The groundwater at Site 32/36 has been affected by the sources identified during the investigation
mainly the oil rack and drum storage area at Building 119 and the former TCE UST and overfl ow pi pe at
Building 113. O the 42 target organic conpounds identified in the soil analyses at Site 32/36, 21 were
identified in groundwat er sanples. Sixteen other conpounds (predom nantly AHCs and phenol s) were
identified in groundwater but not in soil; however, all were at |ow concentrations or J values. A J
value indicates the results are considered approxi mate because of limtations identified during data
validation or that the conpound(s) were detected at concentrati ons bel ow detection limts.

<I MG SCR 01951090

HHCs were detected in US, LS, shallow, and deep bedrock groundwater and prinarily consist of TCE and its
degradation products. Sanples collected fromthe US groundwater show primarily HHCs at Building 113 with
m nor anounts of AHCs and PAHs, and AHCs and HHCs at Buildings 119. Metals were al so detected at
concentrations above background concentrations at Site 32. However, it is believed that nmetal s were nost
likely nobilized fromthe soil as a result of the organic contam nation at the site. The highest
concentrations of TCE occurred in the LS and shal | ow bedrock water-bearing units (910,000 and 940, 000
g/ L in wells 5024 and 6074, respectively) near the |location of the forner waste TCE UST at Building 113
(see Figure 15). TCE concentrations at these levels strongly suggest the presence of nonaqueous-phase
TCE nearby. In fact, concentrations of TCE greater than 10,000 pg/L (1% of solubility) indicate the
potential presence of DNAPL (G 732). Residual TCE, rather than pooled TCE, is thought to be the prinary
contami nant source at the site because, even at these relatively high concentrations, no product has been
recovered or observed



A conceptual nodel of TCE distribution in groundwater at Site 32/36 is shown in Figure 16. HHCs were
detected in overburden and bedrock water-bearing units in the downgradi ent groundwater flow direction as
shown in Figures 17 and 18, respectively, HHCs at |evels above Maxi mum Cont ani nant Level s (MCLsS) persi st
for at least 1,600 feet in the downgradient direction in the LS/ GI water-bearing unit and 2,000 feet in
the shal |l ow fractured bedrock water-bearing unit.

Efforts to |l ocate free-phase DNAPL at Site 32 consisted of drilling and sanpling in the US and MCS
followed by well installation in the LS/ GI where the unit was underlain by bedrock troughs and
depressions near the source. The wells were screened at the bottomof the unit, just above the bedrock
Organic vapor neters were used to screen soil sanples to optimze collection of sanples for |aboratory
analysis. Bottomfilling bailers were used to collect sanples fromthe bottomof the nmonitor wells, and
oi | /water probes were used to detect the DNAPL-groundwater interface.

Vel | 6122 (as discussed previously), was drilled, constructed, and sanpled specifically to confirmthe
presence or absence of free-phase DNAPL (O 651). The well was placed as close to existing well 6074 as
possi bl e because well 6074 contai ned the highest historical concentrations of TCE in groundwater at Site
32. Rotasonic drilling techniques were used to drill well 6122 because this technique does not require
the addition of drilling fluids (which make DNAPL detection difficult). Both hydrophobic dye an

fl uorescence techniques (G 658) were used to visually detect the presence of free-phase DNAPL in soil and
groundwat er sanples fromwell 6122. The well was not devel oped and groundwater was not purged prior to
sanpling to ensure optinal conditions for collection of free-phase DNAPL.

Screening with fluorescence and hydrophobic dye did not indicate the presence of DNAPLs in the overburden
soil or the shallow fractured bedrock groundwater at the location of well 6122. The results of soi

anal ysis for VOCs, in conjunction with calculation of the corresponding TCE pore water concentration (37
ng/L), confirnmed the field screening results that free-phase DNAPL is not present in the overburden soi

or groundwater. Wiile the DNAPL was not encountered in shallow bedrock well 6122, subsequent sanpling
has shown the hi ghest concentration of TCE in groundwater in well 6122 to be 420 mg/L, approxinately 40%
of the solubility of pure TCE in water. This TCE concentration suggests that residual DNAPL saturation
may be present nearby. Repeated attenpts to |ocate DNAPL at Site 32 have not been successful and at best
have only suggested that residual DNAPL, rather than nore nobile, pooled DNAPL, exists at the site.

C. Goundwater Flow

The followi ng summary of hydrogeology in the Site 32/36 area is based on data summarized in the Site
32/ 36 Rl Report and the Site 32/ 36 Exploratory Well Letter Report (G 602). Additionally, three shallow
fractured bedrock wells were installed in the Site 32 area during July and August 1992, after the Draft
Final Site 32/36 Rl Report was submitted. Boring |logs, well construction summaries, and the results of
step-down tests were presented in the Site 32/36 Renedial Aternatives Re-eval uation and Conti nued
Operation of the Pilot GMP Letter Report, dated 15 March 1993 (G 613). These data were incorporated
into the hydrogeol ogy sunmary presented bel ow

<I MG SRC 0195109P>
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The data presented in the Draft Final Site 32/36 Source Area Rl Report indicate that beneath Site 32/ 36
groundwat er exists in both the overburden and the bedrock. Drilling |logs indicate that two overburden
flow units (US flow unit and LS/ GT flownit) exist across Site 32/36. The saturated thickness of the US
ranges fromO to 4 feet. The average hydraulic conductivity of the US at Site 32/36 is 0.10 ft/day.
Based on water elevation data, it appears that US groundwater discharges to Newfields Ditch during
seasonal | y high groundwater conditions. US groundwater flows beneath the ditch during seasonally | ow
groundwat er conditions. US and LS/ GT flow units are separated by the | ow perneability MCS unit that
essentially acts as an aquitard, and thus separates groundwater flow between the US and LS/GI. |n both
of these units, groundwater flows predom nantly eastward.

The LS and GTI units are treated as a single hydrogeol ogi c unit because of their textural and

hydrol ogical simlarities. The LS/GI flowunit is generally of relatively |ow perneability. The
hydraul i ¢ conductivity of the LS/GI is generally in the range of 0.04 to 0.54 ft/day, based on slug
testing of wells that are screened across both the LS and GI. Basal sand or gravel |enses (ablation
till) may act as preferential flow zones in the overburden. These cases were observed overlying shal |l ow
fractured bedrock during drilling at Building 119, particularly in the boring for well 6013. The
vertical hydraulic gradient between the US and LS units was downward at Buil ding 113 and upward at
Bui | ding 119. The upward gradient at Building 119 reflects discharges to Newfields Ditch.



The top 20 feet of bedrock at Site 32/36 is generally relatively highly fractured. Hydraulic testing
results presented in the Site 32/36 Exploratory Well Letter Report (G 602) reveal ed that the shall ow
fractured bedrock is the nost perneable flow unit at Site 32/36. The perneability of the deep conpetent
bedrock is typically approximately two orders of magnitude | ess than the permeability of the shallow
fractured bedrock. The average groundwater flow velocity of the shallow fractured bedrock fl ow zone was
calculated to be approxinately 2.04 ft/day. The average groundwater flow velocity for the deep conpetent
bedrock systemwas cal cul ated to be approxinately 0.03 ft/day. Goundwater flow in both the deep
conpetent bedrock and shallow fractured bedrock is eastward. The shall ow fractured bedrock receives
recharge fromthe LS/ GI flow unit near Site 32/36 and discharges to the LS/GT flow unit toward the
east-northeast, near Portsnouth Avenue, downgradient of Site 32/36. Site data indicate that shallow
fractured bedrock receives groundwater from deep conpetent bedrock at Site 32/36 between Building 113 and
Port srmout h Avenue.

A conceptual nodel of dissolved contami nant migration pathways in groundwater at Site 32 is shown in
Fi gure 19.

D. Surface Water and Sedi nent

Surface water and sedi ment are not considered sources of contamnation at Site 32/36. Background
information is presented in this subsection to conplete the conceptual nodel of the site. Surface water
and sedi nent sanples were collected fromfour |ocations within Newfields Dtch and associ ated drai nage.
Each of these |ocations may receive runoff fromSite 32/36, but nay al so receive runoff from other source
areas within Zone 3, nanely Site 34 and Site 39 (Building 227).

Anal ytical results reveal ed the presence of pesticides, PAHs, and VOCs in the sedi nent sanples collected
near Site 36. Surface water near Site 36 contained trace anounts of TCE and 1,2-DCE. Surface water and
sedi nent sanples collected near Site 32 did not contain concentrati ons of organic contam nants above the
quantitation linits.

Based on the chem cal characterization of soil contami nation at Site 36, the levels of PAHs and VOCs
detected in sedinents appear to be associated with the soil contam nation fromthe drum storage/oil rack
source area at Building 119. The conpounds, |ocations, and concentrations correspond with the Site 36
soil boring analytical data. Pesticides were present in the sedinents at |evels indicative of background
concentrations.

<I M5 SRC 0195109T>

Surface water and sediment inorganic quality in the area of Site 32/36 were conpared to concentrations of
inorganics collected fromseveral |ocations upgradient fromSite 32/36. None of the sedi ment sanples for
Site 32/ 36 exceeded upgradient inorganic |levels by nmore than one order of nmagnitude. |norganics that
exceeded upgradient levels by three or nore tines in sediments were alum num barium cal cium copper,
pot assi um nagnesium silicon, sodium and vanadium |norganics that exceeded upgradi ent |evels by two
to three tines (but not by nore than three tinmes at any point) were chrom um nickel, and zinc.

VI. SUWRRY OF SITE R SKS

An RA was performed to estimate the probability and magni tude of potential adverse hunman health and
environnental effects fromexposure to source area contam nants associated with Site 32/36. Source area
soil and groundwater were evaluated in the risk assessment for Site 32/36 and Zone 3, respectively. The
public health risk assessnent followed a four-step process:

1. Contam nant identification that identified those hazardous substances which,
given the specifics of the site, were of significant concern.

2. Exposure assessnent, which identified actual or potential exposure pathways,
characterized the potentially exposed popul ati ons, and determ ned the extent
of possi bl e exposure.

3. Toxicity assessment, which considered the types and magni tude of adverse
health effects associated with exposure to hazardous substances.

4. Ri sk characterization, which integrated the three earlier steps to sure
the potential and actual risks posed by cancer risks.

The results of the baseline human health and ecol ogical risk assessments for Site 32/36 are di scussed in
the subsections that follow.



A.  Human Heal th Ri sk Assessnent

A total of 39 contam nants of concern identified for the soil were selected for evaluation in the human
health risk assessnent. These contaminants constitute a representative subset of the nore than 65
contaminants identified at the site during the RI. The data for soil sanples at depths of 0 to 2 feet
and 0 to 15 feet were eval uated separately. The 0- to 2-foot-deep soil data are used to evaluate risk
under both current and future use conditions. Contam nants of concern in 0- to 2-foot-deep soil are
presented in Table 2. The contam nants of concern were selected to represent potential site-rel ated
hazards based on toxicity, concentration, frequency of detection, nobility, and persistence in the

envi ronnent .

A summary of the health effects of each of the contam nants of concern can be found in Subsection 632 and
Appendi x L.4 of the Site 32/36 Draft Final R (G 583).

In addition, the O- to 15-foot-deep soil data are used to evaluate risk under a future scenario in which
bui | di ng construction may occur at the site. |If building construction were to occur, subsurface soi
coul d becone mixed with the surficial soil, nmaking subsurface contam nants available for contact with
potential receptors. Contam nants of concern in O- to 15-foot-deep soil are presented in Table 3. For
the 0- to 2-foot-deep interval, there were approxi mately 24 contam nants of concern of the total of 48
contam nants detected in this depth interval. For the 0- to 15-foot-deep interval, there were

approxi mately 33 contam nants of concern of the total of 65 contam nants detected in this depth interval

The overburden and shal |l ow fractured bedrock groundwater, and the deep bedrock groundwater in the Site
32/ 36 source area were evaluated as hot spots during the Zone 3 RI. The source area includes the area of
hi ghly contam nated groundwater, which is indicative of the presence of DNAPL. A total of 40

contam nants of concern identified for the Site 32/ 36 groundwater were selected for evaluation in the
human health risk assessment and are presented in Table 4. A summary of the health effects of each of
the contam nants of concern can be found in Section 6 of the Zone 3 Draft Final R (G 629).

The potential human health effects associated with exposure to the contam nants of concern were estimated
quantitatively through the devel opnent of several hypothetical exposure pathways based on the present
uses and potential future uses of the site. Site 32/36 is not currently used. The future use of Site
32/36 is assuned to be industrial. The following is a Summary of the exposure pathways eval uated. A
nore thorough description is presented in Subsection 6.3.1 of the Site 32/36 Rl Report and the Zone 3 R
Report .

Mai nt enance workers and trespassers were selected as potential current receptors. The mai nt enance worker
was chosen as the current reasonabl e maxi mal |y exposed individual (RVE) for the soil pathway. Potentia
exposure to a nmintenance worker is expected to be greater than that to a trespasser because of a greater
frequency of contact. The current maintenance worker was assumed to be on the site for 2 hours/day, 1
day/ week, 50 weeks/year, for 25 years. Current maintenance activities at the site were assuned to be

m ni mal .

Because future use for Site 32/36 is assumed to continue as industrial, building workers, naintenance
workers, and trespassers were selected as the potential future receptors. The mai ntenance worker was
also selected as the future RVE for the soil pathway. The future maintenance worker is expected to
contact soil with a greater frequency than a trespasser. Soil contact by a building worker (i.e., an

i ndi vidual working inside of a building) is expected to be negligible. The future mai ntenance worker was
projected to be on-site for 2 hours/day, 250 days/year, for 25 years. The exposure frequency of the
future mai ntenance worker was assuned to be greater than that of the current naintenance worker because
the site may be nore active in the future. It is unlikely, however, that the site would support a
full-time (i.e., 40 hours/week) mai ntenance worker

The exposure routes that were evaluated for the soil pathway consist of incidental ingestion of soil and
dermal contact with soil. |n accordance wi th gui dance from EPA Region |, exposure to chem cals through
the inhalation of fugitive dust and vapors originating fromcontam nated soil was not addressed. Dernma
absorption was not evaluated for netal s because absorption of netals through the skin is considered to be
negl i gi bl e.

The exposure doses are expressed as intakes or absorbed doses in ng/kg day. Two sets of doses were

cal cul ated. One set, which is averaged over the exposure duration, is used in the risk characterization
to evaluate the potential for noncancer health effects. The other set, which is averaged over a 70-year
lifetine, is used to evaluate potential cancer risk. Life-time averaged doses are calculated only for
those chem cal s that have been categorized by EPA as carci nogens.



It was assunmed in determning the soil ingestion route for the current and future mai ntenance workers
that the amount of soil ingested fromon-site soil is proportional to the length of time that the worker
spends on-site

An of f-base resident was selected as the future RVE for the groundwater pathway. The off-base resident
is considered to be exposed for 350 days/year for 30 years.

Potential risks were assessed based on three exposure concentrations: the nean, the upper 95% confi dence
limt of the nean, and the maxi mum EPA Region | gui dance recommends that the nmean and maxi num
concentrations be used in calculating risk, while national EPA guidance indicates that the upper 95%
confidence linmt of the mean be used.

Excess lifetime cancer risks were determ ned for each exposure pathway by multiplying the exposure |eve
with the chem cal -specific cancer factor. Cancer potency factors have been devel oped by EPA from

epi denmi ol ogi cal or animal studies to reflect a conservative "upper bound" of the risk posed by
potentially carcinogenic conpounds. That is, the true risk is unlikely to be greater than the risk
predicted. The resulting risk estinates are expressed in scientific notation as a probability (e.g.

1. 00E-06 for 1/1,000,000) and indicate (using this exanple), that an average individual is not likely to
have greater than a 1-in-1-nillion chance of devel opi ng cancer over 70 years as a result of site-related
exposure, as defined to the conpound at the stated concentration. Current EPA practice considers cancer
risks to be additive when assessing exposure to a m xture of hazardous substances.

The hazard index (H') was also calculated for each pathway as EPA' s neasure of the potential for
noncancer health effects. A hazard quotient is calculated by dividing the exposure | evel by the

ref erence doses (RfFD) or other suitable benchnmark for noncancer health effects for an individua

compound. Reference doses have been devel oped by EPA to protect sensitive individuals over the course of
alifetime and they reflect a daily exposure level that is likely to be without an appreciable risk of an
adverse health effect. RfDs are derived from epi dem ol ogi cal or ani mal studies and incorporate
uncertainty factors to help ensure that adverse health effects will not occur. The hazard quotient is
often expressed as a single value (e.g., 0.3), indicating the ratio of the stated exposure as defined to
the reference dose value (in this exanple, the exposure as characterized is approxi mately one-third of an
accept abl e exposure | evel for the given conpound). The hazard quotient is only considered additive for
conpounds that have the sane or simlar toxic endpoint and the sumis referred to as the H

Cal cul ated risks for each individual contam nant of concern for each exposure pathway eval uated are
presented in Appendix L of the Site 32/36 Rl and the Zone 3 Rl Reports. A summary of additive chem ca
risks for each soil pathway evaluated is presented in Table 5 and in Table 6 for groundwater. The
concl usions of the human health risk assessnent are sunmarized in the paragraphs that follow

The total lifeline cancer risk posed by exposure to O- to 2-foot-deep soil was calculated to range from
approximately 4-in-10-mllion (4.10E-07) to 2-in-1-mllion (1.76E-06) for the current mai ntenance worker
and from2-in-1-mllion (2.05E-06) to 9-in-1-mllion (8.78E-06) for the future mai ntenance worker. More
than 99% of the risk is posed by the PAHs, which were the only carcinogenic chenmicals that posed a risk
of greater than 1-in-1-mllion. The cancer risks calibrated for 0- to 2-foot-deep soil are within the
EPA range of generally acceptable risk levels of 1-in-1-nmillion to 1-in-10,000 (1.00E-06 to 1.00E. 04);
however, because of the absence of sensitive receptors, the Air Force believes that these risk |evels do
not require action. EPA typically requires action for cancer risk levels greater than 1. 00E-04.

Base, on the evaluated chemicals, there is no potential for adverse noncancer health effects posed by
exposure to 0- to 2-foot-deep soil. The total (nonsegregated) hazard indices ranged from approxi mately
0.001 (136E-03) to 0.01 (1.13E-02) for the current nai ntenance worker and from 0.007 (6.80E-03) to 0.06
(5.65E-02) for the future mai ntenance worker. The segregated hazard indices ranged from approxi nmately
1.41E-08 to 0.05 (5.28E-02).

The total lifetime cancer risk posed by exposure of the future mai ntenance worker to 0- to 15-foot-deep
soil was calculate to range fromapproximately 2-in-1-mllion (1.57E-06) to 1-in-100,000 (9.99E-06).

More than 99% of the risk is posed by the PAHs. The PAHs and TCE were the only carcinogeni c contam nants
of concern that posed a risk of greater than 1-in-1-mllion. The estimated cancer risks cal cul ated for
0- to 15-foot-deep soil are within the EPA range of generally acceptable risk |evels of 1.00E-06 to

1. 00E- 04; however, because of the absence of sensitive receptors, the Air Force believes that these risk
level s do not require action. EPA typically requires action for cancer risk |evels greater than

1. O0E- 04.

Based on the eval uated chenicals, there is no potential for adverse noncancer health effects posed by
exposure to 0- to 15-foot-deep soil. The total (nonsegregated) hazard indices ranged from approxi mately
0.03 (2.58E-02) to 0.2 (1.73E-01). The segregated hazard indices ranged from approxi nately 7.06E-08 to
0.07 (7.00E-02).



The Air Force believes that direct hunman receptor contact w th hazardous substances in source area Soi
fromthis site does not present an inmnent and substantial endangerment to public health or welfare.
However, actual or threatened rel ease of hazardous substances fromthis site to groundwater may present
an i nm nent and substantial endangernent to public health and welfare if not addressed. Hydraulic and
physi cal containnent of the Site 32 source area conbined with institutional controls restricting
groundwat er use will address this groundwater quality issue.

The results of the hot spot exposure scenario for overburden and shal | ow groundwat er reveal ed that cancer
and noncancer risks to hunman receptors exceeded EPA' s range of generally acceptable risk levels of 1.00
E-06 to 1.00 E-04 for cancer risks and a hazard index of greater than 1 for noncancer risk. The cancer
risk for the deep bedrock hot spot fell between 1.00 E-06 and 1.00 E-04 and the hazard index exceeded 1

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting
the response action selected in this ROD, nay present an imminent and substantial endangernent to public
health, welfare, or the environnent.

B. Ecol ogical R sk Assessnent

A hazard quotient or index greater than 1 indicates that the species may be at risk to an adverse effect
t hrough exposure, but does not necessarily indicate that an adverse effect will occur. A hazard index of
less than 1 indicates that adverse effects are not likely to occur and no action is required. A hazard
index of greater than 10 indicates that risks are at a level of potential concern and may warrant action
A hazard index between 1 and 10 is subject to interpretation based on the toxicity of the chem cal and
the uncertainty in the calculation. |In addition, the frequency of detection and reproducibility of the
data shoul d be investigated. Wether a renedial action nmust be initiated shoul d be exam ned on a
site-by-site basis, after careful consideration of the levels of the hazard indices conpared to the
possi bl e adverse effects of renedial action on the ecological habitat (e.g., loss of existing wetland
comuni ties and other habitats, or increased contam nant mgration resulting fromresuspension of

contam nated fine-grained particles).

The obj ectives of the ecol ogical risk assessnment were to identify and estimated the potentia

ecol ogi cal inpacts associated with the contam nants of concern at Site 32/36. The assessnment focused on
the potential inpacts of contami nants of concern found in the source area soil to terrestrial wildlife
that inhabit or may potentially inhabit the site

It was assumed that exposure to terrestrial wildlife prinmarily occurs when aninmals feed in those areas
affected by site contami nation. For this assessnment, avian and nammal i an species with the greatest
potential for exposure were selected for evaluation of exposure. Species selected were representative of
maj or foraging guilds and trophic levels that are present at Site 32/36. Al though anphi bi ans and
reptiles are inportant conponents of this ecosystem sufficient exposure and toxicity data were not

avail able for their evaluation. An ecological inventory of Pease AFB by the New Hanpshire Natural
Heritage programdid not identify any threatened, endangered, or species of special concern at Site

32/ 36.

The species evaluated and their rel evant exposure pathways are listed as fo | ows:
. Meadow vol e:

- I nci dental ingestion of soil
- I ngesti on of vegetation.

. Anerican robin

- I nci dental ingestion of soil
- I ngestion of soil invertebrates (earthworns).

Potential risk to the nmeadow vol e and Anerican robin were estimated by conparing the estimated daily
doses of contacts of potential concern (average and maximum) with Critical Toxicity Values (CTVs) (i.e.
acceptable daily intakes). Wen toxicity data were not available for a specific substance, toxicity data
for related isoners were used. Species-specific toxicity data for target wildlife species often were not
avai |l abl e for the contam nants of potential concern. Thus, when possible, toxicity values fromthe
literature were selected using the nost closely related species. Toxicity values selected for the
assessnent were the | owest exposure doses reported to be toxic or the highest doses associated with no
adverse effect. Data for chronic toxicity were preferentially used, when avail abl e.



The total average hazard index for the meadow vole at Site 32/36 is presented in Table 5. As shown in the
table, the cunul ative hazard index is 3.08. Lead contributed approxinmately 90% of the total average
hazard i ndex as foll ows:

. Lead ) 82% (H = 2.53).
. Copper ) 8% (H = 0.25).
The majority of the hazard index attributed to lead was the result of soil ingestion. Mich of the

average copper hazard index can be attributed to plant ingestion

The total maxi num hazard index for the meadow vole at Site 32/36 is also presented in Table 7. As shown
in the table, the cumul ative hazard index is 23.4. As with the total average hazard index, |ead and
copper contributed approxi mately 93% of the total maxi num hazard; however, bis(2-ethyl hexyl)phthal ate at
maxi mum concentration contributed 5% of the total maxi numhazard. The prinmary chemcals and their
contributions to the maxi mum cunul ati ve hazard i ndex follows:

. Lead ) 9C% (H = 21.1).
. Bi s(2- et hyl hexyl )phthalate ) 5% (H = 1.16).
. Copper ) 3% (H = 0.79).

The pat hway contribution to the nmaxi mum hazard i ndex for the neadow vole was simlar to that observed for
t he average hazard index w th bis(2-ethyl hexyl)phthalate contributing primarily through the soi
i ngestion pat hway.

The total average hazard index for the Anerican robin at Site 32/36 is presented in Table 8.

As shown in the table, the total average hazard index for the Arerican robin was 0.99, and the naxi mum
total hazard index was 2.96. The only chemcal with a hazard quotient greater than 1 was chrom umat the
maxi num concentrati on

In sumrary, contaninants in source area surface soil at Site 32/36 posed risks to the representative
species in excess of the EPA benchmark values. For the Amrerican robin, the total average hazard i ndex
was bel ow benchrmark val ues, and the total maxi mum hazard index was only slightly above the benchnark
value. For the neadow vole, both the total naxi numand total average hazard indices were in excess of
benchmark val ues. Lead and copper contributed 90% of the total average and maxi mum hazard i ndices for
t he neadow vol e. The highest detected | ead and copper concentrations were in soil in the area of the
former drum storage area (|l ocation 763).

There are several significant uncertainties associated with the estimation of risk to the neadow vol e at
Site 32/36 as a result of exposure to |lead. These uncertainties, which result in a very conservative
estimate of potential risk, are |listed bel ow

. Sanpl e Station 36-763-B001, which had the maxi num detected | ead concentration in soil (417
ng/ kg), is located in a mowed | awn directly adjacent to a parking area for Building 119
The habitat conditions at this |ocation are not preferred by the nmeadow vol e and therefore,
exposure to lead at this location woul d probably be limted.

. As discussed in the uncertainty analysis in the Site 32/36 Draft Final R Report (G583), if
sanpl e 36-763-B001 were excluded fromthe analysis, |ead would not renmain as a chem cal of
concern for this data set. In addition, if sanple 36.763-B001 were renoved fromthe 0- to

2-foot soil data set, the resulting nmean and naxi mum | ead concentrati ons woul d be 13.37 and
26. 8 ng/ kg, Respectively, concentrations that would not result in a substantial risk of
adverse effects to resi dent neadow vol es.

. Finally, subsequent to the conpletion of the Site 32/36 R, a preferred toxicity study was
identified for determning a mamralian CTV for |ead. The mammalian CTV for |ead devel oped
using the preferred study was 5. 64E+00 ng/ kg-day. The original mammalian CTV for |ead used
inthe Site 32/36 R was 1.00E-01 ng/kg-day. |If the new CTV were used, the hazard index
resulting fromlead exposure, even if sanple 36-763-B001 were included, would be | ess than
one.

Consi dering the af orementioned uncertainties, the potential risks of adverse effects to the neadow vol e
at Site 32/36 appear to be mnimal.



VI1. DEVELOPMENT AND SCREEN NG OF ALTERNATI VES
A Statutory Requirenents/Response hjectives

Section 121 of CERCLA establishes several statutory requirenments and preferences, including renmed a
actions must be protective of human health and the environnment; remedi al actions, when conpl ete, nust
comply with all federal and more stringent state environnental standards, requirenments, criteria, or
limtations, unless a waiver is invoked; the renedi al action selected nust be cost effective and use
permanent solutions and alternative treatment technol ogi es or resource recovery technologies to the
maxi mum extent practicable; and a preference for renmedies in which treatnent that permanently and
significantly reduces the toxicity, nmobility, or volune (TMW/) of the hazardous substances is a principa
el ement over renedi es not involving such treatnent. Response alternatives were devel oped to be

consi stent with these nmandates

Based on prelimnary infornation relating to types of contam nants, environnental media of concern, and
potential exposure pathways, Renedial Action Cbjectives (RACs) were devel oped to aid in the devel oprment
and screening of alternatives. These RAGs were devel oped to nmitigate existing and future potentia
threats to human health and the environnent via source control. RAGs for Site 32/36, which were
presented in detail in the Site 32/36 RDFFS Report (G 662), are discussed briefly in the follow ng

par agr aph.

The results of the hunman health and ecol ogical risk assessnments reveal ed that contaminants in Site 32/ 36
source area soil do not pose unacceptable risks to human or ecol ogi cal receptors under the current or
future exposure pathways selected for the site, except for |ead and copper at the former drum storage
area at Site 36, which contributed 90% of the total hazard indices that exceeded benchnmark val ues. Due
to the uncertainties associated with the ecol ogical risk assessnment, especially for the neadow vol e | ead
exposure, as described in the previous subsection, RAGs for ecological risk were not devel oped. Because
sone of the contam nants in Site 32/36 source area soil could | each to groundwater at concentration that
nmay present an unacceptable health risk, the follow ng source control RAO was devel oped

. To reduce the mgration of contamnants fromSite 32/36 source area soil and groundwat er
such that groundwater outside the Tl Zone will attain all chemnical-specific groundwater
standards within the 30-year reasonable tine frame for groundwater restoration

RAGCs for the mitigation of contam nants that have migrated to face water and sedinment fromthe Site 32/36
source area and di ssol ved phase contam nants i n groundwater beyond the boundary of the Tl Zone are
addressed in the Zone 3 FS and ROD.

B. Technol ogy and Alternative Devel opnent and Screening

CERCLA and the National G| and Hazardous Substances Contingency Plan (NCP) set forth the process by
whi ch renedi al actions are evaluated and selected. |n accordance with these requirenents, a range of
alternatives was devel oped for the Site 32/36 source area

The FS devel oped a range of alternatives, including some in which treatnent that reduces the TW of the
hazar dous substances is a principal elenent. This is range included an alternative that attenpts to
remove or destroy hazardous substances to the maxi mumextent feasible, elimnating or mninzing the need
for long-term managenent. This range also included alternatives that treat the principal threats posed
by the site but vary in the degree of treatnent enployed and the quantities and characteristics of the
treatnment residuals and untreated waste that must be managed; alternatives that involve little or no
treatment but provide protection via containnment through engineering or institutional controls; and a
no-action alternative

In Section 3 of the Site 32/36 RDFFS Report, technol ogies were identified, assessed, and screened based
on inplenentability, effectiveness, and cost. These technol ogi es were conbined i nto seven source contro
alternatives and were presented in Section 4 of the Site 32/36 RDFFS Report Each source contro
alternative was then evaluated in detail and screened in Section 5 of the Site 32/36 RDFFS Report. An
addi tional source control alternative was devel oped and screened in the Site 32/36 FS Addendum 1.

VI11. DESCRI PTI ON OF ALTERNATI VES

This section provides a brief narrative sunmary of each alternative that was evaluated in detail in
Section 5 of the RDOFFS and in the Site 32/36 FS Addendum 1. A detailed tabul ar assessnent of
Alternatives 1 through 7 is presented in Tables 5.2-1 through 5.2-7 of the RDFFS and a detail ed tabul ar
assessnent of Alternative 8 is presented in Table 1 of the Site 32/36 FS Addendum 1.



A Source Control Alternatives Anal yzed

The source control alternatives analyzed for the site include the foll ow ng:

. Alternative 1: No action except long-termenvironnental nonitoring (considered as a baseline
requi renment by CERCLA).

. Alternative 2: Long-term groundwater extraction for hydraulic contai nnent of source area
contami nants; on-site treatnment and di sposal of extracted groundwater; and excavation and
off-site disposal of Site 6 VOC and netal s-contam nated soil.

. Alternative 3: Isolation of the Site 32 source control area using horizontal and verti cal
barriers; extraction/on-site treatnent and di sposal of groundwater fromw thin the Site 32
source area; and excavation and off-site disposal of Site 36 VOC- and netal s-cont am nat ed
soil.

. Al ternative 4: Excavation and on-site treatment of Sites 32 and 36 VOC-contam nated soil;
extraction, on-site treatnent, and disposal of groundwater; and excavation and off-site
di sposal of Site 36 netal s-contam nated soil.

. Alternative 5: Passive renediation of the Site 32 source area via in situ absorption, and
excavation and off-site disposal of Site 36 VOG- and netal s-contam nated soil.

. Alternative 6: Excavation and on-site treatnent of Site 36 VOC-contam nated soil and Site 32
MCS unit soil; in situ treatnent of the remaining Site 32 VOC contam nated soil by soil
vapor extraction and air sparging; extraction, on-site treatnment and di sposal of
groundwat er, and excavation and off-site disposal of Site 36 netal s-contami nated soil.

. Alternative 7: Isolation of the Site 32 source area by vertical barriers; excavation and
on-site treatnent of Site 36 VOC contaminated soil and Site 32 MCS unit soil; pneunatic
fracturing in conpetent bedrock, dual-phase extraction, and on-site treatment of groundwater
and vapor; and excavation and off-site disposal of Site 345 netal s-contam nated soil.

. Alternative 8: Isolation of the Site 32 source area by vertical barriers; extraction and
treatnent of groundwater fromw thin and bel ow the vertical barriers; |ong-term groundwater
and treatnment systemnonitoring; excavation and off-site disposal of Site 36 VOC and
netal s-contam nated soil; and placenment of |and use restrictions.

Alternative 1 -- No Action

Consistent with the requirenents of the NCP and subsequent EPA gui dance, the no-action alternative for
Site 32/36 was evaluated in detail in the FSto serve as a baseline for conparing existing site
conditions with those conditions resulting fromother alternatives. No cleanup or nmitigati on neasures
woul d be used to renedi ate contam nant sources or their potential mgration pathways. Renoval of
contam nants fromthe source areas woul d be dependent on the dynam cs of natural nechani sns, such as
di ssol ution, dispersion, adsorption/desorption, and bi odegradati on.

The only activity to be perfornmed for this alternative is the Superfund Armendments and Reaut hori zation
Act (SARA) review, which would occur every 5 years. Because the Zone 3 FS includes institutional
controls, such as G oundwater Managenent Zone (GVEZ), which would include the Site 32/36 area, no
additional institutional controls are necessary for this alternative.

Estimated Time for Design and Construction: 2 nonths.

Estimated Period of Operation: 30 years.

Estimated Capital Cost: None.

Estimated Qperation and Mai ntenance (Q8&\) Cost (net present worth): $65, 000.
Estimated Total Cost (net present worth): $65, 000.

Alternative 2 -- Extraction, On-Site Treatnent, and D sposal of G oundwater, and Excavation and Of-Site
Di sposal of Site 36 VOC- and Metal s-Contami nated Soil This alternative would consist of the follow ng
remedi al actions:

. G oundwat er extraction fromthe source and surrounding areas to control contam nant plume
m gration via hydraulic containment.



. On-site groundwater treatnent and di sposal by reinjection on-site and/or discharge to the
base sanitary sewer or |ocal stormdrain.

. Excavation and off-site disposal of VOG- and netal s-contam nated soil adjacent to Buil ding
119 (Site 36).

. Long-term groundwat er and treatment system nonitoring.

Estimated Time for Design and Construction: 9 nonths.
Estimated Period of Operation: 30 years.

Estimated Capital Cost: $1, 137, 000.

Esti mated O&M Cost (net present worth): $7,215, 100.
Estimated Total Cost (net present worth): $8, 388, 000.

Alternative 3 - Isolation of the Source Area Using Horizontal and Vertical Barriers, On-Site Treatnent
and D sposal of G oundwater, and Excavation and Of-Site D sposal of Site 36 VOC and Mt al s- Cont am nat ed
Soi |

This alternative consists of the follow ng renedial actions:

. Contai nnent of the Site 32 source area with horizontal and vertical barriers.

. Extraction of groundwater fromw thin and bel ow the source area and on-site treatnment and
di sposal by on-site reinjection and/or discharge to the base sanitary sewer or |local storm
dr ai n.

. Excavation and off-site disposal of Site 36 VOG- and metal s-contani nated soil.

. Long-term groundwat er and treatment system nonitoring.

Estimated Time for Design and Construction - 1 nonth.
Estimated Period of Operation: 30 years.

Estimated Capital Cost: $3, 359, 000.

Estimated O8&M Cost (net present worth): $2,190, 600.
Esti mated Total (net present worth): $5, 550, 000.

Alternative 4 -- Excavation and On-Site Treatnent of Site 32/36 VOC Contam nated Soil; Extraction,
On-Site Treatnment, and D sposal of G oundwater; and Excavation and Of-Site Disposal of Site 36
Met al s- Cont am nat ed Soi |

Alternative 4 consists of the follow ng activities:

. Construction of a vertical barrier wall to facilitate VOC contam nated soil excavati on.

. On-site chem cal oxidation treatment and di sposal of VOC-contani nated soil.

. Excavation and off-site di sposal of netal s-contam nated soil adjacent to Building 119 (Site
36) .

. On-site treatnment of groundwater recovered from excavation dewatering and on-base di sposal

of treated groundwater via discharge to the base sanitary sewer or local stormdrain, or
reinjection upgradient in Zone 3.

. Demolition and off-site disposal of part or all of Building 113.

Estimated Time for Design and Construction - 3 nonths.
Estimated Period of Operation: 1 nonth.

Estimated Capital Cost: $3, 405, 100.

Estimated &M Cost (net present worth): $64, 700.

Esti mated Total (net present worth): $3,470, 000.

Alternative 5 -- Passive Renediation of the Source Area Using In Situ Adsorption, and Excavati on and
Of-Site Disposal of Site 36 VOC and Metal s-Contam nated Soil Alternative 5 consists of the follow ng
remedi al actions:



. Pl acerment of adsorption material (Reclaimpolyner canisters) in groundwater wells in the
source control area.

. Periodic recovery and repl acenent of polymer canisters, and shipnent of used canisters to
the vendor for contam nant extraction and pol ymer regeneration.

. Excavation and off-site disposal of VOG- and netal s-contam nant soil at Site 36.

. Install ation of additional groundwater wells in the source control area if prelimnary
application of the technology is successful and if [there is reason to believe additional
wel I's woul d accel erate the renedi ati on process.

Estimated Time for Design and Construction - 1 nonth.
Estimated Period of Operation: 30 years.

Esti mated Capital Cost: $558, 800.

Estimated O8&M Cost (net present worth): $1, 654, 600.
Estimated Total (net present worth): $2,213, 000.

Alternative 6 -- Excavation and On-Site Treatnent of Site 36 VOC Contaninated Soil and Site 32 MCS Unit
Soil; In Situ Treatrment of Remaining Site 32 VOC Contaninated Soil by Soil Vapor Extraction and Air
Spargi ng; Extraction, On-Site Treatnent, and Disposal of G oundwater; and Excavation and Of-Site D sposal
of Site 36 Metal s-Contani nated Soi |

Alternative 6 consists of the follow ng activities:

. Excavation within the Site 32 source control area to renobve the MCS unit w th excavation
dewat ering, if necessary.

. Backfilling of the excavation with clean granular soil to enhance Soil Vapor Extraction
(SVE) efficiency. SVE involves the application of negative pressures within the soil vadose
zone to induce chem cal constituents to vaporize and be renoved as a gas.

. Creation of an enhanced vadose zone in the VOC contam nated soil area by groundwater
extraction, if necessary and feasible to enhance SVE efficiency.

. In situ treatnent of contam nated vadose zone soil via SVE, and renoval of VOCs in extracted
vapor via activated carbon adsorpti on.

. Air sparging of the saturated zone to enhance contam nant remnoval via SVE.
. Excavation and off-site disposal of Site 36 netal s-contam nated soil.
. On-site treatnent via chem cal oxidation of recovered groundwater and VOG- cont ani nated soil

excavated fromSites 32 and 36.

. Di scharge of treated groundwater to the base sanitary sewer or local stormdrain system
. Of-site disposal of treated soil that could not be used as backfill.
. Treat ment system nonitoring.

Estimated Time for Design and Construction - 9 nonths.
Estimated Period of Operation: 5 years.

Esti mated Capital Cost: $2, 404, 000.

Estimated O8&M Cost (net present worth): $431, 200.
Estinmated Total (net present worth): $2,835, 000.

Alternative 7 -- Isolation of the Site 32 Source Area by Vertical Barriers, Excavation and On-Site
Treatnent of Site 36 Voc-Contaminated Soil and Site 32 MCS Unit Soil, Pneumatic Fracturing in the Shallow
Bedr ock, Dual -Phase Extraction and On-Site Treatnent of G oundwater and Vapor, and Excavation and
Of-Site Disposal of Site 36 Metal s-Contam nated Soi l

This alternative consists of the follow ng renedial actions:

. Excavation of Site 36 VOC and netal s-contam nated soil with off-site disposal of
nmet al s-contanmi nated soil .



. Installation of vertical barriers (sheet piling) around the Site 32 source area.

. Excavation of the MCS unit fromthe Site 32 source area (with dewatering if necessary), and
on-site treatnent of this soil and Site 36 VOC contami nated soil by chenical oxidation.

. Pl acenment of an inpermeabl e geomenbrane over the LS unit in the Site 32 excavation and
backfilling with clean granular soil.

. Pneunmatic fracturing in bedrock and installation of sunps in conpetent bedrock.

. Extraction of groundwater from shallow bedrock wells in the source control area.

. Install ation of passive air inlet vents and dual - phase extraction vents in the source area.

. Removal of groundwater and vapor from dual - phase action wells.

. On-site treatnent of groundwater by chem cal oxidation for inorganic conpound renoval and

activated carbon for organic conpound renoval .

. On-site vapor treatment by vapor-phase activated carbon.
. Of-site disposal of excavated and treated soil.
. Di scharge of treated groundwater to the base sanitary sewer or local stormdrain system or

reinjection upgradi ent of Zone 3.
. Treat ment system nonitoring.

Estimated Time for Design and Construction - 1 nonth.
Estimated Period of Operation: 5 years.

Estimated Capital Cost: $2, 605, 900.

Estimated &M Cost (net present worth): $815, 800.
Estimated Total (net present worth): $3,422, 000.

Alternative 8 -- Source Control - Containment of DNAPL Area, On-Site Treatnent of G oundwater, and
Excavation and Of-Site D sposal of Site 36 VOG- and Mt al s- Cont am nat ed Soi |

This alternative consists of the follow ng renedial actions:

. Isolation of the source area at Site 32 using vertical barriers to prevent to the maxi num
extent possible the novenent of groundwater through the source area and to contain the
hi ghly contam nated soil and groundwater from horizontal novenent.

. G oundwat er extraction fromw thin and bel ow the contained area to hydraulically contain
groundwat er within the source area. The contam nated groundwater woul d be treated at the
existing Site 32/36 treatnent plant. The plant will require nodifications based on this
action as well as additional proposed action within Zone 3. Treated groundwater woul d be
di scharged to off-site (on-base) subsurface recharge trenches or surficially applied on
base.

. Treat ment of extracted groundwater in the nodified Site 32/36 treatnment plant via chem cal
oxidation, filtration, and air stripping.

. Excavation and off-site disposal of Site 36 VOG- and metal s-contani nated soil .

. Establ i shnent of a Tl Zone within which cleanup to identified chenical-specific ARARsS is not
consi dered feasible based on a Tl determ nation.

. Pl acement of restrictions on use of groundwater and regul ati on of excavation activities at
the Site 32 source area.

. G oundwat er and treatment system nonitoring.



Estimated Time for Design and Construction - 9 nonths
Estimated Period of Operation: 30 years.

Esti mated Capital Cost: $1, 226, 900.

Estimated &M Cost (net present worth): $3,596, 180.
Estimated Total (net present worth): $4,823, 000

I X SUMVARY CF THE COWPARATI VE ANALYSI S OF ALTERNATI VES

Section 121(b)(1) of CERCLA presents several factors that nust be considered when assessing alternatives.
Bui | ding on these specific statutory nandates, the NCP articul ates nine evaluation criteria to be used in
assessing the individual remedial alternatives

A detail ed analysis was perforned on the alternatives using the nine evaluation criteria in order to
select a site remedy. The following is a summary of the conparison of each alternative's strengths and
weaknesses with respect to the nine evaluation criteria. These criteria are summarized in the follow ng
par agr aphs.

Threshold Criteria

The two threshold criteria described nmust be nmet in order for the alternatives to be eligible for
sel ection in accordance with the NCP.

1. Overall protection of human health and the environment addresses whether a
remedy provi des adequate protection and describes how risks posed through
each pathway are elimnated, reduced, or controlled through treatnent,
engi neering controls, or institutional controls.

2. Conpl i ance with ARARs addresses whether a renedy will attain all federa
and nore stringent state environnental or facility siting |aws, or whether there
are grounds for invoking a waiver pursuant to the requirements of the NCP

Primary Balancing Oriteria

The following five criteria are utilized to conpare and eval uate the el ements of one alternative to
anot her once the threshold criteria have been net.

3. Long-term effecti veness and pernanence assesses alternatives based on the
I ong-term and pernanence they afford, along with the degree of

4. Reduction of TMW through treatnent addresses the degree to which alternatives
use recycling or treatment that reduces TMWV, including how treatnent is used
to address the principal threats posed by the site.

5. Short-term effectiveness addresses the period of tine needed to achi eve
protection and any adverse inpacts on human health and the environnent
that may be posed during the construction and i npl enentati on period, unti
cl eanup goal s are achi eved.

6. I npl erentabi l ity addresses the technical and administrative feasibility of a
remedy, including the availability of material and services needed to
inmpl enent a particular option.

7. Cost includes estimated capital and O8M costs, as well as present-worth costs
Modi fying Oriteria

The nmodifying criteria are used in the final evaluation of renedial alternatives, after public coments
on the R and FS Reports and Proposed Plan are received

8. St ate acceptance addresses the state's position and key concerns related to the
preferred alternative and other alternatives, and the state's comments on
ARARs or the proposed use of waivers.

9. Communi ty acceptance addresses the public's general response to the alternatives
described in the Proposed Plan and Rl and FS Reports. Community acceptance of both the
original and the revised Proposed Plans for Site 32/36 was eval uated based on witten



comrents and verbal comments received in public neetings during the public conment
peri od.

Det ai |l ed tabul ar assessnments of each alternative according to the threshold and bal anci ng criteria
are presented in Tables 5.2-1 through 5.2-7 of the Site 32/36 RDFFS and in Table 1 of the Site 32/36 FS
Addendum 1.

Fol |l owi ng the detailed anal ysis of each individual alternative, a conparative analysis, focusing on the
rel ative performance of each anal ysis against the threshold and bal ancing criteria, was conducted. This
conparative analysis is presented in Table 9.

The foll owi ng subsection presents the nine criteria, including the two nodifying criteria not discussed
in the ROFFS, a brief narrative summary of the alternatives, and the strengths and weaknesses according

to the detail ed and conparative anal ysis.

A, Overall Protection of Human Health and the Environnent

Overal |l protection of human health and the environment addresses how an alternative as a whole wll
protect human health and the environnent. This includes an assessnent of how public health and
environnental risks are properly elinmnated, reduced, or controlled, through treatnent, engineering
controls, or institutional controls.

Al of the alternatives eval uated would be coupled with institutional controls restricting groundwater
use that will be in place as part of the overall Zone 3 renmedy. These restrictions would be designed to
prevent hunman receptors from contacting contam nated groundwater. Because contamination will remain in
pl ace and given the long-termuncertainties of enforcing institutional controls after the property has
been transferred, it cannot be said that institutional controls alone render these alternatives equally
protective. Those alternatives that woul d successfully renmove and/ or contain contam nants would clearly
provide a greater |evel of protection at Site 32/36

Wth respect to Site 32, Alternative 1, the no-action alternative, would provide no additiona

protection over the |ong-term because contani nants would continue to | each freely from source area soi
to groundwater. Alternatives 4, 5 6, and 7 all involve the renoval and treatnent of source area
contam nants at Site 32. If it were possible to inplenent these alternatives, they would provide varying
but significant protection at Site 32. However, because of the Tl conditions at Site 32, successfu

inpl enentation of these alternatives is unlikely. Aternatives 2, 3, and 8 are designed to contain the
Site 32 source area contam nants via groundwater extraction and treatment alone, or in conbination with
physical barriers. |f inplemented, these alternatives would al so provide significant protection at Site
32. O these three alternatives, Alternative 8 is expected to adequately contain the source, and as a
secondary effect will renove sone contami nants through source area punp and treat, which is part of the
hydraul i ¢ contai nnent conponent of this alternative. Conbined with grater use restrictions in the
vicinity of Site 32/36, Alternative 8 will provide the highest |evel of protection to hunan health and

t he environnent.

Wth respect to Site 36 source area soil, Alternatives 2 through 8 would provide an equal |evel of
protection by excavating the soil and disposing of it off base

B. Conpliance with ARARs

Conpl i ance with ARARs addresses whether a renedy conplies with all state and federal environnental and
public health laws and requirenents that apply or are relevant and appropriate to the conditions and
cleanup options at a specific site. If an ARAR cannot be net, the reasons nust be clearly stated and a
wai ver (e.g., a Tl ARAR waiver) may be required

Chemi cal - Specific - Because elimnation of DNAPL, the primary source of groundwater contanination at Site
32, has been determned to be infeasible, none of the alternatives evaluated in the FS woul d be expected
to attain chemcal -specific groundwater ARARS within the source area within a reasonable time frane
(i.e., 30 years). Consequently, in order to inplenment any of the alternatives, an ARAR wai ver woul d have
to be obtai ned. Such a waiver nay be obtained under CERCLA Subsection 121(d)(4)(c) when conpliance with
ARARs cannot be achi eved because it is technically inpractical froman engineering perspective
Alternative 8, which is the only alternative devel oped after the Tl Eval uation was conducted,
specifically anticipates the granting of a TI ARAR wai ver as part of the alternative, and, as a result,
MCLs and Maxi mum Cont am nant Level CGoals under the SDWA, State Of New Hanpshire Primary Drinking Water
Criteria, and the State of New Hanpshire G oundwater Quality Criteria and Anbient G oundwater Quality

St andards woul d be waived within the Tl Zone for specified contam nants.



At Site 36, all of the alternatives are expected to neet chem cal -specific groundwater within a
reasonabl e tine frame because contam nated soil that poses a risk of leaching will be excavated and
di sposed of off-site.

Locati on-Specific -- Al the alternatives would be conducted to ensure that no adverse inpacts to
wet |l ands will occur, given that wetlands occupy a portion of the site in the vicinity of renedial
activities.

Action-Specific -- Al of the alternatives would be conducted to nmeet action-specific ARARs. Extract ed
groundwat er woul d be treated to neet groundwater cleanup standards prior to discharge. Aternatives 2

3, 4, 6, and 7, which involve discharges of treated groundwater to the sewer or stormdrain, would neet
all applicable standards. Al of the alternatives would conply with state RCRA standards in handling
hazardous wastes. Finally, air emssions fromthe groundwater treatnment facility and soil excavation
activities would be nonitored to ensure that they do not exceed federal and state em ssions standards

C. long-Term Effecti veness and Per manence

Long-term effecti veness and permanence refers to the ability of an alternative to maintain
reliable protection of human health and the environnent over tine once the cleanup goal s have been net.

The no-action alternative would not effectively reduce |eaching of contam nants from source area soil to
groundwat er. Sone reduction in source area contam nation woul d occur through natural attenuation
processes, but contam nants would continue to | each into groundwater for decades. Alternative 2 would
depend nmainly on a hydraulic containnent system consisting of a groundwater extraction and a treatnent
system Pilot tests of a punp and treat systemat Site 32 have indicated that the ability of Alternative
2 to effectively control contam nant migration away fromthe source is constrained by the possibility
that settling or subsidence will occur as a result of |lowering the water table through groundwater
traction. |If subsidence is significant, the integrity of nearby buildings may be so conprom sed that
dermolition or costly repair of the structures would be necessary. However, if groundwater is extracted at
a lower rate that is not likely to negatively inpact building integrity, effective containment of
contaminants is questionable.

Alternative 3 includes, anong its other remedi al conponents, the use of horizontal barriers to mnimze
t he novenent of contami nated groundwater through the Site 32 source area soil and into the bedrock. A
hori zontal barrier consists of a grout-filled zone in the shallow fractured bedrock. This would involve
directional drilling fromthe site perineter and the injection of grout to formthe barrier. However
successful installation of horizontal barriers at the Site 32 source area would be difficult to achieve
because of the highly irregular and undul ati ng bedrock surface, as well as the other inherent
difficulties and unknowns associated with this technol ogy.

Alternative 4 woul d consist of excavating Site 32 source area soil with on-site chemcal oxidation

treatnment and di sposal of VOC- contami nated soil. Excavation activities would be conplicated by the
proximty of the surrounding buildings to the area requiring excavation, the deep depth of the
contami nated soil, and the high water table. The building settlenent problens di scussed above in

connection with Alternative 2 would be likely to occur during dewatering of the soil prior to and during
excavation. Because residual DNAPL is believed to be present in the bedrock fractures, much of the
contanmi nation nay be inaccessible by excavation. Additionally, the nature of DNAPL novenment in the
subsurface nmakes successful excavation of the entire DNAPL source highly unlikely, particularly because
separ at e- phase DNAPL has not been located at the site. Consequently, the contami nation that is not
excavated will continue to | each contam nants into the groundwater

Alternative 5 would utilize an adsorptive polyner to passively renove contanm nant nmass fromthe source

area. However, the effectiveness of this technology at DNAPL sites is unproven. Based on the |ack of

data showi ng successful inplementation of this technology, the effectiveness of Alternative 5 cannot be
assessed.

Alternative 6 uses in situ SVE and air sparging to renove VOC contami nants from Site 32 source area soil

I mpl emrenti ng these technol ogi es woul d require dewatering and renoval of the MCS unit and creation of an
enhanced vadose zone in the VOC contam nated soil area by groundwater extraction, if necessary and

possi ble. However, there are site-specific unknowns, such as air perneability of soil, the inpact of air
sparging on DNAPL nobility, and the potential for subsidence of adjacent buildings resulting from

dewat ering, that present concerns about the effectiveness of this alternative

Alternative 7, anong its other remedi al conmponents, entails pneurmatic fracturing in the bedrock and the
installation of sunps in the conpetent bedrock to collect free-phase DNAPL pools. Because DNAPL pool s
have not yet been located at this site, and the possibility that pneumatic fracturing could result in
unf avorabl e DNAPL nobilization, this method is not likely to be effective



Alternative 8 consists of a conbination of a vertical barrier and a hydraulic contai nnent system The
long-termeffectiveness of this alternative is primarily dependent upon successful installation of a
vertical barrier. The barrier would have to be keyed into the undul ating fractured bedrock surface. The
hydraul i ¢ contai nment system consisting of a groundwater extraction and a treatment system would not be
expected to cause buil ding subsi dence under this alternative because hydraul i c contai nment, when conbi ned
with vertical barriers, could be achieved at a nuch | ower punping rate. Consequently, Alternative 8 is
expected to be effective in isolating source area contam nants

Wth respect to site 36 soil, Alternatives 2 through 8 would all be effective in protecting hunman health
and the environnent over the long term Under all of these alternatives, VOC and netal s-contam nated
soi|l woul d be excavated and transported off-site, thereby elimnating the risks posed by |eaching of
contam nants fromsoil into groundwater

D. Reduction of Toxicity, Mbility, or Volune Through Treatnent

Reduction of TMW through treatment are three principal neasures of the overall perfornmance of an
alternative. The 1986 anendnents to the Superfund statute enphasize that, whenever possible, a renedy
shoul d be selected that uses a treatnment process to pernmanently reduce the |level of toxicity of

contami nants at the site, the spread of contam nants away fromthe source of contam nation, and the
vol ume or anount of contami nation at the site

Some reduction in the TW of contami nants may occur in Alternative 1 as a result of natural attenuation
processes. This reduction would probably be slow, and may be considered m nimal even over several
decades.

Alternatives 2, 3, and 8 would provi de sone | evel of volune reduction by punping and treating extracted
groundwat er to renove sonme of the residual contam nation at the Site 32 source area as part of the
hydraul i c contai nnent process. However, these alternatives are specifically designed to reduce the
nobi l ity of contam nants because their primary objective is to prevent the further mgration of source
area contam nation

If it were possible to inplenent Alternatives 4 through 7 (the treatment alternatives), they would
provide varying levels of TW reduction. However, as discussed above, it is not likely that these
alternatives could be successfully inplemented at Site 32 in light of the finding of TI

The TW of netal s- and VOC-contaminated soil fromthe Site 36 source area would be pernanently reduced by
Al ternatives 2 through 8 through excavation, treatnent; and off-site disposal

E. Short-Term Eff ecti veness

Short-termeffectiveness refers to the likelihood of adverse inpacts on hunman heal th or the environnment
that may be posed during the construction and inplenentation of an alternative until cleanup goals are
achieved. It also evaluates howlong it will take for an alternative to attain protection. Alternative 1
woul d not result in adverse inpacts on human health or the environment during inplenentation. However

it may take decades for natural attenuation processes to restore source area groundwater quality to

cl eanup goal s

Alternatives 2, 3, 4, 6, 7, and 8 would pose sone potential risk resulting froman unexpected release of
vapors from groundwater extraction and treatnent, and spills or |eaks of untreated groundwater and
treatnment chemicals occurring during the renedi ati on period. Engi neering precautions would be taken to
ensure protection of workers during operation, including vapor detection systens within the treatnent
bui | di ng, proper personal protective equipnent (PPE) and em ssions nonitoring. These techniques would be
inplenented for all alternatives involving | ong-term groundwat er treatnent.

Air emssions also may occur fromthe SVE systemin Alternative 6 and the dual - phase extracti on systemin
Alternative 7. A though the systemis closed, accidental releases nay occur that could pose potentia
health risks to workers and area residents. Mbonitoring equi pment and PPE woul d be inportant engineering
controls. Short-term exposure to groundwater fromextraction and treatnent would be limted for
Alternatives 6 and 7 a 5-year operational period is specified for these two alternatives. As previously
di scussed, successful inplementation of these alternatives, however, is highly unlikely.

Excavation of relatively large volunes of VOC- contam nated soil performed for Alternatives 4, 6, and 7
may generate potentially hazardous air em ssions. Air nonitoring, dust suppression techni ques, PPE, and
encl osed cabs on construction equi pnent would be used to protect workers. The short-term exposure
associ ated with groundwater extraction from excavati on dewatering would be simlar to that for
Alternative 2, but for a shorter renedial tinme frame (several nonths)



Potential short-termrisks to the comunity and workers during inplenentation of Alternative 5 would be
mninmal. Localized risks could result fromVOC and dust emni ssions generated during excavation well
installation and repl acenent of the adsorptive polymer canisters. Engineering controls would be used to
mnimze these enissions, and on-site air quality nmonitoring would be conducted to evaluate the |evel of
respiratory and dermal protection required by the workers.

Al alternatives, with the exception of Alternatives 1 and 5, may potentially affect the wetl ands because
of inplenentation of groundwater extraction or dewatering. Wetlands would be restored with native
vegetation after conpletion of the renedial action

M ni mal potential risk to the environnent and the surrounding comunity woul d be associated with the
installation of the source area contai nment system the groundwater extraction and treatment system or
the excavation of Site 36 soil under the selected renedy. Institutional controls would be required for
protection because of the potential for human receptor exposure to contam nated groundwater outside of
the hydraulically contained area. Protectiveness would be naintained as |ong as contam nants di d not

m grate beyond the area where institutional controls are in effect.

Excavation and off-site disposal of Site 36 VOC- and netal s-contani nated soil would be conpleted in
approximately 1 week, and therefore protection to potential hunman receptors woul d be achieved in the same
tine frame.

F. Inplenentability

Inpl emrentability refers to the technical and adm nistrative feasibility of an alternative, including the
availability of materials and services needed to inplenent the alternative.

The no-action alternative would not present inplenentation difficulties.

Alternatives 2, 3, and 8 would use readily avail abl e technol ogi es for groundwater extraction and
treatment. No technical difficulties would be expected, although the length of time required to achieve
cl eanup goals is unknown. Alternative 3, which includes both vertical and horizontal barriers, presents
sone conpl exity because confirmation of conpleteness of the horizontal barrier is difficult.
Additionally, inplenentation of horizontal barriers could be problematic and tinme-consumng. Specialty
contractors would be required for drilling horizontal wells and grouting bedrock. The application of
this technology to create horizontal barrier is unproven, especially for conditions at this site. The
nost significant uncertainty would be locating the precise depth of the horizontal barriers into the
bedrock that would be required for successful inplementation of this alternative. Alternative 8 presents
sone conplexity associated with the installation of vertical barriers (proposed sheet piling) because
they will need to be keyed into the uneven bedrock surface. However, use of sheet piling is a

wel | -establ i shed construction technique and can generally be inplemented with rel ative ease.

Alternatives 4, 6, and 7 would use relatively innovative technol ogies to performthe excavati on because
soil requiring excavation is |ocated at considerable depth and within the saturated zone. |npacts on
buildings in the vicinity of the site would need to be evaluated in greater detail. Handling the
excavated soil would be difficult because of its noisture content. The on-site treatment process for
each alternative would require analytical work to determ ne proper reagent requirenents

Alternative 5 would be relatively easy to inplenent and would require no maj or construction. The nost
difficult part of this alternative would be the installation of newwells, if needed.

Alternative 6 also would use readily avail able treatment technologies. Pilot testing of both SVE and air
spargi ng woul d need to be conducted. The effects of source area dewatering on buildings in the vicinity
woul d need to be evaluated in greater detail.

Alternative 7 woul d use innovative treatnent technol ogies that may be difficult to inplenent. Pilot
testing of dual -phase extraction would need to be conducted. The potential structural effects of source
area dewatering on buildings in the vicinity would need to be evaluated in greater detail. Fracturing of
the bedrock to facilitate DNAPL col |l ecti on woul d engender potential risk associated with renpbilization
of DNAPL or dissol ved-phase contanination

Wth respect to Site 36 soil, Aternatives 2 through 8 which all involve excavation and off-site
di sposal of VOC and netal s-contam nated soil, woul d use standard construction practices and equi pnent.
Therefore, these alternatives pose no inplenentability problens.



G Cost

Cost includes the capital (up-front)
and nmai ntai ning the alternative over

The estimated present worth val ue of

cost of inplenenting an alternative as well as the cost of operating
the long-term and net present worth of both capital and O&M costs.

each alternative are as foll ows:

No action

Extraction, on-site treatnent, and

di sposal of groundwater, and excavation
and of f-site disposal of Site 36 VOC
nmet al s-cont am nated soil .

I solation of the source area using
hori zontal and vertical barriers,
on-site treatment and di sposal of
groundwat er, and excavati on and

of f-site disposal of Site 36 VOC- and
met al s-contam nated soil .

Excavation and on-site treatnment of Site
32/ 36 VOC-cont ani nated soil;

extraction, on-site treatnent, and

di sposal of groundwater; and excavation
and off-site disposal of Site 36 netals-
contam nated soil.

Passive renedi ation of the source area
using in situ adsorption, and excavation
and off-site disposal of Site 36 VOC
and netal s-contami nated soil.

Excavation and on-site treatnent of
Site 36 VOC-contam nated soil and

Site 32 MCS unit soil; in situ treatnent
of remmining Site 32 VOC-contanm nat ed
soil by soil vapor extraction and air
spargi ng; extraction, on-site treatnent,
and di sposal of groundwater; and
excavation and off-site disposal of

Site 36 netal s-contam nated soil.

Isolation of the Site 32 source area by
vertical barriers; excavation and
on-site treatment of Site 36

VOC- cont am nated soil and Site 32

MCS unit soil; pneumatic fracturing in
the shal | ow bedrock; dual - phase
extraction and on-site treatnent of
groundwat er and vapor;, and excavation
and off-site disposal of Site 36

nmet al s-contam nated soil .

Source control -- Contai nment of

DNAPL area; on-site treatnent of
groundwat er; and excavation and off-site
di sposal of Site 36 VOC and netal s-
contam nated soil.

Rermedi al Alternative Capi tal Cost

Present-Wrth

&M Cost at Total Present-
Year 30 Worth Cost
None $65, 000 $65, 000
$1, 137, 000 $7, 215, 100 $8, 388, 000
$3, 359, 000 $2, 190, 600 $5, 550, 000
$3, 405, 100 $64, 700 $3, 470, 000
$558, 800 $1, 654, 600 $2, 213, 000
$2, 404, 000 $431, 200 $2, 835, 000
$2, 605, 900 $815, 800 $3, 422, 000
$1, 226, 900 $3, 596, 180 $4, 823, 000



Costs for the eight renedial alternatives ranged from $65,000 to $8, 388, 000. The sel ected renedy
(Alternative 8) is the third nost expensive alternative ($4,823,000) in conparison to all the
al ternatives eval uat ed.

It should be noted that the costs for Alternatives 4, 5, 6, and 7 presented in the Site 32/36 FS Report
assuned that the source area excavation and treatment technol ogi es proposed in each alternative would be
successful in accessing and renoving DNAPL. Consequently, the Q&M costs of these alternatives included
groundwat er extraction and treatnment (for the purpose of mnimzing mgration of source area

contam nants) for durations of |less than 30 years. Based on the finding of Tl as presented in the TI
Eval uati on Report issued after the FS, it is not likely that any of the treatnment alternatives coul d
successfully access and renmedi ate DNAPL. Therefore, it is likely that Site 32 groundwater woul d have to
be extracted and treated for 30 years or longer. |If the &M costs for Alternatives 4, 5, 6, and 7 were
based on 30-year durations, the total costs of these alternatives would be much higher. As a result of
the potential need to operate Alternatives 4, 5, 6, and 7 for the longer periods estimated in the Site
32/ 36 FS Report, Alternative 8 becones nore cost conpetitive.

H__ State Acceptance

NHDES has been involved in the environmental activities at Pease AFB since the m d-1980s, as summarized
in Section Il of this docunent. The R was performed as an Air Force lead, with State and EPA oversight,
in accordance with the FFA. NHDES has revi ewed this document and concurs with the selected renedy. A
copy of the Declaration of Concurrence is attached as Appendi x B.

. Community Acceptance

The comments received during the public comment periods and the public hearings on the Site 32/ 36 Source
Area Proposed Plan are summarized in the attached docunent entitled The Responsiveness Summary (Appendi X
C). Public comments were supportive of the proposed renedial action, and, as a result, the selected
remedy has not been nodified fromthat presented in the Proposed Pl an.

X.  THE SELECTED REMEDY

The selected remedy (Alternative 8) is conprehensive in that it provides for source control and reduction
of exposure to site contam nants via containnent of the Site 32 source area and excavation and off-site
di sposal of Site 36 VOC and netal s-contam nated soil. The selected renedy also contributes to

attai nnent of overall Zone 3 objectives of migration control for groundwater and surface water.

The sel ected remedy invol ves physical and hydraulic containnent of the Site 32 source area or DNAPL Zone
via installation of a vertical barrier and extraction of groundwater fromw thin and bel ow the verti cal
barrier. Extracted groundwater would be treated on-site and subsequently discharged to a subsurface
recharge systemor surface application area. VOC and netal s-contaminated soil at Site 36 would be
excavat ed and di sposed of off-site at an off-base facility. Long-termgroundwater and treatnent system
noni toring woul d be conducted to verify the performance of the contai nment and treatnent systens.

Alternative 8 also involves establishment of a TI Zone within which it has been deternined that it is
technically inpracticable to renmediate groundwater to | evels consistent with ARARs. Establishment of a
Tl Zone would require a Tl determination and wai vers for certain chenical -specific ARARs that cannot be
achi eved.

A. _ Methodol ogy for d eanup Level Determ nation

Cleanup levels for source area soil and source area groundwater at Site 32/36 were eval uated and
established in the Site 32/36 RDFFS and Zone 3 FS Reports (G 662 and G 628). Because contam nated
surface water and sedinent are not defined as source materials, cleanup goals for these nedia are
addressed in the Zone 3 FS Report (G 628). Treatnment goals for source area groundwater were, however,
devel oped in the Site 32/36 RDFFS for the purpose of providing criteria to guide treatnment of groundwater
potentially extracted as part of source control activities. These treatnent goals should not be confused
with cl eanup goals for groundwater, which are presented in the Zone 3 FS Report, Proposed Plan, and RCD.

It should be noted that the follow ng di scussion describes the nmethodol ogy used to sel ect cleanup goals
for soil at Sites 32 and 36 in the RDFFS Report. The Site 32 Tl Evaluation Report, which was prepared
and issued after the Site 32/36 RDFFS Report, provided the technical justification concluding that it is
technically inpracticable to renediate the Site 32 source area soil. For this reason, the soil and
source area groundwater cleanup goals presented in the RDOFFS no |longer apply to the Site 32 source area.
Instead, the RAO for the Site 32 source area is to contain the source in place to prevent continued

| eachi ng of contam nants fromthe source area soil and to prevent continued mgration of source area



groundwat er such that groundwater outside the Tl Zone will attain all chem cal -specific groundwater
standards within the 30-year reasonable tine frane for groundwater restoration. The soil cleanup goals
presented in the RDFFS continue to apply to the Site 36 source area soil

The results of the human health and environmental risk assessnents for Site 32/36 soil formthe basis for
the Air Force to conclude that no significant adverse health effects on human receptors or significant
adverse effects to ecol ogical receptors are anticipated for the exposure scenari os sel ected for Pease
AFB. Therefore, cleanup goals for source area soil were not based on potential risks associated with
incidental ingestion of, or dermal contact with, contam nated soil for either human or ecol ogi ca
receptors. It should be noted that the risk assessnment did not evaluate air exposure pathway for soi
contam nants. |If the air pathway were evaluated, in the absence of site-specific air nonitoring data

air contam nant concentrations would be nodel ed based on the anal ytical results for surface soils.
Exposure and, consequently, risk through the air pathway are expected to be substantially |less than that

associ ated with other exposure routes for soil. The risk posed by the air pathway is not likely to
affect the final risk characterization for soil (i.e. cancer risks and noncancer hazard indices), or the
subsequent deci sions as to whether renediation of the soil is necessary. Therefore, the potenti al

short-termactual effects of inhalation of volatilized or airborne contam nants on the health of
construction workers during excavation of soil on-site have not been evaluated. To establish RAGCs and
soil cleanup goals, it was assuned that the air exposure pathway would not result in adverse human heal th
effects during construction activities for soil contam nant concentrati ons at or bel ow the baseline

| evel s.

However, the potential exists for contamnants at Site 32/36 to | each fromsource area soil into
groundwat er at concentrations that could present a health risk (exceed nmaxi mum contami nant levels) if the
groundwat er was ingested by or cane in direct contact with human receptors. Therefore, the RAO for
source control actions at Site 32/36 is to prevent to the maxi mum extent possible the | eaching of

contam nants fromsource area soil into groundwater at levels that would result in a health risk, and to
prevent the nigration of contam nants in groundwater away fromthe source areas

Contami nant fate and transport nodeling was performed to provide guidance in the devel opment of potentia
cl eanup goals for contami nated soil at Site 32/36. A detailed description of the application of the
nodel is provided in Appendix A of the Site 32/36 RDFFS Report. The objective of this nodeling effort
was to estinmate maxi numsoil contam nant concentrations (target cleanup |levels) that could exist in
unsat urated source area soil w thout using | eaching to groundwater that would result in groundwater
contami nati on exceeding | evels protective of human health.

The net hodol ogy for selecting cleanup goals for organics was to conpare the maxi num concentration for
organi c contami nants detected in site soil sanples with target cleanup |evels generated by a | eaching
nmodel .  The nodified Summers Leaching Model, considered a conservative | eachi ng nodel, was used per EPA
gui dance. O eanup goals were established for contam nants detected at concentrations exceeding the

| eachi ng nodel target |evels.

I nor gani ¢ contami nant cl eanup goals for source area soil were based on a qualitative evaluation of the
contam nants' potential to |leach to groundwater. C eanup goals for inorganic contam nants were
establ i shed if the maxi num detected concentration of the contaninant in groundwater exceeds ARARs and the
maxi mum det ect ed concentration of the contam nant in soil exceeds the background concentration. The
natural ly occurring background |levels of metals in the vicinity of the base were determ ned by eval uating
the netals content of soil sanples collected throughout the base

As previously indicated, groundwater treatment goals have been devel oped for groundwater that will be
extracted, treated, and discharged as part of the source control actions at Site 32/36. The treatnent
goals for on-site groundwater reinjection are based on ARARs, where avail able, or risk-based
concentrations where ARARS were not available. Ceanup goals for groundwater that contains contaninants
that have m grated beyond the Tl Zone at Site 32/36 are addressed in the Zone 3 FS Report.

B. Soil d eanup Goals

In the Site 32/36 RDFFS, organi c contam nant cleanup goals for both Site 32 and Site 36 source area soi
were based on the contam nants' potential to |l each to groundwater. Table 10 presents the nmaxi mum
concentrations for organic contam nants detected in soil sanples collected prior to the preparation of
the Site 32/36 RDFFS Report, target cleanup |evels based on the nodified Summers Mdel, and the selected
cl eanup goals. deanup goals were established for contam nants detected at concentrations exceedi ng the
| eachi ng nmodel target |evels.

I norgani ¢ contam nant cleanup goals for Site 32/36 source area soil are presented in Table 11. This
table al so presents ARARs for netals in groundwater, naxi mum concentration of netals detected in soi



sanples from Site 32/36, and background netals concentrations. C eanup goals for inorganic contam nants
wer e established using the nethodol ogy described in the previous subsection. The cleanup goals sel ected
are the background nmetal s concentrations established in the February 1993 letter report (G 609). O eanup
level s were set at the base-w de background because the | eaching nodel indicated cleanup |evels to be

I ess than naturally occurring background | evel s.

As previously indicated in this subsection, cleanup goals for soil presented in the RDFFS Report no
longer apply to Site 32 source area soil, which is consistent with the determnation of TI for this area.

C. _Goundwater Treatnent Goals

G oundwat er treatnent goals have been devel oped for groundwater that will be extracted, treated, and

di scharged as part of the source control actions at Site 32/36. The treatment goals for on-site
groundwat er reinjection are based on RARs, where avail able, or risk-based concentrations where ARARS were
not avail abl e.

Tabl e 12 presents the naxi mum concentrations of all contam nants detected in Site 32/36 groundwater and
treatnent goals for subsurface discharge (reinjection to groundwater). Extracted groundwater that will
be used for land application will be treated by Best Available Technol ogy (BAT) to renove all regul ated
cont am nants exceedi ng anbi ent groundwater quality standards (Env-W 410.05). The proposed treatnent
systemw || neet these requirenents. O eanup goals for contami nants in groundwater that have beyond the
Site 32 Tl Zone are addressed in the Zone 3 FS Report.

D.  Description or Renedial Conponents

The selected renedy (Alternative 8) for Site 32/36 involves source control at Site 32/36 and invol ves the
foll owi ng key conponents:

. I solation of the overburden source area or DNAPL Zone at Site 32 using a vertical barrier.

. Extraction of groundwater fromw thin and bel ow the vertical barrier and on-site treatnent
of contam nated groundwater. Discharge of the treated groundwater by off-site (on-base)
subsurface reinjection trenches or |and application.

. Long-term groundwat er and treatnment system nonitoring.
. Excavation and off-site disposal of Site 36 VOG- and metal s-contani nated soil .
. Establ i shnent of a Tl Zone within which cleanup to ARARs is not considered technically

feasi ble based on a Tl determ nation.

. Pl acement of restrictions on use of groundwater and regul ati on of excavation activities
within the Site 32 Tl Zone.

Figure 20 presents a renedial process flow sheet for the selected remedy that depicts the el enents
descri bed. Detailed descriptions of the various conponents foll ow

Source Area Contai nnent

As shown in Figure 21, a vertical barrier is proposed to isolate the source area contami nation in the
overburden in the vicinity of Building 113. The purpose of the vertical barrier is to prevent to the
maxi mum ext ent possi bl e the novenent of groundwater through the overburden source area that likely
contains residual DNAPL within the soil pore spaces and bedrock fractures. The residual DNAPL in the
soil pores and shall ow bedrock fractures acts as a source of dissolved- phase groundwater contam nation.
The barrier also allows groundwater extraction on one side of the barrier while mnimzing extraction
effects on the other side of the barrier. The vertical barriers would not extend beneath Buil ding 113 or
into the bedrock, but conbined with groundwater extraction, the contaminants within the affected area
woul d be inmobilized.

There are two nain types of vertical barriers typically used to isolate an area: slurry walls and steel
sheet piling. For cost estimation of the preferred remedy, the vertical barrier was assumed to be
constructed of steel sheet piling. Sheet piling was selected over slurry walls based on the Iimted work
area, potential contam nant conpatibility issues, and the lack of |ong-term performance data for slurry
wal l's. Approximately 13,650 ft2 of sheet piling were estinated to be required to encl ose the sel ected
area. This quantity was estimated using a 420-foot perimeter and average depths rang from25 to 40 feet.
The pilings would extend to the top of shallow fractured bedrock.
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G oundwat er _Extraction

G oundwater in the LS would be extracted fromwi thin the contained area. Based on the nodeling perforned
recently for the source area and presented in the Site 32 Source Area Control Options Letter Report

(G 727), two new overburden wells and one existing LS well would be used to extract groundwater fromthe
LS within the vertical barrier. |In addition, groundwater woul d be extracted fromthree existing and one
new shal | ow fractured bedrock well, each |located bel ow the vertical barrier, to mninmze the mgration of
contami nants al ready present in the bedrock groundwater. The proposed groundwater extraction systemis
shown in Figure 21. However, the exact nunber of new wells that will be required, the extraction well
configuration, and punping rates will be finalized during remedial design. The performance nonitoring
plan will be used to eval uate the performance of the source actions and adjustnents in the extraction
systemw || be made, if necessary. Based on nunerical groundwater flow nodeling, a conbined punping rate
of 3 gpmfromthe LS wells and a conbi ned punping rate of 1.5 gpmfromthe shall ow fractured bedrock
wells are estimated to be required to achieve hydraulic contai nment (see Figure 22). Additional shallow
fractured bedrock extraction wells may be considered (such as well 6122), depending on the performance of
the extraction system

Tl _Zone

The TI Zone defines the horizontal and vertical extent of the area for which the Tl determination is
sought and i ncludes the DNAPL Zone and the areas that will be contained by the source area contai nnent
system

The numerical groundwater flow nodeling estimated that the LS and shal | ow bedrock extraction system woul d
capture an area somewhat |arger than the DNAPL Zone. This area, shown in Figure 21, would establish the
hori zontal and vertical extent of Site 32 for which the Tl deternination would be sought. G oundwater
flow fromthe northern, western, and southern directions is toward the contai nnent zone; consequently,
the northern, western, and southern Tl Zone boundaries woul d be defined by the extent of the TCE pl une
that exceeds the MCL (5 pg/L). The eastern Tl Zone boundary will be defined by the extent of the shallow
fractured bedrock capture zone predicted by source area contai nnent nodeling. The vertical extent of the
TI Zone will extend fromthe ground surface to an elevation of -10 ft MSL (which includes all areas of
the DNAPL Zone that are 20 feet below the top of bedrock, as shown in Figure 23).
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G oundwat er_Treat nent _and Di sposal

G oundwater collected at Site 32 would be treated at the existing Site 32/36 groundwater treatnent plant
(GMP), which would need to be upgraded based on the expected groundwater influent contam nant
concentrations and reconfigured to i nprove ease of operation and mai ntenance. Figure 20 presents the
proposed GMP with the representative process options. The conceptual GMP desi gn devel oped for costing
this alternative is discussed in the paragraphs that foll ow

The maj or treatment processes recomrended for the GMP are chemcal oxidation and filtration for iron
renmoval and air stripping for VOC renoval. The extracted groundwater would first be punped into the

exi sting 10, 000-gal l on holding tank to equalize fluctuations in flow and contam nant concentrations. The
optimumflow rate woul d be based on VOC renoval in the air strippers and woul d be determ ned foll ow ng
installation of the recovery wells and subsequent tests.

G oundwater fromthe equalization tank woul d be punped into a nmixing tank where iron oxidati on woul d
occur. Dissolved ferrous iron would be oxidized to ferric iron by aeration and caustic (NaCH) addition
to attain an optimumpH range of 7 to 7.5. The reactor tank woul d be equi pped with an air sparging
systemto provide oxygen in the formof air bubbles in the tank.
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Effluent fromthe mxing all would be routed through a pressurized nmultinmedia filter for renmoval of the
oxi di zed iron and suspended solids. Treated plant effluent would be used to backwash the filter when
necessary to reduce head | oss. Backwash water fromthe filter would be routed to a solids hol di ng tank
for settling. The supernatant fromthe hol ding tank would be punped to the influent holding tank for
reprocessing. Periodically, thickened sludge woul d be punmped fromthe solids holding tank and dewat ered
at another treatnent plant on base or shipped off base for treatnent and di sposal.



After filtration, the groundwater woul d be passed through the existing packed colum air stripping system
or a newtray systemto renove dissol ved-phase VOCs. The two existing air strippers and associ at ed

bl owers (1,000 cfn) would be used. Based on expected influent groundwater concentrations, it is likely
that offgas fromthe air stripping towers would require treatnent to neet NHDES Anbient Air Limts. Two
vapor - phase adsorption units (each containing 3,000 pounds of carbon or other adsorptive nedia) operating
in series would be capable of treating 1,000 cfmof air. For cost estimation, it was assumed that the
vapor - phase carbon adsorbers woul d be regenerated off-site. However, on-site steamregenerati on of spent
adsorptive nedia al so could be perforned.

An effluent holding tank woul d be required to provide sufficient water for backwashing the multinedi a
filter. Treated effluent also would be discharged to a subsurface recharge systemlocated off-site at
anot her area of the base. The proposed recharge systemwoul d |ikely be designed to accept flows from
other Zone 3 sites as well as Site 32/36. For the purposes of cost estimation, because Site 32/ 36
groundwat er woul d constitute a small portion of the total treated groundwater being punped to the Zone 3
recharge system only transm ssion on |line costs were included in the alternative cost estinate

Per f or mance Moni toring Pl an

A detailed plan for nonitoring the performance and effectiveness of the source control action being taken
at Site 32 and the action taken at Site 36 will be devel oped and subnitted to NHDES and EPA for approva
during the renedial design phase of the renedial response

The groundwat er mnonitoring conmponent of the plan will provide the data necessary to nonitor: 1) the
effectiveness of the renoval actions at Site 36, 2) the effectiveness of the containnment systemat Site
32, and 3) the groundwater quality and flow conditions in the Site 32/36 area. The performance of the
groundwater treatnent plant will also be evaluated to ensure conpliance with regulatory requirenents.

Performance and effectiveness data generated for the Perfornmance Monitoring Plan will be evaluated, at a
mninum after startup and during the 5-year reviews. |f the Site 32/36 renedy fails to neet the
performance standards specified in the Performance Mnitoring Plan, renedial systemnodifications, such
as contai nment system enhancements, will be identified and inpl enented

As specified in the Zone 3 Proposed Plan (G 728), a GVZ woul d be established as part of the Zone 3

sel ected alternative and woul d i ncl ude managenent of the di ssol ved- phase cont am nated groundwat er outside
of the TI Zone. Long-termgroundwater nonitoring required for the GW is included in the sel ected
alternative for Zone 3

Excavation and O f-Site Disposal of Site 36 Metals- and VOC Cont am nat ed Soi

The netal s-contam nated soil that would require renediation is |ocated on the southern side of Building
119, as shown in Figure 23. The estinmated volune of the excavation is approxi mately 120 yd3 based on the
cl eanup goals stated in Subsection B. The approximate surface area of contam nated soil is 1,000 ft2

The contam nated soil requiring treatnent extends to an approxi mate depth of 3 feet. Because of the
smal | vol ume of metal s-contam nated soil, installation and operation of an on-site treatnent process
woul d be neither technically feasible nor cost effective. Therefore, the excavated soil woul d be
transported to an off-site facility for treatment and/or disposal. Excavation would be conducted with
standard construction equi pment. Soil would be properly secured for transportation to the off-site

di sposal facility. Manifests for transporting the material would be obtained if necessary.

The VOG- contami nated soil that would require renmediation is located on the eastern side of Building 119
as shown in Figure 24. The estimated volune of the excavation is approxinmately 430 yd3 based on an
approxi mate 40-foot-di aneter surface area and a depth limted to the MCS unit. As with the

net al s-contam nated soil, because of the small vol unme present, the excavated soil would be transported to
an off-site facility for treatment and/or disposal

Institutional Controls

The current long-term | ease between the Air Force and PDA has restrictions on groundwater use and | and
use at the base and include the area of Site 32/36 in Zone 3. The current restrictions will be included
in any future | and conveyance docunents and adjusted as circunmstances rmay require.

Restrictions on excavation activities in the Tl Zone at Site 32 would be inplemented as part of this Site
32/36 renmedial alternative. Al excavation activities would be regul ated and woul d require approval by
the Air Force. It should be noted that these |and use restrictions have been put in place through the
requirenents specified in the long-term|ease between PDA and the Air Force. Appropriate |and use
restrictions would be included as part of the deeded transfer when that event occurs.



<I M5 SRC 0195109Y>
XI.  STATUTORY DETERM NATI ONS

The remedi al action selected for inplementation at the Site 32/36 source area is consistent with CERCLA
and, to the extent practicable, the NCP. The selected remedy is protective of hunman health and the
environnent, attains ARARs or invokes appropriate waivers, and is cost-effective. The selected renedy
does not satisfy the statutory preference for treatment that permanently and significantly reduces the
TMW of hazardous substances as a principal elenent. The selected renedy uses alternative treatnent

t echnol ogi es and resource recovery technol ogi es to the nmaxi num extent practicable.

A The Selected Renedy is Protective of Human Health and the Environnent

The remedy at this site will permanently reduce the risks posed to human health and the environnment by
elimnating, reducing, or controlling exposures to human and environmental receptors through engineering
controls and institutional controls, specifically:

. Isolation of the source area or DNAPL Zone at Site 32 using a vertical barrier.

. Hydraul i ¢ contai nnent of the source area through extraction of groundwater fromw thin and
bel ow the vertical barrier and on-site treatnent of contam nated groundwater. D scharge of
the treated groundwater by off-site (on-base) subsurface reinjection trenches or |and
appl i cation.

. Long-term groundwat er and treatment system nonitoring.
. Excavation and off-site disposal of Site 36 VOC and netal -contam nated soil.
. Pl acement of restrictions on use of groundwater and regul ati on of excavation activities at

the Site 32 Tl Zone.
The excavation of Site 36 soils will prevent the continued | eaching of contam nants to groundwater. The
contai nnment and institutional controls conmponents of the selected remedy will prevent human exposure to

cont am nat ed groundwat er.

B. The Selected Renedy Attains ARARs or Provides Grounds for a \iver

This alternative woul d mnimze contam nant migration away fromthe source area, but would not achieve
conpliance with several state and federal groundwater chemi cal -specific ARARs inside the Tl Zone over the
short term \ivers for these ARARS SDWA MCLs and MCLGs, State of New Hampshire Primary Drinking \Water
Standards (Env-W 315 through 318), and State of New Hanpshire G oundwater Quality Oriteria and Ambi ent
G oundwater Quality Standards (Env-W 410. 03, 410.04, and 410.05)] will be required within the Tl Zone.
Contami nants present in the groundwater at levels in excess of chem cal -specific ARARs outside of the TI
Zone will be addressed by the renmedial alternative selected for Zone 3, which addresses nmanagenent of
mgration issues for all of Zone 3.

Al activities conducted in connection with the selected renedy (including discharge of treated
groundwat er, excavation, and air em ssions) will nmeet all chenical- |ocation-, and action-specific ARARs.

The following list summarizes the major federal and state ARARs that will be net or waived by the
sel ected renedy:

. Chemi cal -speci fic ARARs:
- SDWA Maxi mum Cont am nant Level s and Maxi mum Cont am nant Level Coals.
- RCRA Action Level s.
- State of New Hanpshire Goundwater Quality Criteria and Ambient G oundwater Quality
Standards -- Env-W 410.03 and 410. 05.
- State of New Hanpshire Prinmary Drinking Water Criteria Env-W 315 through 318.
. Locati on- Speci fi ¢ ARARs:
- Executive Order 11990 (40 CFR 6, Appendix A), Protection of Wtl ands.

- Fish and Wldlife Coordination Act (FWCA).



- Archaeol ogi cal and Historic Preservation Act.

- Cl ean Water Act (CWA), Section 404 (40 CFR 230 and 30 CFR 320 through 330), Prohibition
of Wetlands Filling.

- State of New Hanpshire Dredging Rules -- Env-W 415, Env-W 300 through 400, and Env-W
600.

. Acti on- Speci fic ARARs:

- RCRA Hazardous Waste Regul ations [Subpart C (del egated) and Subpart F (Corrective
Action)].

- SDWA Under ground I njection Control Program
- Clean Air Act (NESHAPs).
- RCRA Air Em ssion Regul ations (Subparts AA, BB, and CO).

- State of New Hanpshire Hazardous WAste Managenent Act and Hazardous Waste Rul es, Env-Wn
100- 1000 (specified provisions).

- State of New Hanpshire G oundwater Protection Rules, Env-W 410.07, 410.10(c), 410. 26,
410. 30 and 410. 31.

- State of New Hanpshire Surface Water Cassification Rules, Env-WW 430-437.

- State of New Hanpshire Air Pollution Control Rules, Env-A 100-1300 (specified
provi si ons).

- Qui dance for Evaluating the Technical Inpracticability of Goundwater Restoration (OSVER
Directive 9234. 2-25).

- Policy on Control of Air Emissions fromAir Strippers at Superfund G oundwater Sites
(OSVER Directive 9355.0-28).

- EPA Region | Menorandum fromLouis Gtto to Merrill S. Hohman (12 July 1989) regarding
Superfund air strippers.

The base-w de ARARs docunent (G 614) identifies and describes ARARs for Pease AFB, Table 13 provides a
complete list of ARARs and to be considered (TBC) criteria (federal and state criteria considered
pertinent but not legally binding) for the selected renedy, including regulatory citations, requirenent
synopses, actions to be taken to attain the requirenents, and determ nations as to whether the
requirenent is applicable, relevant, and appropriate or to be considered.

In addition to meeting ARARs for all on-site activities, the selected remedy will conply with all
applicable laws and regul ations for off-site activities. For exanple, regeneration of spent vapor-phase

carbon and di sposal of netal s- and VOC-contaminated soil will conply with RCRA requirenents.

C. The Selected Renedy is Cost Effective

The Air Force considers the selected remedy to be cost effective (i.e., the remedy affords overall
effectiveness proportional to its costs). Summaries of the costs associated with all of the remedi al
alternatives were presented in Section I X Subsection G

Alternatives 4, 5, 6, and 7 all have lower total present-worth costs than the sel ected remedy, but these
alternatives involve a significant anmount of source area treatnent at Site 32, the effectiveness of which
is uncertain because of the suspected existence of DNAPL and the conpl ex hydrogeol ogi c conditions present
at the site. The estimated costs for Alternatives 4 through 7 presented in the RDFFS assuned the
treatnent technol ogi es woul d be effective in renoving or destroying contam nants fromthe Site 32 source
area, and that |long-termextraction and treatnment of groundwater could, therefore, be termnated before
30 years. However, based on the findings of the Tl Evaluation, which determ ned that cleanup of the Site
32 source area is not technically feasible, it is likely that the punp and treat conponents of
Alternatives 4 through 7 would have to be conducted indefinitely to provide |ong-termeffectiveness.
Therefore, the costs associated with groundwater extraction and treatnent for Alternatives 4 through 7,
as presented in the RDFFS, are unrealistic. Therefore, the selected renedy is the nost cost effective,
proportional to its anticipated overall effectiveness.



A summary of the costs for key el enents associated with the selected renedy (in present-worth costs) is
presented as foll ows:

Component of Renedy Present-Wrth Cost
TI Wi ver Administration $15, 000
Vertical Barriers $319, 194
Groundwat er Extraction and Rechargi ng System $101, 960
Groundwat er Treat ment System $110, 810
Site 36 VOCs/ Metals Soil Excavation and D sposal $254, 300
M scel | aneous $425, 556
oM $3, 596, 180
TOTAL (rounded) $4, 823, 000

&M i ncl udes groundwat er nonitoring, maintenance of nonitor wells, operation and naintenance of the
groundwat er treatnent system and 5-year SARA reviews intended to review the status and progress of the
remedi al action, as discussed in 40 CFR 300.430 (f)(4)(ii). M scellaneous includes nobilization,

dernobi li zation, air quality nmonitoring, procurement, admnistrative and | egal fees, and contingency
costs.

D.  The Selected Renmedy Uses Pernmanent Sol utions and Al ternative Treatnent or Resource Recovery
Technol ogies to the Maxi num Extent Practicable

The Air Force evaluated the alternatives to determ ne which provides the nost favorabl e bal ance of
trade-offs anong the alternatives in terns of: (1) long-termeffectiveness and pernmanence; (2) reduction
of TWV of contaminants through treatnent; (3) short-termeffectiveness; (4) inplenentability; and (5)
cost. The bal ancing test enphasized | ong-termeffectiveness and pernanence and the reducti on of TW of
contam nants through treatment, and considered the preference for treatnent as principal element, the

bi as against off-site |and disposal of untreated waste, and community and state acceptance. O the
alternatives evaluated, the selected remedy provides the nost favorabl e bal ance of the factors
consi der ed.

G ven the presence of DNAPL at Site 32, the ability of any treatnent alternative to provide |ong-term
effectiveness and pernmanence i s questionable. The selected renedy conbi nes contai nnent of the Site 32
source area with sone treatment of extracted groundwater to reduce TMW/ to the naxi num extent practicable.
The selected renmedy will provide a high degree of effectiveness and pernanence, given the site
conditions, at reasonable cost. Mreover, the selected remedy will be easy to inplement and will have few
short-terminpacts on workers or the comunity. It has received both public and State acceptance.

E. The Selected Renedy Does Not Satisfy the Preference for Treatnent That Permanently and Significantly
Reduces the TMV of Hazardous Substances as a Principal Fl enent

The principal elenent of the selected source control renmedy for Site 32/36 is the physical and hydraulic
contai nnent of contam nants in Site 32 source area soil and groundwater. Containnent of the Site 32
source area is being conducted for the purpose of minimzing the potential for continued migration of
source area contam nants away fromthe site. |In addition, renoval and off-site disposal of Site 36 VOC
and netal s-contaminated soil will elimnate this area as a contam nant source.

Sone treatnent will be conducted on extracted groundwater at Site 33/36 and nay be conducted on soil
excavated from Site 36; however, treatment is not the principal element of the selected remedy. Wen a
sel ected renedy cannot satisfy the preference for treatnent, CERCLA § 121 requires that the RCD provide
justification for such failure. For Site 32/36, the justification is provided by the results of the Tl
Eval uati on, which concluded that effective renoval and treatment of DNAPL at the Site 32 source area is
not feasible.

XiI. DOCUMENTATI ON OF SI GNIFI CANT CHANGES

No changes to the Site 32/ 36 sel ected remedy have occurred since the issuance of the Draft Final Site
32/ 36 Proposed Plan (G 652).

X1, STATE ROLE

NHDES revi ewed the various alternatives and indicated its support for the selected renedy. NHDES al so
reviewed the Site 32/36 Rl Report, including the risk assessnment, and the Site 32/36 RDFFS Report and the
Site 32/36 FS Report Addendum 1 to determ ne whether the selected remedy is in conpliance with state
ARARs. NHDES understands that the selected remedy will require a Tl determ nation, and establishnent of



a Tl Zone within which ARARS will be waived [e.g., SDWA, State of New Hanpshire Primary Drinking Water
Standards (Env-W 315 through 318), and State of New Hanpshire G oundwater Quality Oriteria and Anbi ent
G oundwat er Quality Standards (Env-W 410.03, 410.04, and 410.05)].A copy of the Declaration of
Concurrence is provided in Appendi x B.
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LI ST OF ACRONYMS

AALs Anbient Air Limts

AFB Pease Air Force Base

AFCEE/ ESB Air Force Center for Environnental Excellence
AHCs Aromati c hydrocarbons

ARARs Applicabl e or Rel evant and Appropriate Requirenents
BNA base/ neutral /aci d extractabl e

CAA Clean Air Act

CERCLA Conpr ehensi ve Envi ronnmental Response, Conpensation, and Liability Act
CcoD cheni cal oxygen denmand

CTVs Critical Toxicity Val ues

QWA Cl ean Water Act

DEQPPM Def ense Environmental Quality Program Policy Menorandum
DNAPLs dense nonaqueous phase |iquids

DOD Departmrent of Def ense

DA Departnent of the Interior

EO Executive O der

EPA Envi ronment al Protection Agency

FENA Federal Energency Managenent Agency

FFA Federal Facility Agreemnent

FS Feasibility Study

ft BGS ft bel ow ground surface

FWCA Fish and Wl dlife Coordination Act

[e\Y4 G oundwat er Managenent Zone

GRS Groundwat er Recovery System

GATP groundwat er treatnent plant

HAPs hazardous air pollutants

HHCs hal ogenat ed hydr ocar bons

HI hazard i ndex

HQ AFBCA Headquarters Air Force Base Conversion Agency
HSWA Hazardous and Solid Waste Anendments

I RV interimrenedi al nmeasures

| RP Air Force Installation Restoration Program
1S/ PA I ndustrial Shop/Parking Apron

ITR Interim Techni cal Reports

| WP i ndustrial waste treatnment plant

JETC Jet Engine Test Cell

LS Lower Sand

LS/ GT | ow perneability overburden materials

TOX total organic hal ogen

MCLGs Maxi mum Cont am nant Level Goal s

MCLs Maxi mum Cont am nant Level s

MCS Marine Gay and Silt

NaCH aeration and caustic

NCP Nat i onal Contingency Pl an

NESHAP Nat i onal Em ssion Standards for Hazardous Air Pollutants
NHDES State of New Hanpshire Department of Environnental Services
NHPA National H storic Preservation Act

NPL National Priorities List

xRG oil and grease

oM Operation and Mi nt enance

CEHL Qccupational and Environmental Health Lab
CSWER Ofice of Solid Waste and Energency Response
PA Prelimnary Assessnent

PAHs pol ynucl ear aromatic hydrocarbons

PCBs pol ychl ori nat ed bi phenyl s

PDA Pease Devel opnent Authority

PEA 3 letter site code

Pease AFB Pease Air Force Base

PO poi nts of interest

PPE personal protective equi pment

pprmw parts per mllion by weight

RA ri sk assessmnent

RAGCs Renedi al Action Cbjectives

RCRA Resour ce Conservation and Recovery Act

RO RA Renedi al Desi gn/ Renedi al Action



RDFFS Revised Draft Final Site 32/36 FS Report

Rf D reference doses

RI remedi al investigation

R/ FS Renedi al I nvestigation/Feasibility Study
RVE reasonabl e maxi mal | y exposed i ndi vi dual
RCD Record of Deci sion

RGCs Renedi al (bj ectives

SAP Sanpl ing and Anal ysis Pl an

SARA Super fund Anendnents and Reaut horization Act
SBR shal | ow bedr ock

SCS Site Characterization Summary

SDWA Safe Drinking Water Act

Sl Site Investigation

SMCL Secondary Maxi mum Cont am nant Level
SVCCs semivol atil e organi c conpounds

TBC to be considered

TCE trichl oroet hene

TDS total dissolved solids

Tl Techni cal Inpracticability

™ volume, toxicity, or nobility

TCC total organic carbons

TSDFs treatment, storage, and disposal facilities
us Upper Sand

USGS U S. Ceol ogi cal Survey

usT Under ground Storage Tank

VQOCs vol atil e organi ¢ conpounds

yd3 cubi c yards



Dat e
Stage 1
11/ 84-2/ 85

11/ 84- 12/ 84

3/ 85- 4/ 85

4/ 85

4/ 85

4/ 85- 5/ 85

5/ 85

8/ 85

8/ 85-9/ 85

APPENDI X A

TABLES
Table 1

Summary of Site Investigations
Site 32/ 36, Pease AFB, NH

Activity
Monitor well installation and
devel oprent
Drilling and sanpling of power
auger borings; installation of

pi ezoneters

G oundwat er sanpl i ng
(round 1)

Drilling and sanpling of power
auger borings

Tank sanpling

G oundwat er sanpl i ng
(round 2)

Surveyi ng

Resanpl i ng of power auger

bori ng

Sl ug test

Sanpl i ng Points

522 (RFW22) and
523 (RFW 23)

15-B-1, 15-B-2,
15-B-3, 15-B-4

522 and 523

15-B-19 and

15-B- 22

Bui | ding 113

522 and 523

Monitor wal ls and
power auger borings

15-B-1

522 and 523

Pur pose
Est abl i sh groundwat er monitoring
points in the | S/ PA
Eval uate soil for total organic hal ogen
(TOX), oil and grease (&G,

phenol s, netals, and VCCs.

Eval uate groundwater for TOX, TOC,
&G phenols, netals, and VCCs.

Eval uate soil for TOX, &G phenol s,
netal s, and VCCs.

Characterize contents of waste TCE

UST.

Sane as round 1.

Determ ne el evations and | ocati ons.

Resanpl ed due to | ost sanple.

Det erm ne hydraul i c conductivity.

Repor t

Stage 1
(G 525)

Stage 1
(G 525)
Stage 1

(G 525)

Stage 1
(G 525)

Stage 1
(G 525)

Stage 1
(G 525)

Stage 1
(G 525)

Stage 1
(G 525)

Stage 1
(G 525)

Fi

Fi

Fi

Fi

Fi

Fi

nal

nal

nal

nal

nal

nal

nal

nal

nal

Report

Repor t

Report

Report

Repor t

Report

Report

Repor t

Repor t



Dat e
Stage 2

10/ 87- 12/ 88

Begi n 11/ 87

12/ 87

4/ 88

4/ 88- 5/ 88

4/ 88- 5/ 88

4/ 88- 5/ 88

9/ 88-10/ 88

Table 1

Summary of Site Investigations
Site 32/ 36, Pease AFB, NH

(Conti nued)
Activity Sanpl i ng Poi nts
Soi |l gas survey* 25-ft by 25-ft grid
Water |evel neasurenents Stage 1 wells, Stage 2
(quarterly) wel l's, piezoneters, and

gages as installed

Resurvey Monitor wells 522 and
523

Staff gage installation 804 and 805

Soil boring drilling and 12 borings; 746 to 749,

sanpl i ng 760 to 767

Pi ezormeter installation In borings 749, 760, and
761

Survey Soi | borings, gages, and

pi ezoneters

Overburden and bedrock wel | 548, 554, 616
installation and devel opnent

Pur pose

Assess soil VOC concentrations.

Assess hydrol ogi ¢ characteristics.

Reest abl i sh | ocations and el evati ons.

Cbtain water | evel neasurenents;
establish surface water and sedi nent
sanpling | ocations.

I nvesti gate soil-gas anonalies;
evaluate soil for VOCs, SVCCs,
pesti ci des/ PCBs, herbici des, TPHs,
netal s, and cyani de.

btain water | evel neasurenents.

Det erm ne el evation and | ocati ons.

Eval uat e overburden and bedrock
wat er quality.

I TR

I TR

I TR

I TR

I TR

I TR

I TR

I TR

Repor t

1 (G 530)

1 (G 530)

1 (G 530)

2 (G 531)

2 (G 531)

2 (G 531)

2 (G 531)

4 (G 537)



Dat e

Table 1

Summary of Site Investigations
Site 32/ 36, Pease AFB, NH

Activity

Stage 2 (continued)

10/ 88

11/88-12/ 88

11/ 88

11/ 88

11/ 88-12/ 88

5/ 89

Soil boring drilling and
sanpl i ng

Sur vey

Surface water and sedi nent
sanpl i ng.

Slug test

Round 1 groundwat er sanpling

Surface water and sedi nent
sanpl i ng

(Conti nued)

Sanpl i ng Poi nts

778 and 783

Monitor wells and soil
bori ngs.

804 and 805

554

522, 523, 548, 554, 616

804 and 805

Pur pose

Assess chem cal and geot echni cal
properties of the MCS unit. Evaluate
soil for VOCs, SVOCs, pesticides/

pol ychl ori nat ed bi phenyl s (PCBs),
her bi ci des, total petrol eum

hydr ocarbons (TPHs), netals, and
cyani de.

Det erm ne el evations and | ocati ons.

Eval uate surface water for VOCs,
SVCCs, pesticides/ PCBs, herbicides,
total nmetals, and cyanide. Evaluate
sedi mrent for VOCs, SV(Cs,

pesti ci des/ PCBs, netal s, herbicides,
and TPHs.

Estinmate hydraulic conductivity.

Eval uate groundwater for VCCs,
SVCCs, dissolved netal s, cyanide,
common ani ons, total hardness, and
nitrate/nitrite.

Eval uate surface water for VOCs,
pesti ci des/ PCBs, herbici des, total
nmetal s, cyani de, chem cal oxygen
demand (COD), total organic carbons
(TOO), and anmoni a/ ni trogen.

Eval uate sedi ment for cyanide.

Report
ITR No. 4 (G 537)
ITR No. 4 (G 537)
ITR No. 4 (G 537)
ITR No. 4 (G 537)
ITR No. 4 (G 537)
ITR No. 4 (G 537)



Dat e Activity
Stage 2 (continued)

Table 1
Summary of Site Investigations
Site 32/ 36, Pease AFB, NH
(Cont i nued)

Sanpl i ng Poi nts

5/ 89 Round 2 groundwat er sanpling 522, 523, 548, 554, 616
St age 3B
5/ 90- 6/ 90 Seismic refraction survey Area bounded by New

Castle Street and Dover,
Dur ham and Concord

Avenues

6/ 90 Wt | ands del i neati on Area between Buil di ngs
113 and 119

7/ 90 Over burden and bedrock wel | 569 through 574; 631

installation and devel opnent

7/ 90 Survey

7/ 90 Hydraulic testing

t hrough 633

Moni tor and recovery
wel |'s

Monitor wells 569
t hrough 574, 631, 632,
and 633

Pur pose

Eval uat e groundwater for VCCs,

SVQCs, dissolved netal s, conmon

ani ons, total hardness, nitrate/nitrite,
and anmoni a nitrogen.

Devel op interpretive bedrock surface
contour map; aid in silting additional
nmoni tor/recovery wells.

Delineate wetlands to fulfill permt
requirenents for soil renoval.

Eval uat e overburden and bedrock
water quality; identify potential
recovery wells for GMP.

Det erm ne el evations and | ocati ons.
Estimate transm ssivity and hydraulic

conductivity;, identify potential
recovery wells for GAMP.

Report
Stage 2 Final Report

(G 540)

Geophysi cal Survey Letter
Report, August 1990
(G 539)

Phase || Wetl ands Report

For Sites 34 and 32/36, July

1990 (G 546)

IRP Site 32/ 36 SCsS,
July 1991 (G 560)

IRP Site 32/36 SCS,
July 1991 (G 560)

Recovery Wl | Sel ection
Letter Report,
Sept enber 1990 (G 548)



Dat e

Table 1

Summary of Site Investigations

Site 32/ 36, Pease AFB, NH
(Conti nued)

Activity

Stage 3B (conti nued)

8/ 90

8/ 90

8/ 90-2/91

10/ 90

10/ 90

2/ 91-7/92

Stage 3C

4/ 91

G oundwat er sanpl i ng

Surface water and sedi nent
sanpl i ng

Mont hly water |evel
neasur enent s

Recovery wel | selection

Soil renoval |RM

G oundwat er treatnent | RM

Control grid survey

Sanpl i ng Poi nts

522, 523, 548, 554, 569
t hrough 574, 616, 631,
632, 633

804, 805, 831, 832

Stage 1, 2, and 3B wells

570, 571, and 573

Renoval of overflow
pi pe and 440 tom of soil

G oundwat er extraction
fromthree LS wells,
GMP install ati on, and
di scharge of treated
gr oundwat er .

Sites 32, 36, and vicinity
site.

Pur pose Repor t

IRP Site 32/36 SCS,
July 1991 (G 560)

Eval uat e groundwater for VCCs.

Eval uate surface water and sedi nent NA
for VCCs.

IRP Site 32/36 SCS,
July 1991 (G 560)

Assess hydrol ogi ¢ characteristics.

Recover VOG- cont am nat ed Recovery Wl | Sel ection
groundwat er for treatment in GATP. Letter Report,
Sept enber 1990 (G 548)

Source control. Soil Renoval at IRP
Site 32/36 ITIR, April
1991 (G 554)

GNP I TIR Cct ober
1992 (G 582)

Recover and treat contam nated
gr oundwat er .

Est abl i sh geophysi cal survey grid for IRP Site 32/36 Draft Final
R Report, Decenber 1992 (G 583)



Dat e
St age 3C (conti nued)

5/91

5/ 91-10/ 91

5/91-10/91

5/ 91-10/ 91

7/91-10/ 91

9/91-10/91

Table 1

Summary of Site Investigations
Site 32/ 36, Pease AFB, NH
(Conti nued)

Activity

Seismc refraction survey

Soil boring drilling and
sanpl i ng

Soil boring drilling and
sanpl i ng

Soi|l boring drilling and
sanpl i ng

Over burden and bedrock wel |
instal |l ati on and devel oprent

G oundwat er sanpl i ng

Sanpl i ng Poi nts

Area bounded by Dover

and Rochester Avenues,

Sonersworth and Lee
Streets

56 borings

10 borings

10 borings

7 overburden wells:
5018- 5020, 5022,
5024- 5026,

5 bedrock wells:
6007, 6008,

6012- 6014

5018- 5020, 5022,
5024- 5026, 554,
569-574

Pur pose

Refine an interpretive contour nmap of
bedrock surface topography.

To eval uate the extent of

contam nated soil and to |locate the
depth to the top of the MCS unit
across the site.

To obtain data concerning average
on-site sell conditions for use with the
Ri sk Assessnent.

To obtain soil sanples for lithologic
classification purposes.

To assess the areal extent of
groundwat er cont ami nati on.

Eval uat e groundwater for VCCs,
SVQOCs, COD, TOC, total dissolved
solids (TDS), netals, and BCD.

Repor t

IRP Site 32/36 Draft
Rl Report, Decenber
(G 583)

IRP Site 32/36 Draft
Rl Report, Decenber
(G 583)

IRP Site 32/ 36 Draft
Rl Report, Decenber
(G 583)

IRP Site 32/36 Draft
Rl Report, Decenber
(G 583)

IRP Site 32/36 Draft
Rl Report, Decenber
(G 583)

IRF Site 32/36 Draft
Rl Report, Decenber
(G 583)

Fi nal
1992

Fi nal
1992

Fi nal
1992

Fi nal
1992

Fi nal
1992

Fi nal
1992



Table 1

Summary of Site Investigations
Site 32/ 36, Pease AFB, NH
(Conti nued)

Dat e Activity
St age 3C (conti nued)

Sanpl i ng Poi nts

Pur pose

Repor t

6/ 91 Surface water and sedi nent 805, 8044 Eval uate | ocati on 805 sedi nent for IRP Site 32/36 Draft Final
sanpl i ng pestici des/ PCBs and TPH. Eval uate Rl Report, Decenber 1992
| ocati on 8044 surface water and (G 583)
sedi nrent for VOCs, SV(OCs,
pestici des/PCBs, total netals, TPH,
cyani de, TOC, BOD, COD, TDS,
di ssolved netals, and turbidity.
9/91 Surface water and sedi nent 804, 805, 831, 832 Eval uat e sedi nent and surface water IRP Site 32/36 Draft Final
sanpl i ng for VOCs, SVQOCs, pesticides/PCBs, Rl Report, Decenber 1992
total metals, and TPHs and eval uate (G 583)
surface water for dissolved netal s.
1/92-2/92 Hydraulic testing - 6007, 6008, 6013, 6014 Esti mate opti num di scharge rates, Site 32/36 Exploratory

St ep-drawdown tests

select wells for |ong-term punping
tests.

Vell Letter Report, 22
May 1992 (G 602)

1/92-2/92 Hydraulic testing - Long-term 6008, 6013 Estimate transm ssivity, saturated Site 32/36 Exploratory
tests hydraul i ¢ conductivity, and storativity Vel | Letter Report, 22
of shal | ow bedrock zone. May 1992 (G 602)
1/ 92 G oundwat er sanpl i ng 16 Overburden wells, Esti mate VOC concentrations in Site 32/36 Exploratory
14 bedrock wells over burden and bedrock at Site 32/ 36. Well Letter Report, 22
May 1992 (G 602)
10/ 91- 8/ 92 Vel | installation Bedrock wells: 6027, Install potential recovery and nonitor Zone 3 Draft Final R

MKO1\ RPT: 00628026. 003\ 3236r od. app

6029, 6031, 6033, 6042,
6060, 6064

well's in shall ow bedrock.

09/ 15/ 95

Report, Septenber 1993
(G 629)



Dat e
St age 3C (conti nued)

7/ 92-8/ 92

7/ 92-8/92

8/92-2/93

7/ 93-10/ 93

6/ 93-9/ 93

Table 1

Summary of Site Investigations
Site 32/ 36, Pease AFB, NH

Activity

VWl l installation

Hydraulic testing step --
drawdown tests

Ceot echni cal eval uation

Redesi gned G oundwat er
Recovery System ( GRS)
operation

G oundwat er sanpl i ng

(Cont i nued)

Sanpl i ng Poi nts

6073, 6074, 6075

6073, 6074, 6075

Bui | di ngs 112, 113, 115,
116, 117, 119, 120, 122,

220, 227, 229

Groundwat er extraction

fromsix shal |l ow
bedrock wells

616, 6008, 6027, 6060,

6064, 6073, 6074

Pur pose

Install shall ow bedrock recovery wells

for ONMIP |IRM

Optim ze punping rates for new
recovery wells.

Esti mat e naxi mum depth to which
groundwat er may be drawn down
during punping at Site 32/36 so that
structural distress of the existing
bui l dings is mnimzed.

Recover and treat contam nated
gr oundwat er .

Moni tor VOC concentrations before
and during punping in shallow
bedr ock.

Repor t

Site 32/ 36 Renedi al

Al ternati ves Reeval uation
and Continued Cperation
of the Pilot GMP Letter
Report, 15 March 1993

(G 613)

Site 32/ 36 Renedi al

Al ternati ves Reeval uation
and Conti nued QOperation
of the Pilot GMP Letter
Report, 15 March 1993

(G 613)

Site 32/36 and Vicinity
Bui | di ng Settl enment

Anal ysis Letter Report, 3
March 1993 (G 612)

Site 32/36 Pilot GMP

| RM at Pease Letter
Report, 11 Novenber 1993
(G 654)

Site 32/36 Pilot GMP

| RM at Pease Letter
Report, 11 Novenber 1993
(G 654)



Dat e

St age 3C (conti nued)

9/ 93-11/93

9/ 93-12/ 93

3/ 94- Present

9/ 94

8/ 94-9/ 94

11/94- 12/ 94

Table 1

Summary of Site Investigations
Site 32/ 36, Pease AFB, NH

(Conti nued)
Activity

Ceot echni cal reeval uati on

Install and sanpl e DNAPL

det ection wen

G oundwat er recovery system

operation

Seismic refraction survey

Source area groundwater
nodel i ng

Installation of soil borings and
noni tor wel |

Sanpl i ng Poi nts

Bui | ding 113 and vicinity

6122

G oundwat er extraction
fromsix shal |l ow
bedrock wells

North of Building 113.
bet ween Dover and
Rochest er Avenues

Site 32/ 36

6127, 4250, 4251, 4252,
4253, 4254

Pur pose

Reeval uat e maxi mum al | owabl e
drawdown based on actual punping
dat a.

Optimize well |ocation for detection of
DNAPL. Sanple soil and
groundwat er for presence of DNAPL.

Recover and treat contam nated
gr oundwat er .

Suppl enent data collected in 5/91 to
provi de additional detail on depth to
bedr ock.

Model source area groundwat er
extraction scenari o0s.

Confirm bedrock trough north of
Building 113. Install and sanple
shal | ow bedrock nmonitor well in
trough for VCCs.

Report

Site 32/36 Pilot GMP

| RM at Pease Letter
Report, 11 Novenber 1993
(G 654)

DNAPL Det ection Wl |
Letter Report, 20
Decenber 1993 (G 651)

Site 32/ 36 G oundwat er
Extracti on Assessnent
Letter Report, 1 July 1994
(G 720)

Seismc Refraction Results
for Site 32/36, 6 Cctober
1994 (G 721)

Site 32/36 Source Area
Model i ng Letter Report,
26 Septemnmber 1994

(G 717)

Site 32 Source Area
Control Options Letter
Report, 10 February 1995
(G 727)



Table 1

Summary of Site Investigations
Site 32/ 36, Pease AFB, NH

(Cont i nued)
Dat e Activity Sanpl i ng Poi nts
St age 3C (conti nued)
11/94-12/ 94 Source area contai nment Site 32/ 36

groundwat er nodel i ng

*Bui I di ng 119 only.

NA =
CccD
BOD =
G =
PCBs =
SVQCs =
TOC =
TOX =
VOCs =

Not appl i cabl e.

= Chemical oxygen denmand -- 5 day.

Bi ocheni cal oxygen demand -- 5 day.
A1l and grease.

Pol ychl ori nat ed bi phenyl s.

Sem vol ati |l e organi c conpounds.
Total organi c carbon.

Total organi c hal ogen.

Vol ati |l e organi ¢ conpounds.

Pur pose

Model source area groundwat er
cont ai nnment scenari os.

Repor t

Site 32 Source Area
Control Options Letter
Report, 10 February 1995
(G 727)



Table 2

Contaninants of Concern in Soil (0 to 2 feet deep)a
Site 32/ 32, Pease AFB, NH

Range of Range of
Sanpl e Aver aged Upper 95%
Frequency Quantitation (Det ect ed) Mean Confidence Limt
of Limts Concentrations-c Concentrati ons-d of the Mean

Cont am nant Detection-b (my/ kg) (rmo/ kg) (my/ kg) ( o/ kg)
Organi cs
Benzoi c acid 217 1.7-1.8 0.081-0. 13 (0.16) 0. 66¢ 0. 94c
Bi s(2- et hyl hexyl ) phthal ate 3/12 034-0. 43 0.60-4.0 0. 62 1.2
2- But anone 1/ 14 0. 010-0. 013 0. 007-0.016 0. 006 0. 008
4.4' -DDD 1/3 0.018-0. 038 0. 022 0. 017 0. 028c
4-4' - DDE 1/3 0. 018-0. 038 0. 010 0.013c 0. 022c
1, 3-Di chl or obenzene 2/ 14 0. 005-0. 006 0. 055(0.032)-0. 14 0. 016 0. 035
D - n-butyl phthal ate 11/12 0. 34 0. 052(0.051)-0. 29 0. 13 0.17
PAHs
Acenapht hene 1/ 12 0. 34-0. 43 0.71 0.23 0.31
Ant hr acene 2/ 12 0.34-0.43 0.86-1.5 0.35 0. 56
Benzo( a) ant hr acene 3/12 0. 34-0.43 0.53-2.8 0.55 0.97
Benzo( a) pyr ene 3/12 0.34-0.43 0.002-1.2 0.30 0. 47
Benzo(b) f | uor ant hene 3/12 0.37-0.43 1.0-1.8 0.50 0. 82
Benzo(g, h, i) peryl ene 1/ 12 0.36-0.43 2.1 0.33 0.62
Benzo(k) fluoranthene 2/ 12 0.34-0.43 0.003-0. 83 0. 22 0.32
Chrysene 4/ 12 0.34-0.43 0.046-2.8 0.55 1.0
Di benzo( a, h) ant hr acene 2/ 12 0.34-0.43 0.27-0. 47 0.21 0. 26
Fl uor ant hene 6/ 12 0. 34-0. 37 0.043-6.6 1.1 2.2
Fl uor ene 2/ 12 0.34.0.43 0. 45-0. 66 0.24 0. 32
I ndeno( 1, 2, 3-c, d) pyrene 2/ 12 0. 34-0.43 0.85-1.6 0. 36 0.58
Phenant hr ene 5/ 12 0. 34-0.43 0.041-5.1 0.89 1.8
Pyrene 4/ 12 0.34-0.41 0.043-3.6 0.72 1.4



Table 2

Contaninants of Concern in Soil (0 to 2 feet deep)a
Site 32/ 32, Pease AFB, NH

Range of Range of
Sanpl e Aver aged Upper 95%
Frequency Quantitation (Det ect ed) Mean Confidence Limt
of Limts Concentrations-c Concentrations-d of the Mean
Cont am nant Detection-b (my/ kg) (rmo/ kg) (my/ kg) ( o/ kg)
I nor gani cs
Chrom um 9/ 11 3.5-4.5 4.9(43)-58 20 29
Copper 10/ 11 3.4 4. 2-66 23 35
Lead 11/11 20f 2.0-417 50 117

a The listed contam nants were selected as contam nants of concern for both the human health and ecol ogi cal risk assessnents.
b The nunber of sanpling l|ocations at which the chem cal was detected conpared with the total nunber of sanpling |ocations.

c If the m nimum or maxi num detected concentration differed fromthe respective m ni mum or naxi mum averaged concentrati on,
the detected concentration is given in parentheses.

Arithmetic nean.

Exceeds the maxi mum det ected concentrati on.

Sanpl e quantitation limts were not available. The nethod detection limt is indicated (G 563).

- 0 Q



Cont am nant
Organi cs
Benzoi ¢ acid

Bi s(2- et hyl hexyl) phthal ate

But yl benzyl phthal ate
Car bon di sul fide

Chl or obenzene

1, 2- Di chl or obenzene
1, 3- Di chl or obenzene
1, 4- D chl or obenzene

1, 2-Di chl oroet hene (total)

D -n-butyl phthal ate
Et hyl benzene
Napht hal ene

PAHs

Acenapht hene

Ant hr acene
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo(g, h,i)peryl ene
Benzo(k) fl uor ant hene
Chrysene

Di benzo( a, h) ant hracene

Table 3

Cont am nants of Concern in Soil
Site 32/ 36, Pease

Range of

Sanpl e
Frequency Quantitation

of Limts

Detection-b (my/ kg)

5/ 12 1.7-2.0
6/ 21 0. 34-0.50
1/ 10 0.34-0.45
6/ 45 0. 005-0.70
4/ 45 0. 005-0. 79
4/ 45 0, 005-0. 79
4/ 45 0.005-1.3
2/9 0.34-0.45
15/ 40 0. 005-0.70
19/ 21 0.34-0.40
2/ 45 0. 005-0. 79
1/ 10 0.34-0.45
2/ 21 0.34-0.45
3/21 0.34-0.45
6/ 21 0.34-0.45
6/ 21 0.34-0.45
6/ 21 0.34-0.45
3/21 0.36-0. 45
4/ 21 0.34-0.45
9/21 0.34-0.45
4/ 21 0.34-0.45

(0 to 15 feet deep)a
AFB, NH

Range of Averaged
(Det ect ed)
Concentrations-c

(m/ kg)

0. 47(0. 053) -

0. 55( 0. 20)
0.12(0. 047)-4.0(7. 9)

0.13(0.071)
0.002- 0. 23
0. 002- 0. 45
0.001-1.4
0.001-0. 83

0. 14( 0. 049) -
0. 41( 0. 64)

0. 004( 0. 005) -
2.9(4.9)

0. 050( 0. 038) -
0.59(1.0)
0.19-4. 4

0.25

0.1.3(0.78)-0.71
0.18(0.16)-1.5
0.12(0.061)-2.8
0.023-0.67(1.2)

0.15(0. 10)- 1. 6( 1. 8)
0.17(0.14)-2.1

0. 0014- 0. 49( 0. 83)
0.12(0.045)-2.8
0.12(0. 039) - 0. 47

Mean

Concentration-d
(mo/ kg)

0

o

cCopoeoopo

Copoeopoo000

75c

65

19c
017
027
056
054
21

.16

.15

.12
.20

21
27
36
21
31
28
19
35
20

Upper 95%
Confi dence
Limt of the

Mean

(g’ kg)

0.

o

cocoocoor

Coooooo000

86¢C

1
20c
031
49
11
097
26

.32

.20

.29
.21

25
38
58
26
44
44
22
58
22



Table 3

Contami nants of Concern in Soil (0 to 15 feet deep)a
Site 32/ 36, Pease AFB, NH

(Conti nued)
Range of Upper 95%
Sanpl e Range of Averaged Confi dence
Frequency Quantitation (Det ect ed) Mean Limt of the
of Limts Concentrations-c Concentration-d Mean
Cont am nant Det ection-b (ng/ kg) (mo/ kg) (ng/ kg) (my/ kg)
Fl uor ant hene 11/ 21 0. 34-0. 45 0.043-6.6 0.61 1.2
Fl uor ene 3/21 0. 34-0. 45 0.13(0.061)-0. 66 0.21 0.25
I ndeno(1, 2, 3-c, d) pyrene 4/ 21 0.34-0.45 0.16(0.095)-1.6 0.27 0.39
Phenant hr ene 9/ 21 0.34-0.45 0.11(0.041)-5.1 0.51 0.94
Pyrene 9/21 0.34-0.45 0.11(0.043)-3.6 0. 44 0.74
Phenol 4/ 10 0.34-0. 40 0. 065( 0. 058) - 0. 17 0.20
0. 27(0. 36)
Tol uene 8/ 45 0. 005-0.79 0. 002(0.001)-0.73 0. 037 0. 070
Tri chl or et hene 20/ 45 0. 005-0. 032 0. 001- 160(190) 3.7 9.7
Vi nyl chloride 6/ 45 0.012-1.6 0. 0093(0.013) - 0. 052 0. 089
0. 23(0. 40)
Xyl enes (total) 4/ 45 0. 002-0.79 0. 001- 15 0.52 1.1
| nor gani cs
Ant i nony 4/ 21 10- 30 10(13) - 37 11 13
Lead 18/ 21 0. 65-28 16( 1. 9) - 214(417) 24 41
Thal ['i um 5/ 21 1.6-23 21- 36(46) 9.9 14

a The listed contam nants were sel ected as contam nants of concern for the human health risk assessment only.

b Nunber of sanpling |ocations at which the chem cal was detected conpared with the total nunber of sanpling |ocations

c If the m ni mumor maxi num detected concentration differed fromthe respective nini mum or nmaxi mum aver aged
concentration, the detected concentration is given in parentheses.

d Arithnetic nean.

e Exceeds the nmaxi num detected concentration



Tabl e 4

Sunmary of Hi ghest Concentrations of O ganic Conpounds
Conposite Groundwater Sanple Results - Sites 32 & 36

Pease AFB, NH

Maxi num Det ect ed

Concentration Locati on-

O gani ¢ Conpounds (ug/ L) Sanple ID
Vol atil e Organics
Aromati c Hydrocarbons
1, 2- Di chl or obenzene 4.0 572- MD0O3
1, 2-Di chl or obenzene 0.6 554- MD04
1, 2- Xyl ene 6.0 554- MD04
1, 2, 4-Trichl or obenzene 0.1 633- MD03
1, 2, 4-Tri net hyl benzene 14.0 5025- MD02
1, 3- Di chl or obenzene 1.0 6012- MDO1

1.0 554- MD0O4

1, 3, 5-Tri net hyl benzene 4.0 5025- MD02
1, 4- D chl or obenzene 3.0 554- MD04
4- | sopropyl t ol uene 0.2 633- MD03
Benzene 19.0 554- MD04
Chl or obenzene 1, 200.0 5024- MDO1
Et hyl Benzene 3.0 554- MD04
| sopr opyl benzene 1.0 5025- MD02
2, 4- D net hyl phenol 54.0 554- MD04
m p- Xyl ene (Sum of |somners) 6.0 554- MD04
n- Propyl benzene 2.0 5025- MD02
sec- But yl benzene 3.0 5025- MD02
tert-Butyl benzene 0.2 633- MD03
Tol uene 7.0 554- MD04
Hal ogenat ed Hydr ocar bons
1, 1- D chl or oet hene 20.0 548- MD03
1,1, 1-Tri chl or oet hane 0.9 7531- MDO8
Chl or onet hane 300.0 5025- MD01
ci s-1, 2-D chl or oet hene 11, 000. 0 5025- MD02
Tot al -1, 2- D chl or oet hene 13, 000. 0 548- MD0O3
trans- 1, 2- Di chl or oet hene 230.0 573- M02
Di chl or odi f 1 uor onet hane 0.6 5077- MD0O1
Tetrachl or oet hyl ene (PCE) 50.0 6012- MD0O2
Tri chl or oet hyl ene ( TCE) 680, 000. 0 5024- MD02
Tri chl or of | uor onmet hane 6.0 6027- MDO1
1, 1- D chl or oet hane 4,600.0 5025- MD02
Oxygenat ed Hydr ocar bons
Benzoi c Acid 5.0 5024- M01
Sem vol atile Organics
Pol ynucl ear Aromatic Hydrocar bons
2- Met hyl napht hal ene 12.0 5025- MDO1
Acenapht hene 8.0 6042- MDO1
Napht hal ene 13.0 548- MO1
Phenol s
4- Met hyl phenol 5.0 5024- MDO1
4- N trophenol 3.0 5024- MO1
Pht hal at es
Bi s(2- Et hyl hexyl ) Pht hal at e 430.0 554- MLO2
Di et hyl Phthal ate 20.0 6031- MDO1
D - N-Butyl Phthal ate 32.0 616- MD0O2

Not e: Anal yti cal
protocol s.

data included in this table have
Dat a not eval uated accordi ngly were not

been eval uated according to EPA Regi on

i ncl uded.



Medi um
Soi |
(0 to 2 feet
deep)

Soi |
(0 to 15 feet
deep)

Table 5

Total Lifetinme Cancer Risks and Hazard | ndices
Site 32/ 36, Pease AFB, NH

RVE
Current
nmai nt enance
wor ker

Future
nmai nt enance
wor ker

Future
mai nt enance
wor ker

Total Lifetine Cancer Risk

Mean
4E- 07

2E- 06

2E- 06

Upper 95%

Confi dence
Limt Maxi mum
7E-07 2E- 06
3E-06 9E- 06
2E- 06 1E- 05

Mean
1E- 03

7E- 03

3E-02

Total Hazard | ndex

Upper 95%

Confi dence
Limt Maxi mum
3E-03 1E- 02
2E-02 6E-02
4E- 02 2E-01



Tabl e 6

Summary of Total Lifetine Cancer Risks and Hazard I ndices
Site 32/ 36, Pease AFB, NH

G oundwat er - d

Sites 32/ 36 Overburden Future of f - base 3E-04 5E- 04 1E- 03 3E+00 4E+00 1E+01
and Shal | ow Bedrock -- resi dent (filtered) (filtered) (filtered) (filtered) (filtered) (filtered)
Mai n
Sites 32/ 36 Overburden Future of f - base 4E- 02 2E-01 2E-01 4E+02 2E+03 2E+03
and Shal | ow Bedrock - - resi dent (filtered) (filtered) (filtered) (filtered) (filtered) (filtered)
Hot Spot
Sites 32/ 36 Deep Future of f - base 5E- 05 NA NA 1E+00 NA NA
Bedrock - Hot Spot Ilc resi dent (filtered) (filtered)

5E- 05 1E + 00

(total) (total)
Sites 32/ 36 Deep Future of f-base 7E- 05 NA NA 2E+00 NA NA
Bedrock -- Hot Spot llc resi dent (filtered) (filtered)

7E-05 2E+00

(total) (total)

NA = Not applicable. R sk was eval uated based only on one exposure concentration.
NC = Not calculated. A toxicity value was not available for the chem cal of concern.

a Val ues are rounded to one significant figure.

b Maxi num cancer risk at hazardous waste sites is regulated in the range of 1E-06 to 1E-04 (10-6 to 10-4). R sks of less than 1E-06 (10-6) are generally not of concern.
¢ A hazard index of 1 (1E+00) or greater is usually considered the benchmark of potential concern.

d Filtered and total values are based on organics data plus inorganics data for filtered and unfiltered (total) sanples, respectively.

e Data were linited to one well. The exposure concentration is the averaged concentration fromthat well.



Chem ca
Organi cs

Benzoi c acid

Bi s(2- et hyl hexyl ) pht hal at e

2- But anone

4,4' - DDD

4, 4' - DDE

1, 3-Di chl or obenzene

Di - n- butyl pht hal ate

PAHs
Acenapht hene
Ant hr acene
Benzo( a) ant hntene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo(g, h,i)peryl ene
Benzo(k) f uorant hene
Chrysene
Di benzo( a, h) ant hr acene
FI uor ant hene
Fl uor ene
I ndeno( 1, 2, 3-cd) pyrene
Phenant hr ene
Pyrene

I nor gani cs

Chr om um
Hexaval ent
Trival ent

Copper

Lead

NE - Not eval uated due to | ack of dose and/or

Summary of Hazard Indices for the Meadow Vol e

Table 7

Site 32/ 36, Pease AFB, NH

Hazard I ndices for

I ngesti on
Aver age Maxi mum
2. 40E- 04 2. 83E-04
1. 80E-01 1. 16E+00
6. O5E- 07 1. 61E- 06
6. 93E- 07 8. 97E- 07
4. 87E- 06 5. 13E- 06
1. 48E-05 1. 30E- 04
1. 81E-05 4. 05E- 05
2. 29E-05 7. 08E- 05
6. 10E- 06 2. 62E- 05
6. 40E- 03 3. 26E- 02
5. 23E- 02 2. 09E-01
NE NE
NE NE
NE NE
NE NE
NE NE
1.53E-04 9. 21E- 04
3. 35E- 05 9. 21E- 05
NE NE
1.11E- 02 6. 35E- 02
1. 67E- 04 8. 37E- 04
1. 77E- 02 4. 19E- 02
2. 60E- 04 6. 15E- 04
5. 08E- 02 1. 46E-01
1. 74E+00 1. 45E+01

crv

Curmul ati ve Hazard | ndex:

Hazard | ndices for

I ngesti on

Aver age

7. 70E-03
1. 95E-04
NE

. 93E-08
. 69E- 07
. 75E-05
. 99E- 06

whPFPO

36E- 05
. 10E- 06
. 28E-03
. 23E-03
NE
NE
NE
NE
NE
9. 21E-05
4. 69E- 05
NE
1.11E-02
1. O0E- 04

. 32E-03
. 95E- 05
. 03E-01
. 85E-01

NN PR

Maxi mum

9. 10E- 03
1. 26E-05
NE

. 97E-08
. 78E-07
. 16E-04
. 90E- 06

[oc I~ e o}

. 34E- 04

. 02E-05

.51E-03

. 09E- 02
NE
NE
NE
NE
NE

5. 53E-04

1. 29E-04
NE

6. 35E-02

5. 02E- 04

NONPE

. 14E-03
. 62E-05
. 83E-01
. 55E+00

(206 I V)

Hazard | ndi ces

Aver age

O ~NPFE O

NNDN P

NOUINO P N

. 94E- 05
. 80E-01
. O5E- 07

62E- 07

. 0O4E- 06
. 23E-05
. 21E-05

. 65E-05
. 22E-05
. 67E-03
. 76E- 02

NE
NE
NE
NE
NE

. 46E- 04
. 04E- 05

NE

. 22E-02
. 68E-04

. 90E- 02
. 80E- 04
.54E-01
. 53E+00

. 08E+00

Maxi mum

N WOoIN

N~NO D

rONUIOR PO

. 38E-03
. 16E+00
. 61E-06

86E- 07

. 31E-06
. 46E- 04
. 94E-05

. 05E- 04
. 23E-05
. 91E- 02
. 30E-01

NE
NE
NE
NE
NE

.47E-03
.21E-04

NE

.27E-01
. 34E-03

. 50E- 02
. 62E-04
.29E-01
. 11E+01

. 34E+01



Chem ca
Organi cs

Benzoi c acid

Bi s (2-ethyl hexyl ) pht hal ate

2- But anone

4,4' - DDD

4, 4' - DDE

1, 3-Di chl or obenzene

Di - n- butyl pht hal ate

PAHs
Acenpht hene
Ant hr acene
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo(g, h,i)peryl ene
Benzo(k) f uorant hene
Chrysene
Di benzo( a, h) ant hr acene
FI uor ant hene
Fl uor ene
I ndeno( 1, 2, 3-cd) pyrene
Phenant hene
Pyrene

I nor gani cs
Chr omi um

Copper
Lead

NE - Not eval uated due to |l ack of dose and/or

Table 8

Sumary of Hazard I ndices for the Arerican Robin
Site 32/ 36, Pease AFB, NH

Hazard I ndices for

I ngesti on

Aver age

[EEY

N

ONNPRPORAPRPNMNOWNANER

NE
NE
NE

.47E-04
. 68E- 04

NE
NE

. 83E-05
. 78E-05
. 37E-05

38E-05

. 97E-05

62E- 05

. 75E- 05

37E-05
67E- 05

. 73E-05

90E- 05

. 86E- 05
. O6E- 05
. 71E-05

.12E-02
. 48E- 02
. 47E-03

Pl ant

I ngesti on

Maxi mum Aver age

NE NE

NE NE

NE NE
1. 90E- 04 3. 08E- 02 3
8. 09E- 04 1. 38E-01 1

NE NE

NE NE

5. 63E- 05 NE
1. 19E-04 2. 78E- 05 1
2. 22E-04 1. 31E-04 6
9. 52E- 05 1. 90E- 04 7
1. 43E-04 3. 17E-04 1
1. 67E- 04 1. 57E- 04 1
6. 59E- 05 1. O5E- 04 3
2. 22E-04 1. 75E- 04 8

3. 73E- 05 NE
5. 24E- 04 1. 75E- 04 1

5. 24E- 05 NE
1. 27E-04 2. 86E-04 1.
4. 05E- 04 2. 12E-04 1
2. 86E- 04 1. 14E- 04 5.
1.19E-01 4. 12E-01 1.
7. 12E-02 2. 73E-01 7
5. 39E- 02 6. 47E- 02 5
Currul ati ve Hazard | ndex:

crv

Hazard | ndices for

Maxi mum

NE

NE

NE
98E- 02
48E- 01

NE

NE

NE

. 19E- 04
. 67E-04

62E- 04
14E-03

. 0O0E- 03
. 95E- 04
. 89E- 04

NE
O5E- 03

NE
27E-03

. 21E-03

71E- 04

19E+00

. 83E-01

39E-01

Hazard | ndi ces

Aver age

N

PNWENMNENRERONEORE

NE
NE
NE

. 09E- 02
. 39E-01

NE
NE

83E- 05

. 56E- 05

75E- 04
14E-04
57E-04
83E- 04
22E-04
18E-04
67E- 05
62E- 04
90E- 05
14E- 04

. 83E-04
. 71E- 04

.53E-01
.98E-01
. 12E-02

.94E-01

Maxi mum

oo

ORRPURPWRLARE®O®NO

NE
NE
NE

. 00E- 02
. 46E-01

NE
NE

. 63E-05
. 38E-04
. 89E- 04

57E-04

. 29E-03
. 17E-03
. 61E-04
.11E-03

73E- 05
57E-03

. 24E- 05
. 40E- 03
. 62E-03
. 57E-04

. 31E+00
.54E-01
. 93E-01

. 93E-01



Table 9

Summary of Detailed Alternatives Eval uationa
Site 32/36, Pease AFB, NH

Remedi al Al ternative
No action

Extraction, on-site treatnment, and disposal of
groundwat er, and excavation and off-site

di sposal of Site 36 VOC,- and

nmet al s-contam nated soil

| solation of the source area using horizontal
and vertical barriers, on-site treatnment and
di sposal of groundwater, and excavation and
of fsite disposal of Site 36 VOC- and

nmet al s- contami nated soil

Excavation and on-site treatment of Site 32/36
VOC- cont ami nated soil; extraction, on-site
treatnent, and disposal of groundwater; and
excavation and off-site disposal of Site 36
netal s-contani nated soil

Passive renedi ation of the source area using in
situ adsorption, and excavation and off-site

di sposal of Site 36 VOC- and netal s-

cont ami nated soil

Excavation and on-site treatment of Site 36

VOC- cont ami nated soil and Site 32 MCS unit

soil; in situ treatment of remaining Site 32
VOC- cont ani nated soil by SVE and air

sparging; extraction, on-site treatnment, and

di sposal of groundwater, and excavation and

of f-site disposal of Site 36 netal s-contami nated
soi |

Protection of

Humen Heal th Long- Term
and the Conpl i ance Ef fectiveness
Envi r onnent wi t h ARARs and Per manence
Ranki ng Ranki ng-b Ranki ng

C C [}

BC C B

BC C B

BC C B

BC C C

BC C B

Reduction in
TW of
Cont am nant's
Ranki ng

C

BC

BC

BC

BC

BC

Short-Term
Ef fectiveness
Ranki ng

AB

AB

BC

AB

BC

Cost
I mpl ementability Anal ysi s-c
Ranki ng (sensitivity analysis)d

A $65, 000

$8, 388, 000
AB ($7, 485,800 to
$9, 006, 200)

$5, 550, 000
B ($5, 072,300 to
$7, 779, 700)

$3, 470, 000
B ($3,124, 400 to
$4, 211, 600)

$2, 213, 000
AB ($2,002,700 to
$2, 347, 300)

$2, 835, 000
B ($2, 766,900 to
$3, 065, 100)
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Table 9

Summary of Detailed Alternatives Eval uationa

Site 32/ 36, Pease
(Cont i nued)

Rermedi al Alternative

Isolation of the source area by vertical barriers,
excavation and on-site treatment of Site 36

VOC- cont ami nated soil and Site 32 MCS unit

soil, pneumatic fracturing in the shallow
bedrock, dual -phase extraction and on-site
treatnment of groundwater and vapor, and
excavation and off-site disposal of Site 36

nmet al s-contam nated soil

Source control -- Containment of DNAPL area,
on-site treatnment of groundwater, and
excavation and off-site disposal of Site 36
VOC and netal s-contam nated soil

e ranking systemis defined as follows:

- The alternative met the intent of the criterion.

AFB, NH

Protection of
Human Heal th

and the Conpl i ance
Envi r onnent wi th ARARs
Ranki ng Ranki ng- b
BC C
AB A

- The alternative partially meets the intent of the criterion.

- The alternative does not neet the intent of the cri

AB - The alternative was ranked between A and B.
BC - The alternative was ranked between B and C.

No
in
Es
Th

ne of the alternatives will neet groundwater ARARs.
corporated an ARAR wai ver based on technical inpracti

timated costs represent present-worth costs. Detailed cost estimates are presented in Table 3 of the Site 32/36 FS Addendum 1.

e sensitivity analysis costs represent the upper and

terion.

Failure to neet
cability.

lower limts of

any ARAR neans that the alternative fails to satisfy this criterion,

the 50% confidence interval.

Long- Term
Ef f ecti veness
and Per manence
Ranki ng

AB

Reduction in
TW of
Cont ami nant's
Ranki ng

BC

BC

Short-Term
Ef fectiveness
Ranki ng

BC

unl ess a wai ver is obtained.

I mpl ement ability
Ranki ng

AB

Only Alternative 8

Cost
Anal ysis-c
(sensitivity analysis)d

$3, 422,000
($3, 243,700 to
$3, 994, 300)

$4, 823, 000
($4, 338,000 to
$5, 164, 000)



Sel ection of O eanup Coals for Organics in Soi

Conpound

VQCs

Benzene

Car bon di sul fide

Chl or obenzene

Chl or onet hane

1, 2-Di chl or obenzene

1, 3-Di chl or obenzene

1, 4- D chl or obenzene

Di chl or odi f | uor onet hane
1, 1- D chl or oet hene

ci s-1, 2-D chl or oet hene
trans-1, 2- D chl or oet hene
Et hyl benzene

Tet r achl or oet hene

Tol uene

1,1, 1-Tri chl or oet hane
Tri chl or oet hene

Tri chl or of | uor orret hane
Vi nyl chloride

Xyl enes (total)
Pesti ci des/ PCBs
4,4' - DDD

4, 4" - DDE

Tabl e 10

Site 32/ 36, Pease AFB, NH

Soi | Tar get Maxi mum Soi
Level s Based on Concentration
Leachi ng Det ect ed

(my/ kg) (my/ kg)
0. 47 0.012
0. 49 0.23 ]

38 0. 455
0.15 0.001 J
1,161 14
1,161 2.3
145 0. 046
413 0. 139
0.5 0. 0097
4.7 4.9a
7 4.9a
876 4.4
2.1 0.021
284 0.73
35 0.024 J
0.7 190
362 0.022 J
0.02 0.4
3, 049 15
97 0. 022
284 0.01J

Pot ent i al
C eanup
Coal

(my/ kg)

SEESE5555

°22%z%"

o
°%
N

£% B

Soi |



Tabl e 10

Sel ection of O eanup Coals for Organics in Soi
Site 32/ 36, Pease AFB, NH

Conpound

SVQCs

Acenapht hene

Ant hr acene

Benzoic acid
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo(g, h,i)peryl ene
Benzo(k) fl uorant hene
Bi s(2- et hyl hexyl ) phthal ate
Butyl benzyl phthal ate
Chrysene

Di benzo(a, h) ant hracene
Fl uor ant hene

Fl uor ene

I ndeno( 1, 2, 3- cd) pyrene
Napht hal ene
Phenant hr ene

Pheno

Pyr ene

(Cont i nued)
Soi | Tar get Maxi mum Soi | Potential Soi
Level s Based on Concentration d eanup
Leachi ng Det ect ed Goa
(ng/ kg) (no/ kg) (no/ kg)
11, 463 0.71 NA
399 1.5 NA
8, 443 0. 094 NA
159 2.8 NA
1, 252 2.3 NA
125 1.8 NA
1,775 2.1 NA
1,001 1.4 NA
683 7.9 NA
24 0.54 NA
46 2.8 NA
1,126 0. 47 NA
7,178 6.6 NA
8, 306 0. 66 NA
728 1.6 NA
21 0.25 J NA
282 5.1 NA
27 0.29 J NA
12,903 3.6 NA

a Value presented is for total 1,2-dichol orethene
b There is the potential that cis-1,2-dichloroethene nmay be present at greater than 4.7 ng/kg in the naxi num

detected sanple for tota

1, 2-di chl or oet hene

NA = Not applicable. Leaching value exceeds maxi mum detected concentration
J = Estimated val ue bel ow quantitation limt



Table 11

Det ernination of Potential Ceanup CGoals for Metals in Soil
Site 32/ 36, Pease AFB, NH

Maxi mum Maxi mum
G oundwat er Soi | Soi | Pot enti al
Concentration G oundwat er Concentration Backgr ound C eanup
Det ect ed ARARa Det ect ed Concentration-d Goal
Met al (ng/L) (1mg/L) (no/ kg) (no/ kg) (no/ kg)
Al um num 59, 700 200b 17, 500 24,900 NA
Ant i mony ND 10 37.2 NC NA
Arsenic (total) 118 50 20.1 15.25 15.25
Bari um 331 1, 000 156 105 NA
Beryl | i um 4.5 1 1.6 1.8 NA
Bor on 149 620b ND NC NA
Cadm um ND 5 8.7 NC NA
Cal ci um 103, 000 NA 3,370 3,180 NA
Chr om um 171 100 57.6 37.5 37.5
(total)
Cobal t 67.3 NA 14.1 19.6 NA
Copper 126 1, 300 66. 1 42 NA
Iron 125, 000 300 34, 200 35, 300 NA
Lead 37.6 15 417 65. 3 65. 3
Magnesi um 53, 600 NA 7, 660 8, 240 NA
Manganese 2,280 50b 993 623 NA
Mer cury 0.31 2 ND NC NA
N ckel 169 100 34.5 43. 4 NA
Pot assi um 24, 400 35, 000b 6, 410 6, 650 NA
Sel eni um 33.2 50 1.4 NC NA
Silicon 74, 700 NA 1,510 1, 900 NA
Sodi um 127, 000 NA 315 356 NA
Thal i um ND 2 45. 6 NC NA
Vanadi um 153 256¢ 53.1 49. 3 NA
Zinc 569 5, 000 104 92.3 NA

a Val ue presented is an MCL unl ess ot herwi se noted.

b New Hanpshire Department of Public Health Services - Secondary Maxi mum Cont am nant Level (SMCL)
c Concentration based on cancer risk of 10-6 of hazard index of 1.

d Background | evels established in the letter report dated February 1993 (G 609).

ND = Not detect ed.

NC = Not calculated for the netals that were detected in fewer than 50% of the sanpl es.



Tabl e 12

Target Treatnent Coals for G oundwater
Extracted as Part of Source Control Renedy
Site 32/ 36, Pease AFB, NH

Maxi mum Treat ment Goal
Concentration for Discharge

Det ect ed to G oundwater-a

Conpound (ng/L) (ng/L)
VQCs
Benzene 19 5
sec- But yl benzene 31J NA
tert-Butyl benzene 0.2 NA
Chl or obenzene 1,200 J 100
Chl or onet hane 300 J 3b
1, 2- Di chl or obenzene 0.6 J 600
1, 3-Di chl or obenzene 1(40) 600
1, 4- D chl or obenzene 3(3.7) 75
p- D chl or obenzene 2] NA
di chl or odi f uor onet hane 34 1, 000b
1, 1- D chl or oet hane 54.4 ] 81b
1, 1- D chl or oet hene 20 7
ci s-1, 2-di chl or oet hene 11, 000 J 70
trans-1, 2- D chl or oet hene 13, 000 100
Et hyl benzene 3 700
| sopr opyl benzene 17 89. 1c
4- | sopropyl t ol uene 0.2 J NA
n- Propyl benzene 2] NA
Tet rachl or oet hene 50 5
Tol uene 7(71 J) 1, 000
1, 2, 4-Trichl or obenzene 0.1 70
1,1, 1-Trichl or oet hane 1.3 200
Tri chl or oet hene 680, 000( 4, 233, 067) 5
Tri chl or of | uor orret hane 6 J 2, 000b
1, 2, 4-Tri net hyl benzene 14 70
1, 3, 5-Tri net hyl benzene 4 ] NA
Vi nyl chloride 4,600 J 2



Tabl e 12

Target Treatnent Coals for G oundwater
Extracted as Part of Source Control
Site 32/ 36, Pease AFB, NH

Maxi mum
Concentration
Det ect ed

Conpound (ug/ L)
VOCs (conti nued)
Xyl enes (total) 12
SVQCs
Acenapht hene 73
Benzoi c acid 57
Bi s(2- et hyl hexyl) phthal ate 430
D net hyl phthal ate 20
D -n-butyl phthal ate 32
2, 4- D net hyl phenol 54
2- Met hyl napht hal ene 12
4- Met hyl phenol 51
Napht hal ene 13
4- N trophenol 31J
Pent achl or ophenol 73
Metal s - Total (dissolved)
Al um num 59, 700 (687)
Arsenic 118f (59.9)
Bari um 331 (55.8)
Beryllium 4.5
Bor on 149 (142)
Cal ci um 103, 000 (94.5)
Chromum 111 171f
Chrom um VI 171f
Cobal t 67.3
Copper 126 (14.5)
Iron 125, 000 (1, 360)

Lead 37.6 (11.4)

(Conti nued)

Tr eat nent Goal
for Discharge

to G oundwater-a

(ng/ L)

10, 000

2,190c
28, 000b
6

313, 000
3, 650c
730c
13. 4c
350b
20b

60d

1

NA

50
2,000
4
620b
NA
100f
100f

1, 300

15

Remedy



Tabl e 12

Target Treatnent Coals for G oundwater
Extracted as Part of Source Control Renedy
Site 32/ 36, Pease AFB, NH

(Conti nued)
Maxi mum Treat ment Coal
Concentration for Discharge
Det ect ed to Goundwater-a
Conpound (1g/'L) (ng/L)
Metal s - Total (dissolved) (continued)
Magnesi um 53, 600 (27, 000) NA
Manganese 2,280 (500) 1, 500c
Mer cury 0.31 2
N ckel 169 (63) 100
Pot assi um 24,400 (12, 600) 35, 000b
Sel eni um 33.2 50
Silicon 74,700 (7,760) NA
Sodi um 115, 000 NA
Vanadi um 153 20d
Zinc 159 (140) 2, 000d

NA = Not avail abl e.

() = Nunber in parentheses represents the naxi mum concentrati on detected in nobile | aboratory sanpl es
for VOCs and soluble netals for netals.
J = Estimated val ue bel ow the quantitation limt.

Val ue presented is an MCL unl ess ot herwi se not ed.

New Hanpshire Departnent of Public Health Services.
Concentration based on cancer risk of 10-6 or hazard index of 1.
EPA Lifetine Health Advisory.

State of New Hanpshire AWX.

Val ue presented is total arsenic or total chrom um

D Q0O T



Table 13

ARARs for the Selected Renedy - Source Control - Containment of DNAPL Area,
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of

Medi um

Groundwat er

Groundwat er

G oundwat er,
Soi |

Groundwat er

Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH
Requi r ement
CHEM CAL- SPECI FI C
FEDERAL- SDWA- Maxi mum Cont ami nant

Level s (MCLs)
(40 CFR 141.11-141.16)

FEDERAL- SDWA- Maxi mum Cont ami nant
Level Goals (MCLGs) (40 CFR 141.50-141.51)

FEDERAL- RCRA- Exanpl es of Concentrations
Meeting Criteria for Action Levels (40 CFR
264.521, Appendix A)

FEDERAL- EPA Heal th Advi sories (HAs)

Requi rement Synopsi s

MCLs have been promul gated for a nunber of
conmmon organi ¢ and inorganic contaninants.

These level s regulate the contaminants in public
drinking water supplies, but may also be

consi dered rel evant and appropriate for
groundwat er aquifers potentially used for
drinking water.

MCLcs are nonenforceabl e heal t h-based goal s
for public water systems. MCLGs are set at
levels that would result in no known or
expected adverse health effects, with an
adequate margin of safety.

These nonenforceabl e heal t h-based
groundwat er and soil protection standards are
established for 146 toxic conpounds.

HAs are nonenforceabl e heal th-based standards
established for various exposure durations (i.e,
1 day, 10 days, and lifetime).

Action To Be Taken To
Attain Requirenments

MCl's were used when sel ecting
groundwat er cleanup goals. At

Site 32, since the requirenents will
not be attained within the TI

Zone, a waiver wll be sought.
Groundwat er extracted fromthe

Tl Zone will he treated to neet
MCLs before discharge

Non-zero MCLGs were considered

when sel ecting groundwat er

cleanup and treatnent goals. At
Site 32, since the requirenents will
not be attained within the Tl Zone
for groundwater restoration, a

wai ver will he sought. Treatnent

of groundwater extracted fromthe
Tl Zone will be conducted to

attain requirenents

RCRA action levels were
considered in selection of cleanup
level s.

HAs were considered when

sel ecting groundwater cleanup
goals. Table 12 of the ROD
presents treatnent goals for
groundwater. Extracted
groundwater will be treated using
oxidation/filtration and air
stripping to neet these standards.

St at us

Rel evant and
Appropriate

Rel evant and
Appropriate

TBC

TBC



Table 13

ARARs for the Selected Renedy - Source Control - Containment of DNAPL Area,
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of

Medi um
G oundwat er,

Surface Water,
Sedi nent, Soi |

Groundwat er,
Surface Water,
Sedi nent, Soi |

Groundwat er

Groundwat er

Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH
(Conti nued)

Requi r ement

FEDERAL- EPA Ri sk Reference Doses (RfDs)

FEDERAL- EPA Carci nogen Assessment G oup
Pot ency Factors

STATE-NH Admin. Code Env-Ws 410. 03,

410. 04, and 410. 05, Groundwater Quality
Criteria and Ambient Groundwater Quality
St andar ds

NH Primary Drinking Water Criteria (MCLs
and MCLGs) Under RSA Ch. 485, Pronul gated
as Env-Ws 315-318

Requi rement Synopsi s

Rf Ds are dose |evels devel oped based on
noncar ci nogeni c effects and are used to devel op
Hazard | ndices. A Hazard Index of less than
or equal to 1 is considered acceptable.

Potency Factors are devel oped by the EPA

from Health Effects Assessments or eval uation
by the Carcinogenic Assessnment Group and are
used to devel op excess cancer risks. A range of
10-4 to 10-7 is considered acceptable.

New Hanpshire Groundwater Quality Criteria
(410.03) require that all groundwater of the
state shall be suitable for drinking, shall not
contain regulated contam nants in excess of the
standards (410.05), and dull not cause

di scharges to surface water in excess of surface
water quality standards. The standards, which
are derived from MCLs and ot her EPA and

NH heal th-based limts, protect quality of

ambi ent groundwater. Exenptions from
groundwat er quality criteria (410.04) include
areas designated as GWs.

Standards for public drinking water systens.
Used as cl eanup standards for aquifers and
surface water bodies that are potential drinking
wat er sources.

Action To Be Taken To
Attain Requirenents

EPA RfDs were used to
characterize risks due to exposure
to contam nants in groundwater,
soil, surface water, and sedinment.

EPA Carci nogenic Potency Factors
have been used to conpute the

i ndividual increnmental cancer risk
resulting from exposure to site
contami nation in groundwater, soil,
surface water, and sedinent.

These standards were used to
establish groundwater cleanup
goals. At Site 32, where cleanup
of groundwater to neet the
standards is technically
inpracticable within the Tl Zone,
a wai ver would be required. These
standards were al so used when

sel ecting treatnment |evels for
extracted groundwater.

NH MCLs and non-zero MCLGs

were used as appropriate to
establish groundwater cleanup
goals. At Site 32, since
requirements will not be attained
within the TI Zone, a waiver will
be sought. Groundwater extracted
fromthe TI Zone will be treated
before discharge to neet these

st andar ds.

St at us

TBC

TBC

Rel evant
Appropri

Applicable, to the
extent
stringent than
MCLs and
MCLGs.

nore

and
ate, to the

extent nore
stringent than

f ederal
MCLGs.

MCLs and



Table 13

ARARs for the Sel ected Renedy - Source Control
On-Site Treatnment of Groundwater, and Excavation and O f-Site Disposal
Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH

(Conti nued)

Medi um Requi r ement

LOCATI ON- SPECI FI C

Wet | ands Wet | ands Executive Order (EO) 11990,

40 CFR 6, Appendix A

Wet | ands FEDERAL- CWA Section 404 (b) (i),
for Specification of Disposal
or Fill Material (40 CFR 230 and 33 CFR 320-

330)

Wet | ands FEDERAL- 16 USC 661 et segq.,
W ldlife Coordination Act

Requi rement Synopsi s

Under this order, federal agencies are required
to minimze the destruction, |oss, or
degradati on of wetlands or beneficial values or
wet |l ands. 40 CFR 6, Appendix A contains the
EPA policy for carrying out the provisions of
EO 11990.

Contai ns requirenent for discharge or dredged

or fill material, including that no discharge is
permitted if there is a practicable alternative to
the proposed discharge that would have a |ess
adverse inpact on the aquatic ecosystem and

that no discharge is permtted unless

appropriate and practicable steps are taken to
nminimze potential adverse inpacts on the

aquatic ecosystem

Requires federal agencies to take into
consideration the effect that water-related
projects will have on fish and wildlife.
Requires consultation with the U.S. Fish and
Wldlife Service and the state to devel op
neasures to prevent, nitigate, or conpensate
for project-related |losses to fish and wildlife

Action To Be Taken To
Attain Requirenents

Renedi al activities will mnimze
harmto the wetland to the extent
possible. Appropriate federal
agencies identified (under this act)
will be contacted and allowed to
review the proposed work plan

prior to initiating the renedial
activities.

No dredging or filling or wetlands
wi || occur under this alternative.
Renedi al activities will be

designed to mininize potential
adverse effects on the aquatic
ecosystem

Actions taken will mnimze
adverse effects. Relevant federal
and state agencies will be

contacted to hel p analyze effects of
the remedial action on wildlife in
the wetlands in and around the

site.

St at us
Appl i cabl e
Applicable
Appl i cabl e



Table 13

ARARs for the Selected Renedy - Source Control - Containment of DNAPL Area,
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of

Medi um

Wet | ands

Wet | ands

Hi storic Places

Groundwat er

Site 36 VOC- and Metal s- Cont ani nated Soi |

Site 32/36, Pease AFB, NH
(Conti nued)

Requi r ement

STATE- RSA 485: A. 17, NH Admin. Code

Env-Ws 415, Rules Relative to Prevention of
Pol lution from Dredging, Filling, Mning,
Transporting, and Construction

STATE- RSA 482-A, NH Admin. Code Env-W
300, 400, and 600, New Hanpshire Criteria and
Conditions for Fill and Dredging in Wetlands

FEDERAL- 16 USC 496A-1, Archaeol ogi cal and
Hi storic Preservation Act

STATE- NH Adni n. Code Env-Ws 378, Site
Sel ection of Wells for Community Water
Syst ens

Requi rement Synopsi s

Establish criteria for conducting any activity in
or near state surface waters that significantly
alters terrain or may otherw se adversely affect
water quality, inpede natural runoff, or create
unnatural runoff. Activities within the scope of
these provisions include excavation, dredging,
filling, mining, and grading of topsoil in or near
wet | and areas.

Regul ate filling and other activities in or

adj acent to wetlands, and establish criteria for
the protection of wetlands from adverse

inpacts on fish, wildlife, conmerce, and public
recreation.

Provides for the preservation of historical and
archaeol ogi cal data that m ght be | ost because

of alteration of terrain. Requires data recovery
and preservation.

These regul ati ons establish procedures and
standards for siting of new wells that wll
supply comunity water systems. They
establish protective radii around the well in
which certain activities are prohibited. In
addi tion, they establish a wellhead protection
area within which an inventory of

contam nation sources nust be performed and
contam nati on management program nust be

devel oped.

Action To Be Taken To
Attain Requirenents

Soi |l excavation, grading activities,
and source contai nment extraction
and treatnent systems will neet
substantive requirement of these
NHDES rul es as applicable to

wet | ands.

Proposed work adjacent to the
wetlands will conply with
substantive requirenents of the
state wetlands protection statute
and regul ations. Any wetl ands
danaged during construction wll
be restored.

If articles are encountered during

excavation, these nmeasures will be
taken.
The Haven well| is the source of

drinking water for the base and is
a potential drinking water source
for the City of Portsnouth.

Ef fluent and renedi al system
monitoring efforts will be
conbined with the selection of the
groundwat er recharge |ocations to
ensure that the Haven well will not
be adversely inpacted.

St at us
Applicabl e
Applicable
Applicable

Rel evant and
Appropriate



Table 13

ARARs for the Selected Renedy - Source Control - Containment
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of

Medi um

Hazar dous
Wast e/ Soi |

Hazar dous
Wast e/ Soi |

Hazar dous
Wast e/ Soi |

Hazar dous

Wast e/ Soi |

Hazar dous
Wast e/ Soi |

Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH
(Conti nued)

Requi r ement

ACTI ON- SPECI FI C

FEDERAL- RCRA 40 CFR Part 264

FEDERAL- RCRA 40 CFR 264.90-264. 101
(Subpart F), Releases from Solid Waste
Managenent Units

STATE-RSA Ch. 147-A, NH Hazardous Waste
Managenment Act and Hazardous Waste Rul es,
Env-Wn Chapters 100-1000, specific

requi rements detailed bel ow.

STATI E-NH Admi n. Code Env-Wn 702. 08,
Environnental Heal th Requirenents

STATE- NH Adni n. Code Env-Wn 702. 09,
General Design Requirenents

of

DNAPL Ar ea,

Requi rement Synopsi s

RCRA Subtitle C establishes standards

applicable to treatnent, storage, transport, and
di sposal of hazardous waste and the cl osure of
hazardous waste facilities.

General facility requirenments for groundwater
nonitoring at affected facilities and general
requirenents for corrective action programs if
required at regulated facilities.

Standards for managenment of hazardous waste
facilities. Operates in lieu of federal RCRA
Subtitle C requirenents.

Requi res operator of a hazardous waste facility
to meet certain standards for surface water,
groundwater, and air.

Al'l hazardous waste treatment and transfer
facilities are to neet specified design
requirenents.

Action To Be Taken To
Attain Requirenents

Managenment of hazardous waste at
part of a CERCLA response nust
conply with the substantive
requirements of Subtitle C

regul ations.

Groundwat er nonitoring and
treatnent will be conducted in
accordance with these
requirenents.

Soil and groundwater at the site
contain |listed hazardous waste

from degreasing activities. Actions
to be taken are listed separately
bel ow.

Treatnment of groundwater will be
conducted to neet these
requirenents.

The groundwater treatnment facility
wi Il be designed in accordance with
these requirements.

St at us

Rel evant and
Appropriate. Has
effect through
state hazardous
waste require-
nments, which
operate in lieu of
direct federal
regul ati ons. See
di scussion of these
requirenents

bel ow.

Rel evant and
Appropri ate

See foll owi ng
section-by-section
anal ysi s.

Applicabl e
(Site 32 only)

Applicable
(Site 32 only)



Table 13

ARARs for the Selected Renedy - Source Control - Containment
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of

Medi um

Hazar dous
Wast e/ Soi |

Hazar dous
Wast e/ Soi |

Hazar dous
Wast e/ Soi |

Hazar dous

Wast e/ Soi |

Hazar dous
Wast e/ Soi |

Hazar dous
Wast e/ Soi |

Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH
(Conti nued)

Requi r ement

STATE- NH Adni n. Code Env-Wn
702.10-702. 14, Monitoring of Hazardous Waste
Treatnent Facilities

STATE- NH Adni n. Code Env-Wn 707. 03,
Waste Pile Requirenents

STATE- NH Admi n. Code Env-Wn 400- 404,
Identification and Listing of Hazardous Waste

STATE- NH Env-Wn 353. 09 and 353.10, Siting
Requirements for Hazardous Waste Facilities
and Variances

STATE-NH Admin. Code Env-Wn 708. 02,

Operation Requirenents

STATE, NH Admin. Code Env. Wn 708. 03,
Techni cal Standards

of

DNAPL Ar ea,

Requi rement Synopsi s

Requirements for installation and operation of
one or nore of the follow ng nonitoring
systems:

« Groundwater nonitoring network.

« Air emnission nonitoring network.

* Leachate nonitoring network.

I ncorporates by reference the requirenents of
40 CFR 264, Subpart L, regarding waste piles.

Requirenents for the identification and |isting
of hazardous wastes.

Restrictions on siting of hazardous waste
facilities.

Est abl i shes requirements that nust be net
when operating hazardous waste facility. Also
specifies closure requirements.

These regul ations incorporate federal technical
st andards.

Action To Be Taken To
Attain Requirenents

Envi ronmental nonitoring during
remedi al operations will be

devel oped and conducted in
accordance with these regul ations.

Any excavated soil stockpiled at
the site will conply with these
regul ati ons and 40 CFR 264,
Subpart L.

Excavated soil and treatnent
residues will be analyzed to
determ ne whether they are
hazardous prior to any action that
invol ves treatnent or disposal.

The groundwater treatnent system
will comply with these
requirenents.

The groundwater treatnment facility
Wi Il operate in accordance with
theese requirenents.

The design and operation of the
groundwat er treatment facility will
conply with these technical

st andar ds.

St at us
Applicabl e
Appl i cabl e

(Site 36 only)

Applicable
Applicabl e
Applicable

(Site 32 only)

Applicabl e
(Site 32 only)



ARARs for the Selected Renedy - Source Control - Containment
On-Site Treatnment of Groundwater, and Excavation and O f-Site Disposal

Medi um

Hazar dous
Wast e/ Soi |

Groundwat er

Groundwat er

Groundwat er

Table 13

Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH
(Conti nued)

Requi r ement

STATE- NH Adni n. Code Env-Wn 708. 03,
Addi tional Technical Standards -- Treatnent
St andar ds

FEDERAL- EPA OSWER Di rective 9234. 2-25,
Gui dance for Evaluating the Technical
I mpracticability of Groundwater Restoration

FEDERAL- SDWA, Under ground | njection
Control Program 40 CFR 144 and 146

FEDERAL -- Methods for Monitoring Punp-
and- Treat Performance (EPA/ 600/ R. 94/123)

Requi rement Synopsi s

General requirenments for selection of

treatnent methods. The treatment method

nust acconplish one or nore of the follow ng

obj ectives:

* Render the waste nonhazardous.

*« Render the waste safe for handling and
transport.

¢« Render the waste anmenable to recovery or
reuse.

* Render the waste nore anenable to | ong-
term storage.

¢ Reduce the volune off the hazardous waste.

Provi des gui dance on how EPA wi |l determ ne
whet her groundwater restoration is technically
impracticable and what alternative neasures or
actions nust be undertaken.

This regul ation was established to protect
under ground sources of drinking water from
endanger nent by injection of fluids through
wel | s.

Provi des gui dance for nonitoring the
ef fectiveness and efficiency of punp-and-treat
systems.

Action To Be Taken To
Attain Requirenents

The design and operation of the
groundwat er treatnent plant wll
be conducted so as to achieve one
or nore or these objectives.

A Tl Zone will be established to
enconpass the area of known

DNAPL contami nation where
groundwat er standards cannot be
met. A Tl ARAR waiver will be
invoked within this zone, however,
and the renedial alternative wll
conply with ARARs outside this
zone.

As treated groundwater is
proposed to be recharged to the
subsurface at Pease AFB, these
requirements will be followed.

A punp-and-treat nonitoring plan
wi Il be devel oped that describes
noni toring objectives, types of
neasurenents to be made,

nmeasur ement | ocations, methods,
equi pment, procedures, schedul es,
and reporting requirenments.

St at us

Application
(Site 32 only)

TBC (Site 32 only)

Rel evant and
Appropriate

TBC



Table 13

ARARs for the Selected Renedy - Source Control - Containment
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of

Medi um

Groundwat er

Groundwat er

Groundwat er

Groundwat er

Groundwat er

Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH
(Conti nued)

Requi r ement

STATE- NH Adnmi n. Code Env-W 410.07 and
410.10(c), Prohibited Di scharges

STATE- NH Adni n. Code-Ws 410. 26,
Groundwat er Managenent Zone

STATE- NH Admi n. Code Env-Ws 410.30 and
410. 31

STATE- NH Admin. Code Env-Ws Parts 430-
437, Surface Water Classification RSA 485-A:12

STATE- NH Admi n. Code Env-We 604,
Abandonnent of Wells

of

DNAPL Ar ea,

Requi rement Synopsi s

Section 410.07 prohibits discharge of

wast ewat er exceedi ng the 410.05 standards to
groundwat er, or any discharge to the ground or
groundwat er that would result in a violation of

surface water quality in adjacent surface waters.

Section 410.10(c) requires that such discharges
be treated by best available technol ogy.

These regul ations require establishment of a
GV at sites with contam nated groundwater
whi ch exceeds Groundwater Quality Criteria.

These provisions establish the methods for
sanpling and nonitoring groundwater.

Prohibits the disposal of wastes in any manner
that would | ower the quality of surface water
bel ow the mini mum requirenents of its surface
wat er classifications.

I nposes requirements for closure of walls.

Action To Be Taken To
Attain Requirenents

Treated groundwat er discharged
on-site will conply with these
requirements. G oundwater
treatnent via oxidation, air
stripping, and carbon adsorption
wi Il prevent discharge of

contam nants to surface water
above state standards. Treatnent
goals are presented in Table 12.

A GW will be established, deed
restrictions controlling use of
groundwater will be inposed, and
nonitoring will be conducted
within the GVZ.

Groundwater will be sanpled and
monitored in accordance with
these requirements to ensure that
groundwat er qual ity outside the
GMZ is not degraded.

Treated groundwater discharged
on-site will conply with these
requirenents.

If groundwater wells are no |onger
needed, the closure requirenents
will be met.

St at us
Applicabl e
Appl i cabl e
Applicable
Applicable
Applicable



Table 13

ARARs for the Selected Renedy - Source Control - Containment of DNAPL Area,
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of

Medi um

Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH
(Conti nued)

Requi r ement

FEDERAL- RCRA 40 CFR 264, Subpart AA

FEDERAL- RCRA 40 CFR 264,
Subpart BB

FEDERAL- RCRA 40 CFR 264,
Subpart CC (proposed)

FEDERAL- CAA 40 CFR 61, National Em ssion
Standards for Hazardous Air Pollutants
( NESHAPs)

Requi rement Synopsi s

Contains air pollution em ssion standards for
process vents associated with distillation,
fractionation, thin filmevaporation, and sol vent
extraction of air or steam stripping operations.
Applicable to operations that manage

hazardous wastes with organics concentrations

of at |east 10 parts per million by weight
(ppmw) .

Contains air pollutant em ssion standards for
equi pment | eaks at hazardous waste treatnent,
storage, and disposal facilities (TSDFs).

Cont ai ns desi gn specifications and requirenments
for nonitoring for |eak detection. It is
applicable to equi pment that contains or
contacts hazardous wastes with organic
concentrations of at |east 10% by weight.

Cont ai ns proposed air pollutant em ssion
standards for owners and operators of TSDFs
using tanks, surface inpoundnments, and
containers to manage hazardous wastes.

Speci fic organic em ssions controls would have
to be installed if VOC concentrations equal or
are greater than 500 ppnw.

Set maxi mum em ssion standards for 189
hazardous air pollutants (HAPs).

Action To Be Taken To
Attain Requirenents St at us

Equi pment used in air stripping
activities will neet these
requirements and be nonitored for
conpl i ance.

Applicabl e

Equi pment used in groundwater Rel evant and
treatnment and soil and Appropriate
groundwat er storage operations

wi |l neet the design specifications,

and will be nonitored for |eaks.

Required emi ssions controls will TBC
be installed.

Several HAPs have been detected

at the site. Releases of

contam nants to the air during soil
excavation and groundwat er
treatnent will not exceed these
level s.

Applicabl e

(Site 32 only)



Table 13

ARARs for the Selected Renedy - Source Control - Containment of DNAPL Area,
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of

Medi um

Site 36 VOC- and Metal s- Cont ani nated Soi |
Site 32/36, Pease AFB, NH
(Conti nued)

Requi r ement

FEDERAL- EPA OSWER Di rective 9M5. 0-28,
Policy on Control of Air Enmissions from
Superfund Air Strippers at Superfund
Groundwat er Sites

STATE- RSA Ch. 125C, Air Pollution Control,
NH Admi n. Rules Env-A 100-1300, as specified
bel ow

STATB- NH Adni n. Code Env-A 800, Testing
and Monitoring Procedures

STATE-NH Admi n. Code Env-A 1002, Fugitive
Dust Control

STATE-NH Admin. Code Env-A 1204, Control
of VOC Emi ssi ons

Requi rement Synopsi s

Provi des gui dance on the control of air

em ssions fromair strippers used at Superfund
sites for groundwater treatnent and

di stingui shes between requirenments for

attai nment and nonattai nment areas for ozone.

Air pollution controls as specified bel ow.

Identifies procedures that nust be followed for
the testing of air emi ssions fromstationary
sources.

Requi res precautions to prevent, abate, and
control fugitive dust during specified activities,
including excavation, construction, and bul k

haul i ng.

Speci fies VOC eni ssion control nethods and
establishes limts on VOC emissions for various
process categories.

Action To Be Taken To
Attain Requirenents

Emi ssions fromair strippers wll
be nonitored and controlled, as
necessary.

See di scussion bel ow.

During the source containment
groundwat er treatnent operations,
air em ssions will be nonitored
and tested to ensure that these
sources do not exceed applicable
st andar ds.

Precautions to control fugitive dust
em ssions will be required during
remedial activities. Monitoring will
be conducted to ensure

conpl i ance.

Precautions will be taken during
renedi al actions to mnimze VOC
eni ssi ons.

St at us

TBC

See bel ow

Appl i cabl e
(Site 32 only)

Applicable

Rel evant and
Appropriate



Table 13

ARARs for the Selected Renedy - Source Control - Containment of DNAPL Area,
On-Site Treatnment of Groundwater, and Excavation and O f-Site Di sposal of
Site 36 VOC- and Metal s- Cont ani nated Soi |

Site 32/36, Pease AFB, NH
(Cont i nued)

Requi r ement

STATE- NH Admi n. Code Env-A 1300, Toxic
Air Pollutants

STATE- NH Env- A 505.02(a), Energency
Procedures

FEDERAL- EPA Regi on | nenorandum
12 July 1969 from Louis Gtto to Merril S.
Hohman

Requi rement Synopsi s

Establ i shes Anbient Air Limts (AALs) to
protect the public fromconcentrations of
pollutants in anbient air that may cause
adverse health effects.

I nposes obligations on sources of air pollution
in case of energency.

States that Superfund air strippers in ozone
nonattai nment areas generally nmerit controls on
all VOC enmi ssions.

Action To Be Taken To
Attain Requirenents

Rel ease of contaminants in the air
fromany on-site renedial activities
will not result in exeedance of the
respective AAL, if one exists.

Eni ssions fromthe GATP are not
expected to result in exceedance of
these standards. Proposed air

em ssions will be coordinated with
the Air Resources Division of

NHDES.

Conply with directions off state in
case of "warning" status.

Renmedi al actions, including air
strippers, will include controls to
reduce VOC eni ssions.

St at us
Applicabl e
Applicable

TBC (Site 32 only)



APPENDI X B
DECLARATI ON OF CONCURRENCE

State of New Hanpshire
DEPARTMENT OF ENVI RONMENTAL SERVI CES
6 Hazen Drive, P.O Box 95, Concord, NH 03302-0095
603- 271- 3503 Fax 603-271-2867
TDD Access: Relay NH 1-800-735-2964

Sept enber 18, 1995

M. Alan K dsen

Director, Air Force Base Conversion Agency
1700 North Moore Street, Suite 2300
Arlington, VA 22209-2802

Re: Record of Decision for Site 32/ 36 Declaration of Concurrence
Pease Air Force Base Superfund Site

Dear M. d sen:

The New Hanpshire Departnent of Environmental Services has reviewed and concurs with the "Record of
Decision, Site 32/36" (Site 32/36 ROD) for the Pease Air Force Base Superfund Site, |ocated in New ngton
and Portsmouth, New Hanpshire. The Site 32/36 ROD was drafted by the Air Force in accordance with the
provi sions of the Conprehensive Environmental Response, Conpensation, and Liability Act of 1986 (CERCLA)
to docunent the Site 32/36 renedy selection and all facts, analysis and site specific policy

determ nations related to the selection of the remedy. The preferred renedy for Site 32/36 has the

foll owi ng conponents:

. I sol ation of the overburden source area or DNAPL Zone at Site 32 using a vertical barrier.
. Extraction of groundwater fromw thin and bel ow the vertical barrier and on-site treatnent

of contam nated groundwater. D scharge of the treated groundwater by off-site (on-base)
subsurface reinjection trenches or |and application.

. Long-term groundwat er and treatment system nonitoring.
. Excavation and off-site disposal of Site 36 VOC and netal s contam nated soil.
. Establ i shnent of a Tl Zone within which cleanup to ARARs is not considered technically

feasi ble based on a Tl determ nation.

. Pl acement of restrictions on use of groundwater and regul ati on of excavation activities
within the Site 32 Tl Zone.

CONSI STENCY W TH STATE REMEDI ATI ON PCLI CY

Prior to Pease Air Force Base (PAFB) becoming a Superfund site, and as a party to the "Pease Federal
Facility Agreenment Under CERCLA Section 120" (Pease FFA), the Departnent has been actively involved in
the oversight of the Air Force's environnental response activities at Site 32/36 and has worked with the
Air Force to ensure consistency with State regul ations and policies. Wen the Departnent reviews RODs it
verifies that the RODs are generally consistent with the approach the Departnent woul d require for
simlar sites in the State of New Hanpshire, regardless of their Superfund status. The follow ng

di scussion exanines in detail the equivalency of the Site 32/36 renedy with our approach under Env-W 410
to groundwater renediation at simlar sites.

Site 32/ 36 ARARs DETERM NATI ON AND ENV-W5 410 BACKGROUND

As discussed in the Zone 2 ROD Decl aration of Concurrence letter, the Departnent and EPA-New Engl and
reached a productive conpromse for the inplenentati on of Env-W 410 as an ARAR at PAFB. The Departnent
accepted EPA' s Env-W 410 ARARs determ nations for PAFB RODs and EPA- New Engl and agreed that the PAFB
RODs woul d i ncl ude | anguage that addresses the portions of Env-W 410 not designated as ARARs. In
particular, criteria to determne the effectiveness of the renedy were to be addressed in the body of the
RODs to ensure long-termprotection of the groundwater.



Letter to Alan K d sen
Re: Site 32/36 ROD Decl aration of Concurrence
Sept enber 18, 1996

The followi ng text discusses the substantive requirenents of Env-W 410 and then expl ains the approach
utilized in the ROD to inplement these requirenments. Evaluation of the ROD s inplenentation of the
substantive requi rements of Env-W 410 is a crucial element of the Departnent's concurrence anal ysis
because consistency with Env-W 410's approach ensures: 1) consistency with the State Renediation Policy
and 2) successful inplenentation of the Env-W 410 ARAR conproni se.

Env-W 410 APPROACH AND THE SI TE 32/ 36 ROD

Env-W 410 contains rules that establish statew de groundwater quality standards and provi des an
exenption fromthese standards under certain conditions. Env-\WW 410 all ows the scope and aggressiveness
of renedial actions to be sel ected based on the resource value and use of the groundwater. Under Env-V§¢
410, a GVZ is established to manage the use of contam nated groundwater until anbient groundwater quality
standards are net. The rel evant requirenents of Env-W 410 applicable to the Site 32/36 renedy are as

fol |l ows:

. GW Establishment: Env-W 410.26 requires the establishment and contai nnent of contam nated
groundwat er wi thin a G oundwater Managenment Zone (GVE) when viol ati ons of G oundwat er
Quality Standards are present.

. Source Area Treatnent, Renoval or Containment: Env-W 410 requires that sources of
conti nui ng groundwat er contami nation nust be either treated or renoved and, if treatment or
renoval are not feasible, the source nust be contained.

. G oundwat er Restoration: The renedial action nmust restore groundwater quality to meet the
groundwater quality criteria contained in Env-W 410.03. A high priority is given to source
control, high value groundwaters or groundwater that will or is being used as a water

suppl y.

. Establ i shnent of Perfornmance Standards: Final and interimobjectives and criteria,
i ncludi ng specific perfornance standards are established for the renedial actions. If the
remedi al actions do not neet the perfornmance standards, additional action nay be required.

. Lone Term Monitoring of the GVZ and Renedy Performance: Env-W 410 requires nonitoring of
t he performance of renedial systens and GV boundary conpliance.

. G oundwat er Management Permit: A groundwater managenent permit is required to establish a
GVZ. The G oundwater Permt delineates the GV and defines the steps that nust be taken to
i npl enent source area renedial actions and specifies performance standards for the renedial
system etc.

. Institutional Controls: Env-W 410.20 requires notification to all |andowners within the
G oundwat er Management Zone within 30 days of Groundwater Pernit approval. Env-W 410.21
requires that the permt hol der record notice of the permt in the registry of deeds for
each |ot within the groundwater management zone. Env-W 410.26(e) requires that use of
groundwat er be controlled by either ownership of the overlying |and or deeded use to the
exclusive right to use the groundwater within the GVEZ unless an alternate water supply is
avai | abl e.

The Site 32/36 ROD inplenents these requirenents in the follow ng fashion:

. GW Establishment: The Site 32/36 source area is located entirely within Zone 3. The Zone 3
ROD i ncl udes Env-\W 410.26 as an ARAR this provides for the establishment of a Gw and
cont ai nnent of groundwater contam nation within the GV

. Source Area Treatnent, Renoval or Containment: The selected renedy will either excavate or
physi cal I y/ hydraulically contain Site 32/36 source areas.

. Remedi al Action Plan: The FS/ROD steps of the CERCLA process and the environnental
nmoni toring plan provisions are functionally equivalent to Env-W 410's requirenents for a
Renedi al Action Plan.

. Establ i shnent of Renedy Performance Standards: The ROD requires devel opnent of perfornmance
standards for the renedial actions within the Environmental Mnitoring Plan.
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. Long Term Monitoring of the GW and Renedy Performance: The description of the
Envi ronnental Monitoring Plan in the ROD provides for nonitoring of the performance and
effectiveness of the renedial actions. The Zone 3 ROD requires nonitoring of the
groundwat er quality at the GVEZ boundary.

. Eventual Achi evenent of G oundwater Quality Standards: The RCOD waives the requirenent to
achi eve chenical specific standards within a reasonable time frame. The Department has
adopted a simlar approach (i.e., long termhydraulic contai nment of the DNAPL source) for
conpl ex, highly contam nated non- CERCLA DNAPL sites.

. G oundwater Pernit: The Air Force has voluntarily agreed to supply the information
necessary to obtain permits to ensure that the substantive requirenments of regulations are
net. This ensures that substantive portions of Env-W 410 pernmit protocols are net.

. Institutional Controls: The Statutory Determ nation section of the ROD requires the
"Placenent of restrictions on use of groundwater."

Based on the successful inplenentation of the Env-W 410 ARAR conpromise, the Site 32/36 ROD is
consistent with the approach that would be required to neet our groundwater renediation approach at
simlar sites within the State.

After the remedy is inplenmented, the long termnonitoring plan will ensure future consistency with Env-W
410's substantive requirements and other key ARARs. A conprehensive, detailed review of all

environnental nonitoring data will be conducted on a periodic basis by the Air Force, EPA-New Engl and and
the Department in order to ensure that the renedial action provides adequate protection of human health
and the environnent and conplies with applicable regul ations.

STATE CONCURRENCE

The Departnment acting on behalf of the State of New Hanpshire, concurs that the sel ected renedy,
described in the ROD, satisfies the requirenents of CERCLA

Very truly yours,

[ Si gned]
Robert W Varney
Conmi ssi oner

cc: Carl W Baxter, P.E , DES-WEB
Gary S. Lynn, P.E., DES-WEB
Anne Renner, Esq., NHDQJ- AGO
M chael J. Daly, EPA
Arthur L. Ditto, P.E, AFBCA
Janes Snyder, AFCEE



APPENDI X C
RESPONSI VENESS SUMVARY
OVERVI EW

The Air Force issued the Site 32/36 Proposed Plan to the public in June 1995. In the Site 32/ 36 Proposed
Plan, the Air Force identified its preferred alternative for Site 32/36. The selection of this preferred
alternative by the Air Force was coordinated with U S. Environnental Protection Agency (EPA), New Engl and
Regi on, and the New Hanpshire Departnent of Environmental Services (NHDES).

The foll owi ng subsections descri be the background on community involvenent with Site 32/ 36 activities,
and the Air Force's response to comments received during the Site 32/36 Proposed Plan public comrent
period of 12 July to 11 August 1995.

BACKGROUND ON COVMUNI TY | NVOLVEMENT

Prior to the start of the public conment period for the site 32/36 Proposed Plan, the Force issued a fact
sheet that summarized the content of the Site 32/ 36 Proposed Plan. Presentations on the status of work
bei ng conducted and results of the work at Site 32/36 were nmade to the Pease Air Force Base Restoration
Advi sory Board/ Techni cal Review Conmittee (RAB/TRC). Additionally, the content of the Site 32/36
Proposed Plan was presented to and di scussed with the nenbers of the RAB/TRC. Notifications announcing
the begi nning of the Site 32/ 36 Proposed Plan coment period were nailed to all individuals on the Pease
AFB mailing list in June 1995. A news release was al so issued to the medi a announci ng t he begi nni ng of
the Site 32/ 36 Proposed Plan comment period. Newspaper announcenents (advertisenents) were published in
two | ocal newspapers the weekend prior to the public hearing date of 3 August 1995. It is noted that the
public comrent period and public hearing for Site 32/36 ran concurrently with that of Zone 3.

Proposed remedi al actions for Site 32/36 and Zone 3 were presented simnmultaneously to the public.

SUMVARY COF COMMENTS RECEI VED DURI NG COMMENT PERI CD AND THE Al R FORCE RESPONSES

No written conments were received during the public comment period. Verbal comments were provided by
three individuals at the public hearing on 3 August 19951 as follows:

SI TE 32/ 36 COMMENTS/ RESPONSES

1. Coment: I"'mwi th ECS Research, Ltd. W are the technical advisor to the SCOPE group. | just
want to nention that we (SCOPE) generally concur with the conceptual approach that has been presented by
the Air Force for both Zone 3 and Site 32/36. W do feel, however, that probably the nmost difficult part
is yet to come. And that is ensuring that the actual inplenentation of these new conceptual plans is
brought forward in a technically appropriate nmanner. Wth that in mnd, we would |like to continue our
invol venent on a technical basis with the Air Force, the EPA and the NHDES in working out the details,
particularly in regard to Site 32/36, where we are dealing with extraordinarily conplex technical issues
that cannot really have the questions answered in a forumlike this.

W feel that one of the approaches that should be followed during design and nonitoring phase is sort of
a | earn-as-you-go approach. And we feel that by inplenenting the conceptual actions that are being
proposed, you can learn a lot in the process. And you should not have any expectations that all your
questions will be answered prior to the actual inplenentation. So we encourage the Air Force to maintain
a certain amount of flexibility in going into this inplenmentation phase. And we al so encourage the

regul atory agencies involved to keep that in mnd, that you may not have all the questions answered

bef ore hand.

Response: The Air Force acknow edges SCOPE s concurrence with the conceptual approach for renedi al
actions at Zone 3 and Site 32/36 presented by the Air Force. The Air Force wel comes SCOPE s conti nued
invol venent with the Pease environnental program and believes that SCOPE's input to the Site 32/ 36
remedi al action design devel opnent can be very constructive. The Air Force concurs with SCOPE s

| ear n- as-you-go approach for renedial action inplenmentation and will work with EPA and NHDES to

use that approach for Zone 3 and Site 32/ 36.

2.  Conment: SCOPE is-again, we concur with the overall proposal in both Zone 3 and Site 32/ 36.

Response: Concurrence acknow edged.



3. Comment: Wiile |'mon Zone 3, you've got construction of recharge trenches sout hwest of the runway
for discharge of treated groundwater. Could you expand on that, just where are they going to be. Were
woul d the water eventually end up once the contanm nated water that has been cleaned to drinking water
standards is put back into the earth, in those recharge trenches. (Air Force Note: Site 32/36 treated
water will also go to these recharge trenches.)

Response: The recharge trench will be | ocated approximately 2,200 feet north of the south end of
the runway and 500 feet west of the centerline of the runway. The treated water that is recharged to
these trenches will be absorbed back into the existing water table in the general area of the trenches.
Goundwater flowin this area is in a westerly direction.

4. Conmment : And a couple of things on Site 32/36. W're in agreenent that the vertical barriers are
one option that m ght be undertaken to contain the source contaninants. But we want to nmake it clear
that nonitoring of that area within the Tl Zone-nonitoring is probably going to be really, really

cruci al .

If the contami nants are not contained in that vertical barrier, within that vertical barrier, it's going

to have to be - - they are going to have to be detected as soon as you see that there is no contai nnent
within the Tl Zone or no decrease in the contaminant levels within the FI Zone. And if that happens, |
think we need to go to some type of a nore aggressive clean up effort. It nay be that the vertical

barriers are going to contain the source. For how | ong? That renmains to be seen.

Response: The Air Force agrees that monitoring of the Tl Zone is a critical part of the Site 32/36
renedial action. The long-termnonitoring plan will be designed to ensure that appropriate data is
gathered so that eval uations can be nade to determ ne whether or not the contai nnent systemis
functioning correctly. If it is found that the contai nment systemis not functioning correctly, the Air
Force is obligated to nake the necessary adjustnents to correct the situation.

5. Comment: On that issue (Long Term Monitoring), | think it's inportant to those in Washi ngton that
pay the bills that an Air Force presence needs to be present here at Pease for a liaison between the Gty
of Portsmouth, the Town of New ngton, organizations such as SCOPE, so that the community does not have to
go to Washington to say, hey, things aren't going right up at Pease.

It's like when you want noney to stay local. | like to spend ny noney |ocally because the noney stays

locally. The sane with the Air Force. If you stay here, there is a presence here. W can cone to you
and say hey, this is not working. You're going to have to use some nore aggressive renedial actions in
order to clean this thing up. O, get with your people down there. You re not spending enough noney.

You're not taking care of the problem

If there is an Air Force presence here, we can go right to you. W don't have to go to Washington. So
that, | think, is as inportant as nonitoring these sites to nmake sure that the contami nants are not
mgrating further out than what we already have them contained in.

Response: The Air Force agrees the long-termmonitoring and the associate interfacing with the
public will be and is a very inportant part of the renediation process. The current plans are for the
Air Force to maintain a physical presence at Pease Air Force Base during the long-termnonitoring

pr ocess.



