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ACRONYMS AND ABBREVI ATI ONS

uG | M crograns per liter

l,2,4-TVB 1,2, 4-trinethyl benzene

AFB Air Force Base

AFCEE Air Force Center for Environnental Excellence
AFRPA Air Force Real Property Agency

AGB Anbi ent Groundwater Quality Standards
ARAR Appl i cabl e or Rel evant and Appropriate Requirenents
AS Air Sparging

ASV Air Supply Vents

AVGAS Avi ati on Gasoline

BA- | Burn Area |

BA- 2 Burn Area 2

BCT BRAC O eanup Team

BFSA Bul k Fuel s Storage Are

bgs feet bel ow ground surface

BRAC Base Real i gnment and O osure

BTEX Benzene, Tol uene, Ethyl benzene and Xyl ene
CERCLA Conpr ehensi ve Environnental Response, Conpensation, and Liability Act
CFR Code of Federal Regul ations

CG Cl eanup Goal s

ci s-1, 2-DCE ci s-1, 2-di chl or oet hene

coc Cont am nant of Concern

CRD Construction Rubbl e Dunp

CREW Concrete Recovery Extraction Well

cvceC Chlorinated Vol atile O ganic Conpound
DCA identified 1, 1-dichl oroet hene

DCE 1, 1-di chl or oet hene

DNAPL Dense Non- Aqueous Phase Liquid

DOD Departnent of Defense

DA Departnent of Interior

DPE Dual Phase Extraction

EPA United States Environnental Protection Agency
ERA Ecol ogi cal Ri sk Assessnent

ERL Ef f ect s Range- Low

ESD Expl anation of Significant Differences
ETI Envi ronnental Technol ogi es, Inc.

FDTA- 1 Fire Departnment Training Area 1

Feo zero-valent iron

FFA Federal Facilities Agreenent

FNVB Fi el d Mai nt enance Squadron

FS Feasibility Study

ft Feet

ft./sec feet per second

ft./day feet per day

GAC G anul ar Activated Carbon

gal Gl |l on

€4 G oundwat er Monitoring Zone

gpm Gal | ons per mnute

GT Qacial Till

GNP G oundwat er Treatnent Pl ant

HHCs Hal ogenat ed Hydr ocar bons

HVBA hazardous naterials storage area

I1C Institutional Controls

IR Intrinsic Renediation

IR'S Integrated Ri sk Informati on System

I RM Interi mRenmedi al Measure

| RP Instal |l ati on Restoration Program

JETC Jet Engi ne Test Cell



JP-4 jet fuel

LF1 Landfill 1

LF5 Landfill 5

LFTS Leaded Fuel Tank Sl udge Area

LNAPL Li ght Non- Aqueous Phase Liquid

LS Lower Sand

LT™M Long- Term Moni tori ng

LTMP Long Term Monitoring Pl an

LuC Land Use Control

MCL maxi mum cont am nant | evel

MCS Marine Clay and Silt

VRDDA Ml ntyre Road Drum Di sposal Area

VBL nean sea | evel

MM MM Anericas, |nc.

NCP Nati onal Contingence Pl an

NFA No Further Action

NHAGQS New Hanpshire Ambi ent G oundwater Quality Standards
NHANG New Hanpshire Air National Quard

NHDES New Hanpshi re Departnent of Environnental Services
NOAA Nati onal Cceani ¢ and At nospheric Adm nistration
NPL National Priority List

oM onsite Operations and Mi nt enance

QIETS Ol d Jet Engi ne Test Stand

oPs Qperating Properly and Successfully

PAH Pol ynucl ear Aromatic Hydrocar bons

PBC 410/ pol ychl ori nat ed bi phenyl s

PCDA Pai nt Can Disposal Area

PCE t et rachl or oet hene

PCMVP Post O osure Mai ntenance and Mnitoring Plan
PDA Pease Devel opnent Authority

Pease AFB Pease Air Force Base

PRB perneabl e reactive barrier

PVC Pol y-Vi nyl Chl oride

RAB Restoration Advi sory Board

RAO Remedi al Action bjective

RCRA Resour ce Conservation and Recovery Act

RG Restoration Coal s

RI Remedi al | nvestigation

R/ FS Renmedi al Investigation and Feasibility Study
RO remedi al objectives

ROD Record of Decision

SARA Super fund Anmendnents and Reaut hori zation Act
SBR shal | ow bedr ock

Sl site inspection

SQui RTs Screeni ng Qui ck Reference Tabl es

SSLTMWP System Startup and System Long Term Monitoring Pl an
SVE soi|l vapor extraction

TBC to be considered

TCE Tri chl or oet hyl ene

TEL Threshol d Effects Level

Tl Technical Inpractability

TPHs total petrol eum hydrocarbons

TSL Tenporary Sanpl e Location

us Upper Sand

USAF U S Ar Force

usT Under ground St orage Tank

\Ye o Vol atil e Organi ¢ Conpounds

WX New Hanpshire Water Quality Oriteria for Toxi c Substances

yds Cubi ¢ yard



Five-Year Review Summary Form

SITEIDENTH M ATION

Site name (from WastelLAN): Pease Air Force Base
EPA 1D (from WasteLAN) : NH7570024847

Region: 1 State: NH City/County: Portsmouth, Newington,
Greenland/Rockingham

NPL Status: X Final Deleted Other (specify)
Remediation Status (choose all that apply): Under Construction X Operating X Complete
Multiple OUs? XYes No Construction completion date: 09/26/2000

Has Site been put into reuse? XYes No

Lead Agency: EPA  State Tribe X Other Federal Agency United States Air Force
Author name: Julie A Widman

Author title: Principle Hydrogeologist | Author affiliation: Montgomery Watson
Harza

Review Period: 9/30/1999 to 9 /20 /2004
Date(s) of inspection: N/A (see report)
Type of Review: X Post-SARA  Pre-SARA NPL-Removal Only

Non-NPL Remedial Action Site NPL State/Tribe-lead
Regional Discretion

Review number: 1 {first) X 2 (second) 3 (third) Other (specify)
Triggering Action: Actual RA Start

Actual RA On-Site Construction at OU #1 Actual RA Start at OU#

Construction Completion Previous Five-Year Review Report

Other {specify) Signing of ROD
Triggering action date (from WasteLAN): 09/30/1994

Due date (five years after triggering action date): 09/30/1999




EXECUTI VE SUMVARY

The Air Force Real Property Agencyy (AFRPA) has initiated a Five-Year Review for the
former Pease Air Force Base (Pease AFB) in Portsnouth, New Hanpshire. The revi ew was
conducted under the Air Force Center for Environmental Excellence (AFCEE) Contract No.
FA41624- 03-D- 8608, Task Order 58. The Air Force is preparing this Five-Year Review pursuant
to the Conprehensive Environnmental Response, Conpensation, and Liability Act (CERCLA) 8121
and the National Contingency Plan. A Five-Year Review is required for the former Pease
AFB because the inplenented renedi es have resulted in hazardous substances renaini ng
onsite at concentrations that do not allow unlimted use and unrestricted exposure. This
docunent represents the second Five-Year Review for the former Pease AFB, and enconpasses
the period of 1999 through 2004.

The purpose of the Five-Year Reviewis to determne if selected renmedies are functioning
as intended and are protective of human health and the environnent. Methods, findings,
and concl usions are docunented in this Five-Year Review Report, which also identifies
remai ni ng i ssues and nakes recommendations to attain or maintain protectiveness.

Each of the sites included in the Five-Year Review has a remedy in place. Therefore,
t echni cal assessnents, as required under EPA gui dance, were performed for each of the
sites. These assessnents consisted of answering the foll ow ng questions:

. Question A |Is the remedy functioning its intended by the decision docunents?

. Question B: Are the exposure assunptions, toxicity data, cleanup |levels and renedial
action objectives used at the tinme of the renedy selection still valid?

. Question C. Has any other information conme to light that would call into question

the protectiveness of the renmedy?
Sites included in the Five-Year Review were organi zed into three categories:

Category 1, Renedial Action |nplenented

. Zone 1, Landfill 5

. Zone 2, Site 10 - Leaded Fuel Tank Storage Area. Site 22 - Burn Area 1. Site 37 -
Burn Area 2, and Site 43 - MiIntyre Road Drum Di sposal Area

. Zone 3: Site 32 - Building 113. Site 36 - Building 119

. Zone 3: Site 34 - Building 222. Site 39 - Building 227 (enconpasses all Zone 3
sites, with the exception of source renediation at Sites 32/36)

. Zone 4: Landfill 6

. Zone 5: Site 8 - Fire Departnment Training Area

. Zone 7: Site 45 - A d Jet Engine Test Stand

. Zone 3: Site 73 - Building 234

. Zone 3: Site 49 - Building 22

Category 2, Long-Term Monitoring Only, Surface Water/Sedinent, Renedial Actions Conpl eted

. Zone 1: Paul s Brook
. Zone 3: Mclntyre Brook
. Zone 1: Railway Ditch and Fl agst one Brook

Category 3, lLong-Term Monitoring Only, Surface Water/ Sedi nent

. Zone 2: Peverly Drai nage System
. Zone 4: Lower G afton
. Zone 5: Knights Brook and Pi ckering Brook



Based on the review, renedies at all sites were found to be functioning as intended by the
deci sion docunents. Wiile the renedy at Site 8 is functioning as intended, a review of
the conceptual nodel for Site 8 also indicates that enhancenent of the chosen renedy

may be necessary to achi eve Renedial Action Cbjectives(RAGs)in a tinely nanner

Several changes were noted in ARARs used to devel op cl eanup standards, as noted in the
subsections of this Five-Year Review Report. No additional information was identified

that would call into question the protectiveness of any of the individual renedies
associated with the sites.

Several issues were identified during the Five-Year Review process. These issues are
listed below, on a site-by-site basis. These issues will be addressed during routine site
nonitoring, data evaluation, and reporting activities, with the exception of the
fol l owi ng:



Recommendations/
Follow-up Actions

Perforn hydraulic investization at
Site 49,

Perform remedial alternatives
analysis for Site 8.

Assess path torward to determine
effectivenesy of soil remedy
Zone 2.

Constder Site 49 and Sie 32/36
VApOr intrusion concerns.

Fnl]nﬁ'-['p .A\cti«.ms:

Party Responsible  Owversighi Milestone Affects Protectiveness
Ageney Date Y/N)
B Current Future

Air Foree Real EPAS

Pm'(’:;{{ ;‘;j”“ NHDES Fall 2004 N N
EPA/

ATRPA NHDES Falt 2004 N N

EPAS Winter

AFRPA NHDES 20042005 N ~
EPAS

AFRPA NHDIES Summer 2005 N N

Category/Zone/Site

Identified Issue

Recommended Actionis)

Category 1, Remedial Action Imp]é_iﬁ;hied

Zome L: Landfil} 8

Decrease in Arsenic Federal and
State MCL fram 50 ug/1. 1o
1O up/l.

Zone 20 Site 10, Site 22, 8ite 37, and
Site 43

Zone 3 Site 32 and Site 36

Decrease in Arsenie Federal and
State MCL from 50 wg/L o 10 ug/l

Note change in regulatory standard in
future long-term monitoring reporis:
use Pease hackeround salue 123
ug/ll.

Note change in regulators stindard in
future Tong-term monitoring reports;
wse Pease background silue (23
pefl). Determine path tforward to
assess effectiveness of souree arca
rermediation.

ARARS are now available for COC
that did nat have AR AR-based
¢leanup goals in the ROD.

Note change in regulutory standards
in future long-term monitoring
repuOrts.

ARARS are now available tor COCs
that did not have ARAR-baswd
treatment goals in the ROD.

Note change in regulatory standards
in future long-tern monitoring

_Teports.

Pecrease in Arvsenic Federal and

Stite MO from S0 gl o 10 ug/E.

Nole change in regulatory standard in
future long-term monitoring reports:
use Pease backeround salue (23

i 9)

Zone 3 Sile 34 and Site 39

An ARAR s now available Tor see-
butylbenzene {INHAGOQS = 260
ug/LY. which had a risk-based RG in
the Zone 3 ROD Amendment of 7.3
/1.

Zone 4: Landfill 6

Decrease in Arsenic Federal and

State MCL from S0 ng/L te 10 pgdl.

Lack ol downward trend in
vroundwiler concentrations al’
arsenic and sporadic detections of 2-
butunone above the cleanup goal in
the Teolprint of the Tormer land fill

Note change in regulatory standard in
future tong-term monitoring reports,

Note change in regulatory standard in

future lopg-term monitoring reports:
use Pease background value 123

ugil,

Assess monmitoring freguency,




Category/Zone/Site

Identilied 1ssue

Recommended Action(st

Category 1, Remedial Action Implemented

Zome 5 Site ¥

Muss removal his dechined; LNAPL.
and contamination remining within
the saturated zone soils indicate
extended limelrame to achieve
aroundwater KA,

Perform alternatives analyais to
eviluate methods tur enhanced
conLanimint removat,

ARARS are now availahle for
groundwater COCS that did not have
ARARS at time of RO,

Nole chimee in regulatory stundards
in fulure long-term monitoring
Teporks.

Decrease in Arsenic Federad ond

State MCL frony 30 /L to 10 ng/l.

Zone 70 Site 45

Zone 3 Sile 73

Note change in regulatory standard in
future long-term monitoring reports:
use Pease background value 123

Cpeil) .
Nore. Nune.
None. None.

Zone 3: Sile 49

Additional data needed to evaleate
groundwaler Tow near and through
the PRE.

Additivnal investigation 1o enhanee
understanding of groundwater flow
and poatential impacts on remedial
Progress,

Category 2, Long-Term Monitoring Only, Surface Water/Sediment, Remedial Actions Completed

Zone 1: Pauls Brook

[norganic coneentrations in sediment

do notwdversely impact surface
water, but remain above cleanup
goals,

Reassess cleanup goals and
ITeguency of monitoring ctforts

Zong 3; Mclnyre Brook

Nonc.

None.

Zome 1 Railway Dich

The New Hampshire WQO lHsted as
cleanup goals i the RO are ne
longer currents vnly the WO tor
nickel has decreased.

Note change in regulitors standard
tor nickel in future long-term
moRilaring reporis

Category 3, Long-Term Moaitoring Only, Surface Water/Sediment

Zone 20 Peverly Drainage System

Zone 4: Lower Grafion

Zone 52 Knights Brook and Pickering
Brook

Routing monitoring is only vhjective
stated 1 RO,

Evaluate appropriatencss of cleanup
poals,

Non.

NONE,

No.

None.




1.0 STATEMENT OF AUTHORI TY AND PURPOSE

The Air Force Real Property Agency (AFRPA) has initiated a Five-Year Review for the forner
Pease Air Force (Pease AFB) in Portsnouth, new Hanpshire. The review was conducted under
the Air Force Center for Environnental Excellence (AFCEE) Contract No. F41624-03-D- 8608,
Task Order 58.

The overall purpose of this Five-Year Review pursuant to the Conprehensive Environnent al
Response, Conmpensation, and Liability Act (CERCLA) 8121 and the National Contingency Plan
(NCP). CERCLA 8121 states:

If the President selects a renedial action that results in any hazardous substances,
pollutants, or contam nants rermaining at the site, the President shall review such
remedi al action no |less than each five years after the initiation of such renedial action
to assure that hunman health and the environnent are being protected by the renedial action
being inplenented. |In addition, if upon such review, it is the judgenent of the President
that action is appropriate at such site in accordance with section [104] or [106], the
Presi dent shall take or require such action. The President shall report to the Congress a
list of facilities for which such reviewis required, the results of all such reviews, and
any actions taken as a results of such revi ews.

The EPA interprets this requirement further in the NCP; 40 Code of Federal Regul ations
(CFR) 8300.430(f)(4)(ii) states:

If a renedial action is selected that results in hazardous substances, pollutants, or
contam nants remaining at the site above levels that allow for unlinited use and
unrestricted exposure, the | ead agency shall review such actions no |less that every five
years after the initiation of the selected renedial action.

A Five-Year Reviewis required for the former Pease AFB, because the inplenented renedies
have resulted in hazardous substances remaining onsite in concentrations that do not allow
unlimted use and unrestricted exposure. This docunment represents the second Five-Year
Review for the forner Pease AFB, and enconpasses the period 1999 through 2004. The

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Infornmation System
(CERCLIS) trigger date for the first Five-Year Review was Septenber 30, 1994. The review
was perforned by Bechtel Environmental, Inc. and submitted on Septenber 38, 1999 (Bechtel,
1999). This second five-year Review is required to be submtted to the United States

Envi ronnental Protection Agency (EPA) five years after the first (Septenber 30, 2004).



2.0 REPORT ORGANI ZATI ON

The Conprehensi ve Five-Year Review Quidance (EPA, 2001) indicates that the Five-Year
Revi ew Report shoul d generally contain the follow ng infornmation:

. An introduction to the review

. A site chronol ogy and presentation of general site background information:
. A di scussion of renedial actions that have taken place at the site;

. Description of progress since thc |ast Five-Year Review, if applicable

. A di scussion of the Five-Year Review process;

. Techni cal assessnent for each site;

. Identification of any issues arising fromthe review process;

. Recomrendat i ons and fol |l owup actions

. Prot ecti veness statements; and

. Identification of the expected date of the next Five-Year Review

This Five-Year Review Report generally follows the report tenplate found in the 2001 EPA
Qui dance. However, because of the nunber of sites involved in the review, certain
nodi fi cations were made to nake the data nore accessible to the reader. Certain genera
information was presented in introductory sections, and sunmary tables were created for
each of the site categories for ease of reference. Tables and Figures are included in
separate sections at the end of the docunent. The contents of each section of the Five-
Year Review Report is as foll ows:

Section Content s

1 Introduction to the Five-Year Review Report, stating the authority for, and
t he purpose of, the review

2 Report Organi zation - Describes the organi zati on of the Five-Year Review
Report.

3 Met hodol ogy - Describes the overall process followed for the Five-Year
Revi ew.

4 Community I nvol vement - describes the process for public involvenent in the

Fi ve- Year Revi ew process

5 Site Location and Description - Provides general background information for
the fornmer Pease AFB.

6 Report Sunmary - Provides sunmary maps and a sunmary table to assist the
reader in locating specific site information in the Five-Year Review Report.

7 Category 1 Sites - Provides detailed background infornmation on sites with
remedi al actions inplenented, including descriptions of renedial actions
progress since the last five-year review, technical assessnents for

i ndi vi dual sites, reconmendations, and protectiveness statenents.

8 Category 2 Sites - Provides detailed infornation on surface water and
sedi nent sites where renedial actions have been conpleted and | ong-term
nmonitoring is currently being perforned

9 Category 3 Sites - Provides detailed infornation for surface water/sedi nent
sites where only long-termnonitoring was required and i s being perforned.

2.1 Ref er ences

EPA, 2001, Conprehensive Five-Year Review CQuidelines, EPA 540-R-01-007



3.0 METHODOLOGY
3.1 APPLI CABLE GJ DANCE

The Conprehensi ve Five-Year Review Qui dance (EPA, 2001) was the primary docurment used to
prepare this second Five-Year Review Report for the former Pease AFB. This gui dance
provi des an overvi ew of the process and describes roles and responsibilities, conmponents
of the Five-Year Review process, and procedures for assessing the protectiveness of
remedi es.

3.2 SITE CATEGOR ZATI ON

Under the Federal Facilities Agreement (FFA) for the forner Pease AFB, eight Installation
Restoration Program (I RP) zones were established. Miltiple IRP sites are present within
these zones. During the first Five-Year Review (Bechtel, 1999), three categories of sites
were established on a hierarchy, based on status of renmedy and | RP zone. The categories
established in the first Five-Year Review included:

. Category 1 - Renedial action inplenented;

. Category 2 - Long-termnonitoring only with remedi al actions required and
conpl eted (surface water and sedi nent only);

. Category 3 - Long-termnonitoring only, no renedial action required other than
long-termnonitoring (surface water and sedinent only); and

. Category 4 - Sites without renedial actions inplenented.
Wthin each category, sites were then grouped by I RP zone.

For this second Five-Year Review Report, the first three categories |isted above were al so
used, for purposes of consistency. Since the tinme of the first Five-Year Review all

renedi al actions under the IRP at the former Pease AFB have been inplenented. Therefore,
no sites remain in the fourth category.

3.3 SI TE DATA

Nurrer ous docunents were reviewed for each site during the process of the Five-Year Review
These docurents are cited as references at the end of individual sections of the report.
These docurents are maintained in the official Information Repository for the former Pease
AFB, |ocated at the MMH Field Ofice at Site 8, 20 Short Street, Pease Air Force Base,
Port smout h, New Hanpshire.

3.4 | NTERVI EW6 AND SI TE | NSPECTI ONS

Specific Site interviews and inspections were not performed for this Five-Year Review
Report. Al site included in the Five-Year Review are routinely inspected, and subject to
ongoi ng noni toring and mai ntenance. |nspection |logs included in annual reports,

contractor and AFRPA personnel responsible for individual sites, and the onsite Cperations
and nai ntenance (O&\) manager were consulted for specific information relative to the
performance of individual remedies during preparation of this Five-Year Review Report.

3.5 TECHNI CAL ASSESSMENTS

Each of the sites included in the Five-Year Review has a renedy in place. Therefore,
techni cal assessnents, as required under EPA gui dance, were nade for each of the sites in
the three categories. These assessnments consisted of answering the follow ng questions:



. Question A |s the renmedy functioning as i ntended by the decision docunents?

. Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and
remedi al action objectives used at the tinme of the renedy selection still
val i d?

. Question C. Has any other information cone to light that could call into

questions the protectiveness of the remedy?

Section 4 of the Conprehensive Five-Year Review Quidance (EPA< 2001) was used to devel op
appropriate responses to these questions. In general, the response to Question A was
devel oped based on review of the renedial Action ojectives (RAGs) set forth in the
appl i cabl e Records of Decision (RODs), followed by assessnment of current renedy
performance data and progress toward cl eanup goals. Question B was answered through an
assessnent of significant changes in standards and assunptions that were used at the tine
of renedy sel ection. Because nost of the cleanup goals established for the sites are
based on promul gated standards, this assessnent generally focused on changes in those
promul gat ed standards that have occurred since the | ast Five-Year Review Report (Bechtel
12999) that woul d have an inpact on renedy nanagenent. Were risk-based val ues were
establ i shed as cleanup goals, the underlying toxicity data were al so reviewed.  her
information, such as potential changes in |land use that could affect the protectiveness of
the remedy was considered in responding to Question C

3. 6 REFERENCES

Bechtel, 1999. Five-Year Review Report. (Septenber)
EPA, 2001. Conprehensive Five-Year Review Qui dance, EPA 540-R-01-007



4.0 COVMUNI TY | NVOLVEMENT

The Information Repository for the former Pease AFB IRP is naintained at the MM Field
Ofice at Site 8 20 Short Street, Portsnmouth, New Hanpshire. Periodic Restoration

Advi sory Board (RAB) neetings are held to notify the public of significant nilestones in
the environnental cleanup programat the fornmer Pease AFB, as required under the FFA. No
specific requirement is included for public involvenent in the Five-Year Review process,
however, a RAB neeting will be held during w nter 2004/2005 to update the public on the
current progress of cleanup efforts. The Five-Year Review will be addressed during this
RAB rneet i ng.



5.0 SITE LOCATI ON AND DESCRI PTI ON

The former Pease AFB is located in the town of Newington and the Gty of Portsnouth, both
i n Rocki ngham County, New Hampshire. As shown in Figure 5-1, the former AFB occupies
approxi mately 4,365 acres and is |ocated on a peninsula in southeastern New Hanpshire.
The peninsul a is bounded on the west and sout hwest by Great bay, on the northwest by
Little Bay, and on the north and northeast by the Piscataqua R ver.

At the onset of World War II, an airport at the former Pease AFB | ocation was used by the
U S Navy. The US. Air Force assumed control of the site in 1951, and construction of
the base was conpleted in 1956. Under Air Force command, the base served to maintain a
conbat -ready force capabl e of |ong-range bonbardment operations. Over tine various
quantities of fuels, oils, lubricants, solvents, and protective coatings were used to
support the mission, and as a result contam nants formthese substances were released into
t he envi ronment .

In 1976, the Departnent of Defense (DOD) initiated an assessment of the environmental
contami nation resulting fromthe past operation and di sposal practices at all DD
facilities. 1n 1980, in response to the Resource Conservation and Recovery Act (RCRA),
and in anticipation of the CERCLA, DOD issued a nmenorandumrequiring identification of all
hazar dous waste disposal sites on DOD facilities. |n 1983, a Phase | Problem
Identification Search was conducted at the forner Pease AFB to assess whether potenti al
hazardous waste sites warranted further inspection. A pre-survey report was submtted in
1984.

In Decenber 1988, Pease AFB was sel ected as one of 86 nilitary installations to be cl osed
by the Secretary of Defense’s Commi ssion on Base Realignment and d osure (BRAC). The base
was cl osed as an active installation in March 1991. The Air Force has transferred nost of
the former AFB to the Pease Devel opment Authority (PDA) via quitclaimdeed. The airfield
is nowa fully operational comrercial airport. Oher property is currently being used or
devel oped for light comercial and industrial facilities. A portion of the base was
transferred to the U S. Departnent of Interior (DA) for use as a national wldlife refuge
and the Air Force retained 229 acres of the former base for use by the New Hanpshire Air
Nati onal Quard (NHANG .

In accordance with executive Order 12580, the Air Force is designated the | ead agency
authority to conduct CERCLA cleanup activities at the former AFB and is responsible for
all costs associated with the cl eanup of contam nati on associated with past Air Force
activities. The air Force has been conducting an environmental cleanup program at the
former AFB since 1983. This programis executed according to the guidelines of the Air
Force | RP and NHDES Underground Storage Tank (UST) program The forner AFB was proposed
for addition to the National Priorities List (NPL)in 1989 and was listed in 1990. On
April 24, 1991 the Air Force, EPA, and NHDES signed a FFA establishing the protocols for
conducting the environmental study and cl eanup of the former AFB (MHW 2003).

The FFA established eight | RP zones at Pease AFB for which separate renedial investigation
and feasibility study (RI/FS) reports were prepared (see Figure 5-2). Zones 6 and 8 are
located in the western portion of Pease AFB. These zones lie within parcels L and M
which is the area established by DO as the Great Bay National WIldlife refuge, and do not
require five-year review The IRP zones and the sites included in this Five-Year Review
Report are:



. Zone 1 is located in the eastern part of Pease AFB and includes the follow ng
IRP sites discussed in this report: Landfill 5, Railway Ditch and Paul s Brook.

. Zone 2 is located in the northwestern sector of Pease AFB and includes the
following IRP sites discussed in this report: Site 10, Site 22, Site 37, Site
43, and Peverly Drai nage System

. Zone 3 enconpasses the area of Pease AFB where nost of the industrial shops
and aircraft nmintenance were |ocated. Zone 3 includes the follow ng IRP
sites discussed in this report: Sites 32 and 36, Sites 34 and 39, Site 73,
Site 49, and Mclntyre Brook.

. Zone 4 is located on the southeastern nmargin of Pease AFB, southeast of Zone 3
and is relatively isolated fromother IRP sites or zones. Zone 4 is bordered
by Interstate 95 on the east and Buildings 94, 95 and 96 to the north. Zone
4 includes the following IRP sites discussed in this report: Landfill 6 and
Lower Grafton Ditch.

. Zone 5 is located at the northern end of Pease AFB adjacent to the town of
Newi ngton and includes the following IRP sites discussed in this report: Site
8 and Kni ghts Brook.

. Zone 7 is located in the southwestern portion of Pease AFB and includes the
following IRP site discussed in this report: Site 45 (DOD, 1994)

Remedi al Investigation (RI) and Feasibility Study (FS) Reports were prepared by 1994 (DOD,
1994). The RI/FS reports were utilized to develop RODs for the individual |IRP zones.
Source area RODs were al so devel oped for several sites where interimrenedial neasures had
been inpl enmented. These sites were prioritized by the Air Force as posing significant
risk to human health and the environnent; they include Site 8, Site 32/36 and Landfill 5.
The RODs have becone the controlling docunents for site cleanup at the forner Pease AFB.

5.1 References

DOD, 1994. BRAC deanup Plan: Inplenenting President dinton's Decision to Pronote Early
Reuse of d osing Bases by Expediting Environmental C eanup, Pease AFB, New
Hampshire. (April)

MAH, 2003. Zone 3 Record of Decision Arendrent. (Decenber)



6. 0 REPORT SUMVARY

This section is included in this Five-Year Review Report to aid the reader in |ocating
information specific to the particular I RP Zone or site.

6.1 MAPS

Two reference figures are included in this section. Figure 6.1-1 illustrates the IRP
Zones at the former Pease AFB. Figure 6.1-2 presents the |ocations of |IRP Zones,
individual IRP sites, and | and use parcels identified at the fornmer Pease AFB.

6.2 SUWARY TABLE

Table 6.2-1 is provided as a reference for locating information on specific sites that
were included in the Five-Year Review. Table 6.2-1 includes the follow ng information:

Site |I.D. - Specifies IRP Zone and site identifier used in the first Five-Year
Report (Bechtel, 1999).

Sites Included - Lists individual IRP site included under I RP Zone/site identifier
in this Five-Year Review Report.

Site Categories - Indicates the category (1, 2 or 3) individual IRP sites were
included in this Five-Year Review Report.

Location in Report - Indicated the report section where information for specific
sites can be | ocated.

6. 3 REFERENCES

Bechtel, 12999. Five-Year Review Report, Pease Air Force Base. (Septenber)



7.0 CATEGORY 1 SITES, REMEDI AL ACTI ON | MPLEMENTED
7.1 VAP

Category 11 sites addressed in this Five-Year Review Report include individual IRP sites
located in Zone 1, Zone 2, Zone 3, Zone 4, Zone 5, and Zone 7. |IRP site locations are
illustrated in Figure 7.1-1.

7.2 DATA SUMVARY TABLE

Data summary tabl es have been included for each site category in this Five-Year Review
Report to condense site information for easier reference. Table 7.2-1 summari zes
information in this Five-Year review Report for the sites included in Category 1. The
colums in this table include the follow ng infornation:

Site |I.D. - Specifies IRP Zone and site identifier used in the first Five-Year
Report (Bechtel, 1999).

Sites Included - Lists individual IRP site included under I RP Zone/site identifier
in this Five-Year Review Report.

Site Chronol ogy - A chronological listing of major docunents associated with
remedi al actions perforned at the sites.

Background - Description of site location and brief history of site activities that
ny have resulted in the rel ease of hazardous substances to the environment.

Remedi al Actions - Description of cleanup actions perforned at the site.

I npl erent ati on of Recommendations from Last Five-Year Review - Summary of |IRP
actions perforned during reporting period (1999-2004).

Remarks - Primary docunent(s) governing remedial actions at the site.

7.3 FI VE- YEAR REVI EW OF CATECCRY 1 SITES

I ndi vi dual subsections are provided to docunent the Five-Year Review process for each of
the sites included in Category 1. These subsections are organi zed by | RP Zone/site
identifier used in the first Five-Year Review Report (Bechtel, 1999), and include the
foll ow ng:

. Background i nformation: site description, initial responses, and basis for
taki ng action;

. Remedi al /renmoval action description: regulatory actions, RAGCs, renedy
description, and renedy inpl enentation;

. I npl enentati on of recommendations fromlast five-year review,

. Techni cal assessnent: answers to Questions A B, and Cin the Conprehensive
Fi ve- Year Revi ew Qui dance (EPA, 2001);

. | ssues;

. Reconmendati on and fol l owup acti ons;

. Protectiveness statenents; and

. Ref er ences



7.4 ZONE 1, LANDFILL 5
7.4.1 Background
7.4.1.1 Site Description

Landfill 5 (LF-5) is located in Zone 1, in the northeastern portion of the former Pease
AFB, as shown on Figure 7.4-1. The original landfill consisted of approximately 23 acres;
consol idation of wastes during renedial action resulted in a capped are of approxi mately
18.5 acres. LF-5 is bordered by ArboretumDrive on the north, the Railway D tch
paral | el i ng an abandoned railway bed on the east, Flagstone Brook to the west, the Paint
Can Disposal Area (PCDA) on the south, and Site 1.3 to the southeast as shown on Figure
7.4-2.

LF-5 reportedly was used between 1964 and 1975 as the prinmary base landfill, although some
di sposal occurred as late as 1979. Mst of the material placed in the landfill consisted
of rmunicipal -type solid wastes generated from on-base housi ng, barracks, offices, dining
facilities, etc. |Industrial wastes were also reported to be disposed of in the landfill,

i ncluding an unspecified quantity of waste oils, solvents, paints, paint stripers and
thinners, pesticide containers, enpty cans and druns, and sludge fromindustrial waste
treatnment and base wastewater treatnment facilities. Landfill operations reportedly
included trench and fill nethods invol ving excavati on of overburden soils such that wastes
were buried in direct contact with the underlying bedrock (Bechtel, 1999).

Before landfill closure, LF-5 sloped generally northwest froma high of approxi mately 100-
ft. mean sea level (MBL) in the south to approxinmately 60-ft. MSL to the north, an average
sl ope of 4% Prior to capping, bedrock was exposed in the central portion of the |andfil
(Bechtel, 1999).

The overburden deposits across Zone 1 include younger sedinments, such as marsh deposits,
and ol der deposits, such as glacial-nmarine deposits. The unconsolidated stratigraphic
units identified at Pease AFB are fill, Upper Sand (US), Marine Jay and Silt (MCS), Lower
Sand (LS), and glacial till. One or nore of these units may be absent at any particul ar
location. The Upper Sand ranges in thickness fromapproxinmately 0.6 to 10 ft. across Zone
1. The Lower Sand unit is not present in Zone 1 sue to limted presence of the MCS unit
across Zone 1. dacial till is discontinuous across Zone 1 and is not present over
portions of LF-5

The topography of the bedrock surface across Zone 1 is accentuated by several prom nent

hi ghs and one prominent valley, with up to 75 ft. of relief zone-wide. A relatively

| arge, broad bedrock high extended fromthe BFSA north toward LF-5, with an outcrop
formng a small circular knob in central LF-5. The bedrock consists of rocks of the Eiot
Formati on, which is generally conposed of interbedded phyllite, netagraywacke, and
quartzite

7.4.1.2 Initial Response

A drum di sposal area was identified in the southeastern portion of the landfill during the
Stage 2 field effort. As a result, a drumrenoval operation was inplenented as an interim
remedi al measure. This operation resulted in the excavation of an area of approxi mately
1.1 acres, with nore than 1,000 intact, crushed and partially crushed 55-gallon druns and
5 gal l on cans being renoved. Additionally, seven tanks ranging in size from250 to 5,000
gal l ons were renoved (Weston, 1992).

7.4.1.3 Basis for Taking Action
Remedi al Investigation (RI) Reports for Landfill 5 and Zone 1 (Weston, 1992 and Weston

1993b) were conpleted in April 1992 and Cctober 1993, respectively. The presence of
buri ed wastes and contamination in soil, groundwater, surface water, and sediment in the



areas surrounding the landfill was docunented in the IRP Stage 3C Landfill 5 Renedial
Investigation (Wston, 1992). The information included in the LF-5 R was confirmed in
the Zone 1 R (Bechtel, 1999).

The RI Reports identified the follow ng:

. Three VOCs whose concentrati ons exceeded the maxi num cont ani nant | evel (MCLs)
were identified in the groundwater: tetrachl oroethene, trichl oroethene, and
benzene. Additionally, concentrations of arsenic, beryllium chromum and
ni ckel exceeded MCLs.

. The hydraulic gradients across Landfill 5 indicated that groundwater flows
toward Fl agstone Brook and the Railway Ditch. These drainageways al so receive
surface water fromLandfill 5. VOCs were detected in surface water in
fl agstone Brook and the Railway Ditch which are | ocated west and east of
Landfill 5 respectively (Note: Surface water and sedi ment associated with LF-5

are addressed under Section 8.6 of this Five-Year Review Report).

. Pesticides were detected at | ow concentrations in soils across the landfill.
Pol ynucl ear aromatic hydrocarbons (PAHs) and netal detected at el evated |evels
in soil fromthe drumrenoval area near the southeast edge of the landfill and

in soils fromthe northern trench area. PAHs and pesticides were detected in
sedinents in Flagstone Brook and the Railway Ditch. E evated netals
concentrations were detected in the Railway Ditch sedinents.

7. 4.2 REMEDI AL/ REMOVAL ACTI ONS

The fol |l owi ng subsections describe regul atory actions and renedi al actions perforned at
Landfill 5.

7.4.2.1 Regul atory Actions
Control l'ing docunents for ongoing renedial actions at LF-5 include the follow ng:

Landfill 5 ROD (1993): The Record of Decision of a Source Area Renedial Action at Landfill
5 (Weston, 1993a) outlines the selection of a source control remedy which included parti al
excavation and installation of a barrier cap.

Zone 1 ROD (1995): The Zone 1 RI/FS focused on a nunber of sites and contaminated media in
the zone, including landfills 2 and 4, the Paint Can disposal Area, and groundwater at
Landfill 5. Evaluation of the risk assessnment results and other data fromthe R /FS
resulted in the focusing of the Zone 1 response action on contam nated groundwat er
associated with Landfill 5.

7.4.2.2 Renedi al Action Cbjectives
The following RACs were identified in the LF-5 ROD (Wston, 1993a):
. Prevent or mnimze risks to ecological receptors resulting fromexposure to
contanmi nated sedinent in the Railway Ditch and associ ated wetlands, or to

contam nated soil and debris associated with LF-5:

. Prevent or mnimze risks to humans resulting from exposure to contam nated
soil or debris associated with LF-5; and

. M ninmize further mgration of contam nants fromthe LF-5 source area into the
groundwat er or surface water (Bechtel, 1999).



The RAGCs identified in the Zone 1 ROD (Wston, 1995) include the foll ow ng:

. Protect hunman receptors fromexposure to contani nated groundwater that nay present
unaccept abl e health risks; and

. Comply with chenical specific applicable or relevant and appropriate requirenents
(ARARs) and/or attain background levels fro specific contam nants in groundwater.
Table 7.4-1 lists the LF-5 groundwater cl ean-up goals.

7.4.2.3 Renedy Description

The Landfill 5 ROD (Wston, 1993a) specifies a source control remedy having the foll ow ng
conponent s:

. Excavating and consol i dati on/ di sposal of Railway Ditch sedinments into Landfill
5 that contai ned contami nants at concentrations exceeding site-specific
cl eanup goal s;

. Excavating of soil and debris fromLandfill 2 and Landfill 4 with
consol i dati on/di sposal into Landfill 5;

. Excavating of soil and landfill debris fromLandfill 5 that would be in
contact with groundwater (after placenment of excavated material from other
sites and capping); excavated areas would be backfilled with clean fill to a

level 2 ft. above water table (as neasured after capping);

. Re- gradi ng and capping of Landfill 5 with a conposite barrier cap designed to
meet RCRA Subtitle C performance standards; and

. Conducting long-termnonitoring (including 5-year reviews) and pl acenent of
institutional controls (deed restrictions) to restrict future activities on
t he capped area.

The Zone 1 ROD (Weston, 1995) specified a nmanagenment of mgration remedy to address

di ssol ved- phase contam nation at Landfill 5, including contam nation within the Landfill 5
boundary and that which had migrated beyond its footprint. Specific conponents of the
action included:

. Nat ural attenuati on and bi odegredati on of contaninated groundwater in Zone 1;

. Pl acenment of deed restrictions on future use of groundwater in Zone 1 in the
vicinity of the Landfill 5 source area;

. Establ i shnent of a G oundwater Managenent Zone (GVZ) in Zone 1 in the vicinity
of the Landfill 5 source area; and

. Long-term environnental nonitoring in the zone to all ow the continued

eval uation of the magnitude of contam nation including groundwater, surface
wat er, and sedi nent sanpling and anal ysi s.

7.4.2.4 Remedy | npl ementation

Excavation and relocation of landfill debris, soils, and sedinents fromLF-2, LF-4, and
LF-5 and the adjacent Railway Ditch to LF-5 were perforned between Decenber 1993 and June
1995. Additionally, a lined sedinmentation basin was constructed to receive groundwater,
site runoff, and water punmped fromthe excavation. Relocated waste was consol i dated above
the predicted seasonal high groundwater |level. An internediate cap was constructed to
cover debris as a precursor to Phase Il cap construction (1T, 1995).



During the second phase of the Landfill 5 renmedial action, additional debris and waste
soils fromLF-6, the UST Flightline area, Site 34, and Site 72 were consolidated into LF-
5. Follow ng consolidation, LF-5 was capped with a conposite-barrier type final cover
systemto minimze water infiltration and prevent contact between landfill debris and

ei ther human or ecological receptors. After conpletion of capping, piezoneters, landfill
gas nonitoring probes and vents, and survey nonunents were installed as specified in the
design. This work was conpl eted between may 1995 and July 1996 (Bechtel, 1996).

I nspections and | ong-term groundwat er nonitoring are ongoing conponents of the LF-5
remedy. In accordance with the current Post d osure Mintenance and Mnitoring Plan

Revi sion 3 (PCMWP) (MAH, 2003), nine GV perinmeter wells are sanpled once per year in the
spring and five interior G wells are sanpled every other year in the spring. her
sanpl es taken yearly in the spring include twenty-five gas sanples fromvents and probes
at LF-5 as well as six surface water and three sedi ment sanples from Fl agst one Brook and
the Railway Ditch. Surface water and sedinent sanples are further addressed in Section
8.6. Visual inspection of the landfill is performed concurrently with the yearly sanpling
and includes identification of any deficiencies with the cap, drainage systemns, and

sedi ment ati on basin.

The nost recent sanpling data fromLF-5 groundwater indicates that all site-specific COCs
are presently below their respective clean-up goals in all nonitored | ocations (MW,
2004).

Results fromvisual inspections indicate that the facility was both properly designed and
constructed. Al conponents of the closure action are functioning as intended. The site
and surroundi ng areas have stabilized and vegetation is well established follow ng
extensive earthwork associated with the closure.

LUC/I1Cs are in place for Landfill 5 in the formof restrictions in the deed, which was
executed between the Air Force and the current owners of the property (PDA and New
Hampshire Air national Guard). The deed inplenented several Land Use Control and
Institutional Control (LUCIC) measures. These include a G oundwater Managenent Zone
(GvE) prohibiting use of groundwater and a Use Restriction Zone (URZ) prohibiting both
residential use and establishment of child care facilities, playgrounds, or elenentary/
secondary schools. The deed established Landfill 5 GW as an Area of Special Notice (ASN
requiring concurrence fromthe Air force for any devel opnent within the GW and
specifically prohibits any activity that could disturb ongoing remedi es. The ongoi ng use
of the property confornms to the restrictions of the URZ and this use is not expected to
change. The LUCI1Cs remain protective; no deficiencies have been identified. No
violations of the LUCICs have been identified.

7.4.3 Inplenmentation of Recommendations from Last Five-Year Review

The first Five-Year Review Report (Bechtel, 1999), concluded that the renedy at LF-5

remai ned protective of human health and the environment. Recommendations in the Five-Year
Revi ew Report included continued annual eval uation of environnental nonitoring data and
assessnent of opportunities to refine nonitoring activities. Annual |ong-termmonitoring
has been performed since 1999, and the results of this nonitoring are presented in the
foll owi ng docunents:

. Landfill 5 1999/2000 Annual Report. Bechtel, 2000 (Cctober).
. Landfill 5 2000/2001 Annual Report. MM, 2001 (Decenber).
. Landfill 5 2002 Annual Report, MAH, 2002 (Decenber).

. Landfill and constructi on Rubbl e Dunp 2003 Annual Report, MAH, 2004 (March).



Optimzation of long-termnonitoring is docunented in the foll ow ng:

. Landfill 5 Post O osure Maintenance and Monitoring Plan. Bechtel, 2001
(February)

. Landfill 5 Post O osure M ntenance and Monitoring Plan, Revision 3. MM, 2003
(July)

Based on remedy performance, long-termnonitoring was adjusted as follows:

. Annual groundwater nonitoring of VOCs in the source area reduced to biannual
(begi nning 2001).

. G oundwat er nmonitoring for SVOC s, pesticides, total netals, and intrinsic
renmedi ation (IR paraneters in the source area di scontinued (beginning 2001)

. G oundwat er nmonitoring at GVZ reduced (nunber and frequency of
anal yses) ( begi nni ng 2003).

. G oundwater nmonitoring for IR paraneters discontinued at the site (begi nning
2003).
. Frequency of landfill gas and air nonitoring reduced (beginning 2002).

7.4.4 Technical Assessnent

The techni cal assessnent conponent of the five-year review consists of evaluating the
protectiveness of th remedy. The technical assessnment was perforned based on gui dance
provided in Section 4.0 of the Conprehensive Five-year Review Qui dance (EPA, 2001).

7.4.4.1 Question A
Question A |Is the remedy functioning as intended by the decision docunents?

A revi ew of documents, ARARs, risk assunptions, and the results of annual nonitoring and
i nspections indicates that the renedy is functioning as intended. The excavation and
cappi ng have served to isolate landfill wastes and reduce infiltration. The cover is

mai ntai ned and is functioning as designed, based on groundwater el evations and decreasing
trends in groundwater contam nant concentrations. The nost recent sanpling data fromLF-5
groundwat er nmonitoring wells indicate that all site-specific COCs are presently bel ow
their respective clean-up goals in all nonitored |ocations, with the exception of tota
manganese, whi ch remai ns above background levels in two overburden nonitoring | ocations.
These | ocations are cross-gradient of LF-5 and downgradi ent of nearby Site 13 and are
likely not the result of LF-5 activities. LUJIGCs, including the GV, are in place,
remai n protective, and are functioning as intended. There have been no exceedances of

cl eanup goals at the GWZ boundary. The gas vents are functioning as designed to coll ect
and discharge landfill gases; and anbient air quality is not being adversely inpacted by
landfill gas discharge

7.4.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedia

action objectives used at the tine of the renedy selection still valid?

Changes in Standards The Landfill 5 ROD identified cleanup goals for soil that were used
t o gui de excavation, consolidation, and capping of landfill wastes. These soil cleanup

goal s do not govern post-closure care of the landfill. G oundwater cleanup standards at

LF-5 were based on background (inorganics only) Safe Drinking Water Act MCLs, New
Hampshire Drinking Water Quality Standards (Env-Ws 316, 317, and 318), New Hanpshire



Anbi ent Groundwater Quality Standards (Env-VWM 1403), and New Hanpshire Departnent of
Heal th and Hunman Services, Bureau of Health R sk Assessnent (NHDPHS) drinking water
standards. The standards inpacting LF-5 remain current, with the exception noted bel ow

Arsenic: On January 22, 2001, EPA adopted a new Federal MCL for arsenic (changed from 50
Mg/ L to 10 pg/L; effective February 22, 2002). Simlarly, the New Hanpshire MCL was
reduced from50 pg/L to 10 pg/L on February 8, 2002. Background concentrations of arsenic
at the fornmer Pease AFB are docunented to be 23 pg/L (See Section 7.4.5 bel ow).

Therefore, the new MCLs for arsenic are | ess than natural background at the forner Pease
AFB.

1, 1-Dichl oroethane: The Zone 1 ROD indicates a risk-based cleanup goal of 8.1 pg/L for
1,1-Dichloroethane. The current NHAGQ standard is 81 ug/L. Standards for surface water
and sedinent at Landfill 5 are discussed in Section 8.6

Changes in Exposure Pat hways: There have been no changes in physical conditions, exposure
pat hways, and | and use that woul d affect the protectiveness of the renedy.

Changes in Toxicity and G her Contam nant Characteristics: ARARs, risk-based
concentrations (1,1 DCA only), and other background val ues were used to establish
groundwat er cl eanup goals in Zone 1. An ARAR (NHAGQS) is now available for 1,1-DCA (81
Mg/ L). Therefore, changes in toxicity values or other contam nant characteristics do not
affect the protectiveness of the renedy.

Changes in R sk Assessnent Methods: The human health risk assessnents were conducted
foll owi ng USEPA and EPA Region 1 guidance. There has not been any significant change in
EPA gui dance which could results in significant revisions to the cleanup goals. Based on
this review, the health protectiveness of the original cleanup goals would not be expected
to change, based on the use of ARARs for establishnent of cleanup goals in groundwater

The EPA has issued several gui dance docunents on conducting ecol ogical risk assessnents
since 1997. However, the ecol ogical risk assessnments that were conducted are consi stent
with current guidance and would not result in significant revisions to cleanup goals.

Expected Progress Toward Meeting RAGs: Inplenentation of the renedy at Landfill 5 is
currently achieving RAGs specified in the applicabl e RODs.

7.4.4.3 Question C

Question C. Has any other information cone to light that could call into question the
protectiveness of the renedy?

No other information has been identified that would call into question the protectiveness
of the renedy.

7.4.4.4 Techni cal Assessnent Sunmary

As described in Section 7.4.4.2 above, the renedy is functioning as intended at Landfill 5
to protect human health and the environnent. Wile mnor changes in ARARs have affected
groundwat er cl eanup | evels, these changes have not inpacted the protectiveness of the
renmedy, based on site-specific groundwater nonitoring data. No changes in exposure

pat hways are affecting the protectiveness of the remedy. The renedy is currently
achieving RAGs. LUCIC are in place and performng as expected. No other information has
conme to light that would call into question the protectiveness of the renedy.

7.4.5 | ssues
Issues identified for LF-5 include:

. Decrease in Arsenic Federal and State MCL from50 pg/L to 10 pg/L.



This issue does not inpact the protectiveness of the groundwater renmedy at Landfill 5.
Current arsenic concentrations are less than 23 pg/L, which represents the maxi mum
background val ue for the former Pease AFB (Background Values for Soil, G oundwater,
Surface Water, and Sedi ment at Pease Air Force Base. Wston, 1993c [February]).

7.4.6 Recommrendations and Fol | owup Actions

Remedi al neasures at Landfill 5 remain protective of human health and the environment.
Annual eval uation of environnental nonitoring results should continue, with data anal ysis
including identification of opportunities to streamine nonitoring and reporting. The
change in the federal and state MCL for arsenic should be noted for future long-term

moni toring reports.

7.4.7 Protectiveness Statenent

Because of the relocation of the landfill debris above the seasonally high groundwater
elevation, the installation of the conposite barrier cap, the establishment/mintenance of
the GVZ and other |Cs, attainment of groundwater cleanup goals, and routine maintenance
and nonitoring, the remedial action is protective of human heal th and the environnent.
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7.5 ZONE 2
7.5.1 Background
7.5.1.1 Site Description

Zone 2 is located in the northwestern portion of the fornmer Pease AFB, as shown in Figure
7.5-1. Zone 2 contains six sites investigated under the Air Force's IRP. The sites
include: Site 1 (Landfill 1 or LF-1), Site 7 (Fire Departnent Training Area 1 or FDTA-1),
Site 10 (Leaded Fuel Tank Sludge Area or LFTS), Site 22 (Burn Area 1 or BA-1),Site 37
(Burn Area 2 or BA-2), and Site 43 (MlIntyre Road Drum Di sposal Area or MRDDA). Figure
7.5-2 illustrates the location of each site in Zone 2.

The Zone 2 Record of Decision (Wston, 1995) specified no further action for LF-I under
CERCLA. Therefore, LF-1 is not addressed further in this revi ew docunent. The Zone 2
Zone-Wde Long-Term Monitoring Unit addresses |ong-termnonitoring associated with Site
22, Site 37, Site 10, and Site 43. A description of each site is provided bel ow.

Site 10

Site 10 consists of two separate areas on the eastern and western sides of Nottingham
Road, both within approximately 300 ft of Site 22. Fromthe late 1950s to 1978, Site 10
was used for disposal of sludge obtained froml|eaded avi ati on gasoline tank cl eaning
operations conducted at the on-base Bul k Fuel Storage Area (BFSA). An estimated 350

gal | ons of sludge containing water, rust, residual fuels, fuel sludge, and residue from
sand bl asting tank interiors was generated during the approxi nately 20-year disposal
period. H storic aerial photographs indicated that drum di sposal may have al so occurred
at Site 10 to the south-southeast of the current site boundaries (MAH 2004).

Site 22

Site 22 is located in the central portion of Zone 2 and is the main source of

contami nation in Zone 2. Site 22 has been reported to have been used as a fire training
area and a site for burning spent fuel and solvents between 1954 and 1976. The primary
contami nant source was found to consist of two circular areas characterized by bl ackened
or stained surface soil with little or no vegetation. Relatively flat, this has no

obvi ous surface drai nageways , so precipitation rapidly infiltrates the sandy subsoils
(MAH, 2004) .

Site 37

Site 37 is located southwest of Site 10, adjacent to the eastern side of Mlntyre Road.
Site 37 covers approxi mately 3.4 wooded acres surrounding roughly circul ar areas
characterized by bl ackened surface soil with [ittle or no vegetation. Site 37 is a
suspected forner fire training area or waste solvent burn area. Al though the exact period
of use is not certain, it is estimated that fire training or waste solvent burn activities
comrenced between 1954 and 1960 and ended before 1976, based on aerial photographs

(MAMH, 2004).

Site 43

Site 43, the McIntyre Road Drum D sposal Area (MRDDA) is located west of MciIntyre Road and
south of Nottingham Road In Zone 2. It is generally open, with a thick growh of |ow brush
and snall trees covering the northern quarter of the Site. El sewhere the ground surface
is generally devoid of topsoil and is covered with sand and gravel. The area is generally
flat along the side bordering Mlntyre Road, however the sout hwestern edge has a steep
enmbanknent with a topographic relief of approximately 30 feet. Little information is

avai | abl e concerning the history and use of MRDDA, although the arcs shows signs of past
earthnoving activities. An elongated ridge approximately four feet high and approxi mately



50 feet by 425 feet in size was parallel to MiIntyre Road. A cluster of 55-gallon druns
and 5-gallon cans was partially exposed at the surface of the ridge; consequently the

ri dge and adj acent areas were suspected to be |ocations of historic subsurface di sposal
Investigation did not find evidence of subsurface disposal, and it was concluded that the
MRDDA was not a contam nant source area (Bechtel, 1999a).

The native overburden deposits in Zone 2 consist of the upper sand (US), which is
under | ai n successively by the marine clay and silt (MCS), |lower sand (LS), and glacia
till (GI. Fill material overlies the US at sone |locations, primarily at LF-1, Site 43
and areas of the zone bordering the runway. One or nore of these units nmay be absent at
any particular location. The thickness of the overburden is thin to absent to the west
and sout hwest of Site 43 and the naxi mum over burden thickness is along the eastern border
of the zone, where the bedrock surface drops sharply (MAH 2004).

The bedrock in Zone 2 consists primarily of the Eliot Formation, conposed of phyllite

net agr aywacke, and quartzite. In general, bedding strikes northeast with steep dips to the
northwest. Open fractures are abundant in shallow bedrock and open fracture densities
decrease significantly in deeper bedrock (MM, 2004).

G oundwat er occurs in both overburden and bedrock underlying Zone 2. The nmjor water-
bearing units are the US, LS, and bedrock. The water table is typically present in the US
unit during periods of high water levels {spring) and the LS and MCS units during periods
of low water levels (fall/winter). The MCS unit appears to be a confining |layer in sonme
areas but is absent in other areas. The relatively flat topographic high in the centra
portion of Zone 2, typically coarse and perneabl e surface soil, and the lack of surface
drai nage features indicate that sone groundwater recharge does occur across the site. To
the north and west of the topographic high, the ground surface slopes toward the Peverly
Ponds. Mich of the lowlying portion of Zone 2 consists of ponds and wetl ands, which arc
poi nts groundwater di scharge (MW, 2004).

7.5.1.2 Initial Response

No renedial action was perforned within Zone 2 prior to the finalization of the Zone 2 ROD
(Weston, 1995).

7.5.1.3 Basis for Taking Action

Sites in Zone 2 were investigated during multiple investigations under the | RP (Stages 1.
2, and 4) between 1984 and 1993 (Weston, 1995). Aronatic hydrocarbons in the form of
benzene, toluene, ethyl benzene, and xyl enes (BTEX) were found to he the prinmary
constituents of concern (COC) in the overburden groundwater, while benzene was the
primary COC in bedrock groundwater. Cher organi c contam nants including ethyl ene

di brom de, naphthal ene, 1,2, 4-trinethyl benzene (1, 2,4-TVMB), and trichl oroethene (TCE)
were detected at scattered | ocations across Zone 2 at concentrati ons exceedi ng the New
Hampshire Ambi ent Goundwater Quality Standards (NHAGQS). These contami nants appear to be
nore preval ent near known source areas; however, these source areas do not appear to have
generated any spatially significant dissolved phase plunes. Qher organics, including
hal ogenat ed hydrocarbons and pol ynucl ear aromatic hydrocarbons, were detected at
concentrations bel ow the NHAGQS. Low concentrations of netals (nmanganese and | ead) have
al so been detected with isol ated exceedances of the NHAGS.

The source areas of concern within Zone 2 consist of contam nated soils at Sites 22, 37
and 10. Wile the soil in the unsaturated zone at these | ocations contained only
negligible levels of contam nation, the saturated soils in these areas were found to have
relatively significant anounts of residual contamination. The COCs include BTEX and tota
petrol eum hydr ocar bons(TPHs). The hi ghest |evels of contami nation typically occur at the
US/ MCS i nterface(Wston, 1995).



7.5.2 Renedi al / Renoval Actions
The foll owi ng subsections describe regulatory actions and renedi al actions at Zone 2.
7.5.2.1 Regul atory Actions

The Zone 2 Record of Decision (Wston, 195) docunented the selection of a renedy that
included soil vapor extraction/air sparging (SVE/AS)(Site 22 only), long-termnonitoring,
natural attenuation and institutional controls.

7.5.2.2 Renedial Action bjectives

The baseline risk assessnent conpleted as part of the R process for Zone 2 identified
adverse human health risks for future groundwater users in areas associated with the
contam nant plunes at Sites 22, 10, and 37. Mninal ecological risks were identified for

soils at LF-1 and BA-2 and surface water and sedinent in the Peverly Brook drai nage
system

The Zone 2 ROD identified RAGs that defined the scope and purpose of the cleanup action
needed to mtigate the potential threats to human health and the environnent identified in

the Baseline Ri sk Assessnent. The followi ng site-specific RAGs were devel oped for Zone 2
(Bechtel, 1999a):

Soil' s
¢« Site 10 - No RAGs were established for soils because there were no exceedances;
e« Site 22 - Renove LNAPL and residual product fromSite 22 soil;.

e« Site 37 - No RAGs were established for soil because the extent of contam nation was
limted.

G oundwat er

e Protect human receptors from contam nated groundwater that nay present an
unacceptabl e health risk(total cancer risk greater than 10-4 to 10-6 or a hazard
i ndex of greater than 1);

e Conply with chem cal -specific, regul atory-based renedi al objectives (RGs):
e Prevent contam nated groundwater from affecting surface water quality;

e Protect against potential |eaching of soil contamnants fromSite 22 soils to
groundwater at |evels that could cause exceedances of groundwater ROs; and

e Surface water, sediment. and biota - Mnitoring of surface water and sedi nent
quality over tine in Upper and Lower Peverly and Bass ponds (Note: Surface water and
sedinent nonitoring are addressed in Sections 8 and 9 of this Five-Year Review
Report).

7.5.2.3 Renedy Description
The remedial alternative selected by the ROD included the follow ng (Wston, 1995):

e In situ SVHair sparging treatnent of BA-1 [Site 22] source area LNAPL and resi dual
LNAPL (enhanced by injection of air below the water table into the MCS) and
treatnment of extracted soil vapor for renoval of VCOCs.



e Establishment of institutional controls, restricting the future use of Zone 2
groundwat er, including a GVZ, and perfornmance of |ong-term GVE nonitoring.

e Natural attenuation (which nmay include natural biodegradation) of residua
groundwat er contami nation after excavation, air sparging, and SVE

e DMnitoring of surface water, sedinent and fish tissue

Cl eanup goals for Zone 2 groundwater were specified in the Zone 2 ROD (Wston, 1995).
These cleanup goals are listed in Table 7.5-1. No specific cleanup goals were established
for soil.

7.5.2.4 Renedy | npl enentation

The Site 22 renedial systemfor source soils was constructed in late 1996 and early 1997
and began operation in May 1997. The systemis divided into two areas: the prinary area
whi ch includes the western portion of the Site, and the expansi on area which includes the
eastern portion of the Site. The original design called for treatnent in the prinmary area
only. Subsequent investigations indicated that soil renedi ati on was necessary in

addi tional areas, and the systemwas expanded to neet this need. However, ASis limted
in the expansion area, and SVE is the primary formof treatment in the expansion area

The in situ AS systemconsists of 10 nanifolds (S1-S10) piped to a total of 70 vertical AS
wells. Fifty-two AS wells are located in the primary area, and 18 AS wells are in the
expansion area. The AS system al so consists of a bl ower assenbly, heat exchanger

mani fold, and ancillary itens, including flow control valves, pressure, tenperature,
vacuum and flow indicators, and sanple ports. The prinmary area and expansi on area SVE
systens consist of the bl ower assenbly, knockout tank, nanifold, and ancillary itens,
including flow control valves, tenperature, vacuum and flow indicators, and sanple ports.
The prinmary area bl ower systemis pi ped above grade to 7 SVE well manifolds (P1-P7), which
contain a total of 34 SVE wells. The expansion area bl ower systemwas pi ped above grade to
10 SVE well manifolds (E1-E 10) containing a total of 61 SVE wells.

In situ SVE/AS of the source area for renmoval of LNAPL and residual product fromthe soil
and treatnment of extracted soil vapor for renoval of VOCs was the active renedy for Site
23 from May 1947 through 2000 (except for the winter nonths) and for portions of 2002

It was successfully denonstrated to the EPA that the systemwas operating properly and
successful ly(OPS) in April 2000, allowing for the deed transfer of the property, which was
undergoing long-termrenedial action prior to all environmental cleanup objectives being
acconpl i shed.

EPA and NHDES concurred with the 2000 Zone 2 Annual Report proposal to not operate the
SVE/ AS system during 2001 while continuing to nonitor groundwater quality to evaluate the
effects of not operating the system Since the SVE/ AS system has been offline, the Ar
Force has inplenmented soil confirmation sanpling to assess the renaini ng anount of soi
contami nation that could continue to pose a threat to Zone 2 groundwater quality. Upon
the review of confirmation soil sanpling data, the SVE/ AS systemwas restarted on

Sept enber 23, 2002 (select laterals only) to determine the viability of renoving
recalcitrant soil contaminants fromportions of the site. The systemwas shutdown on
Cctober 73, 2003 and has not restarted since then. The Air Force and regulators are
currently in discussions to determne howto nore confidently evaluate the remaining
anount of contamination that could pose a continued threat to groundwater before a
definitive decision is made concerning the status of the Site 22 soil renedy.

Long-termnonitoring for the Zone 2 GV and to assess the progress of natural attenuation
is ongoing. Monitoring at Site 22 indicates the SVE/ AS has been effective in renediating
the soils within the Site 22 source area. Remaining wells at Sire 27 that have

contami nation greater than the cleanup goals are 7771 (point of conpliance), 7935 (source
area), 545, and 5124 (located northeast of the treatnent area between Site 22 and Site



10) (Figure 7.5-3).

Long-termnonitoring for Site 10 is ongoing. The Site 10 benzene contam nant plune
currently includes wells 5112 and 5062. LS well 5059 has shown a decreasing trend in
benzene concentration since 1997 to bel ow cl eanup standards, while the benzene
concentration in LS well 5112, |ocated downgradi ent of well 5059, has stabilized. Benzene
concentrations detected in the GVZ boundary well 7771, directly downgradi ent of 5112
(approximately 1,050 ft), exceeded the NHAGQS in 2003 (6 pg/L vs. NHAGXS of 5 pg/L).
(Not e: Benzene concentrations greater than 5 pug/L have not historically been reported in
this well, and an increasing trend in concentration is not present.)

Vol atil e groundwat er contam nation at Site 37 i5 isolated, observed only at wells 5125
Benzene continues to be detected above the 5 pug/L clean up goal at nonitoring well 6114
(MM, 2004). Goundwater clean up goals at Zone 2 are summarized in Table 7.5-1

The Site 22 System Start-up Long-Term Monitoring Plan (Bechtel, 1997b) was revi sed by the
Zone 2 Long-Term Monitoring Plan, Revision 1 (Bechtel, 1997b), and then the Zone 2 Long-
Term Monitoring Plan, Revision 2 (MAMH, 2001). Each long-termnonitoring plan revision
reduced the nunber of nmonitoring wells and list of analytes to be reported as well as the
frequency of collection across the zone. The Zone 2 LTMP revision 2 (MM, 2001) requires
that a total of 32 locations will be sanpled. Paraneters to be nonitored include Zone 2
COC and intrinsic remedi ati on paraneters, as necessary. Additionally, the collection of
water levels is also required on a seni-annual basis to assess groundwater el evations and
flow directions.

The nost recent contaninant concentrations detected in groundwater (Figure 7.5-3) are
general ly consistent or slightly decreasing when conpared to the previous years' data
Therefore, no rebounding effects are being denonstrated in the groundwater that woul d
indicate a negative inmpact fromthe shutdown of the SVE/ AS system

LUC/ I Cs are in place for Zone 2 in the formof restrictions communicated in the deed which
was executed between the Air Force and the current owners of various sections of Zone 2
(PDA, U S Fish and WIldlife Service, Town of Newington [MIntyre Road only]). The

deed i npl emented several LUC | C measures. These include a GVZ prohibiting use of
groundwat er and a URZ prohibiting both residential use and establishment of child care
facilities, playgrounds or el enentary/secondary schools. The deed established the Zone 2
GW as an ASN, requiring concurrence fromthe Air Force for any devel opnment within the
GW and specifically prohibits any activity that could disturb ongoing renedies. The
ongoi ng use of the property conforns with the restrictions of the URZ, and property use is
not expected to change. The LUCIC s remain protective; no deficiencies have been
identified.

7.5.3 Inplenmentation of Recommendati ons From Previ ous Five-Year Review
The first Five-Year Review Report (Bechtel, 1999), concluded that the renedies for Zone 2
and Site 22 renai ned protective of hunman health and the environnent. The follow ng

recommendat i ons were included in the Five-Year Review (Bechtel, 1999a):

e Continued inplenmentation of the renmedial actions at Zone 2 in accordance with EPA
and NHDES- approved pl ans governi ng system operati on, nai ntenance, and nonitoring.

e Annual evaluation of systemoperation and environmental nonitoring and eval uati on of
opportunities for optimzation

e Evaluation of system performance to identify realistic endpoints for the renediation
based on reduced system perfornmance/ ef fectiveness.

e Evaluation of progress toward neeting groundwater cleanup goals.



Annual eval uati on of system perfornmance, progress toward cleanup goals, and optim zation
efforts were docunented in the foll ow ng:

e Zone 2 Qperating Properly and Successfully Report. Bechtel, 2000 (April).

e Zone 2 2000 Annual Report. Montgonery Watson, 2001 (March).

e Zone 2 2002 Annual Report and G oundwater Eval uation. MAH, 2003 (May).

e Zone 2 2003 Annual Report and G oundwater Eval uation. MAH, 2004 (June).
Optimization of long-termnonitoring is docunented in the foll ow ng:
e Zone 2 Long-Term Mnitoring Plan, Revision 1. Bechtel, 1999
e Zone 2 Long-Term Monitoring Plan, Revision 2. MM, 2001 (Novenber).
7.5.4 Techni cal Assessment
The techni cal assessnent conponent of the five-year review consists of evaluating the
protectiveness of the renedy. The technical assessnent was performed based on gui dance
provided in Section 4.0 of the Conprehensive Five-Year Review Quidance(U. S. EPA. 2001).
7.5.4.1 Question A
Question A |Is the renmedy functioning as i ntended by the decision docunents?
A revi ew of docurments, ARARs, risk assunptions, and the results of annual system and
groundwat er nonitoring indicates that the renedy is functioning as intended, as described
bel ow.
e Site 22 Soils. LNAPL and residual product are no |onger observed in Site 22 soils.
e LUCJIGCs are in place, remain protective and are functioning as intended.
e Natural attenuation of bedrock and overburden groundwater contam nation - Natural

bi odegradati on of COCs in groundwater is occurring, and progress is being nonitored.

e Surface water and sediment - Mnitoring of surface water and sedinent quality over
time is being perforned in Upper and Lower Peverly and Bass Ponds(Note: Surface
wat er and sedi ment nonitoring are addressed in Sections 8 and 9 of this Five-Year
Revi ew Report).

7.5.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial
action objectives used at the time of the renedy selection still valid?

Changes in_Standards:

G oundwat er cl eanup goals in the Zone 2 RCD were based on ARARs, except where ARARs

were not avail able. Risk-based cleanup goals were established for isopropyl benzene, 2-
net hyl napht hal ene, sec-butyl benzene and 1, 2, 4-tri met hyl benzene, and background

conditions were used to establish the cleanup goals for manganese. O the sixteen
constituents for which cleanup goals were established, ARARs were used for benzene, bis(2-
et hyl hexyl ) phthal ate, 1,2-di bronoet hane, ethyl benzene, nethyl isobutyl ketone,

napt hal ene, toluene, trichloroethene, arsenic, cadm umand | ead. ARARs included Federal
Safe Drinking Water Act MCLs, and the New Hanpshire Anbient Groundwater Quality Standards



( Env- Wn 1410. 05) .

Since the last Five-Year Review, NHAGX have been established for constituents in the
Zone 2 ROD that had risk-based cleanup goal s: isopropyl benzene, 2-nethyl napt hal ene, sec-
butyl henzene and 1, 2, 4-trinet hyl benzene. The establi shed NHAGQS (280 pg/L, 280 ug/lL,

260 pg/L and 330 pg/L, respectively) are significantly higher than the risk-based | evels
included in the Zone 2 ROD (se table below). Also, the NHAGXS for nethyl isobutyl ketone
was i ncreased from350 pg/L to 2,000 ug/L.

Consti t uent ROD R sk-Base d eanup Current NHAGQS (ug/L)
Goal (ug/L)
i sopropyl benzene 88.1 380
2- et hyl napht hal ene 13.4 280
sec- but yl benzene 7.3 260
1,2, 4-trinethyl benzene 19.8 330

Current groundwater concentrations throughout Zone 2 neet the new ARARs for
i sopropyl benzene, 2-net hyl napht hal ene, and sec- butyl benzene.

On January 22, 2001, EPA adopted a new Federal MCL for arsenic (changed from50 pg/L
to 10 pg/L). Simlarly, the New Hampshire MCL, was reduced from50 pg/L to 10 pg/L on
February 8, 2002. Background concentrations of arsenic at the forner Pease AFB are
docunented to be 23 pg/L (Se Section 7.5.5 below). Therefore, the new MCLs for arsenic
are |l ess than natural background at the former Pease AFB.

Changes in Exposure Pat hways:

There have been no changes in physical conditions. exposure pathways and | and use that
woul d affect the protectiveness of the renedy.

Changes in Toxicity and O her Contam nant Characteristics:

G oundwater COCs with risk-based cleanup goals in the Zone 2 ROD i ncl uded

1,2, 4-trinethyl benzene, 2-nethyl napht hal ene, sec-butyl benzene, and isopropyl benzene. As
was stated above, updated ARARs based on current toxicity information (NHAGQS) are

now avai |l abl e for each of these constituents.

Changes in R sk Assessnent Mt hods:

The human health risk assessment was conducted fol | owi ng EPA and EPA Regi on 1 gui dance.
There has not been any significant change in EPA gui dance which could result in
significant revisions to risk-based cl eanup goal s.

The EPA has issued several guidance docunents on conducting ecol ogi cal risk assessments
since 1997. However, the ecol ogical risk assessment that was conducted is consistent with

current guidance and would not result in significant revisions to cl eanup goals.

Expected Progress Toward Meeting RAGs:

LNAPL and residual product are no | onger observed in Zone 2 soils. By establishing and
mai ntai ning the GVZ the renedy provides protection to human receptors from contam nated
groundwat er that may present an unacceptable health risk (total cancer risk greater than
10-4 to 10-6 or a hazard index of greater than 1). Additionally, concentrations of
organic constituents in groundwater will continue to decrease via natural attenuation
processes. The Air Force, EPA, and NHDES are currently considering approaches to



determine if soils at Site 22 still pose a threat to groundwater.
7.5.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has been identified that would call into question the protectiveness
of the renedy.

7.5.4.4 Techni cal Assessnent Sunmary

The remedy at Zone 2 is functioning as intended. LNAPL and residual product are no | onger
observed in Zone 2 soils. Both inorganic and organic constituents in groundwater have
declined since the inplenentati on of the renedy across Zone 2, and concentrations of
organi c constituents will continue to decrease via natural attenuation processes.
Concentrations of isopropyl benzene, 2-nethyl napht hal ene, and sec-butyl benzene, throughout
Zone 2 currently achi eve ARARs now avail able for these constituents. Concentrations of
1,2,4-trinethyl benzene are expected to achieve the current ARAR (330 ug/L) nore quickly
than the risk-based standard included in the 1995 ROD. The progress of natural attenuation
toward achi evenent of groundwater RGCs will continue to be assessed. Potential exposure
pat hways at the site have not changed. the renedy renmins protective because the |ICS
including a GvZ, are in place and naintained to prevent groundwater exposures

7.5.5 I ssues
I ssues identified for Zone 3 include:
e Decrease in Arsenic Federal and State MCL from50 pg/L to 10 pg/L.

e Availability of ARARs for groundwater constituents having risk-based standards in
the 1995 Zone 2 ROD.

These issues do not inpact the future protectiveness of the groundwater renedy across Zone
2. CQurrent arsenic concentrations at the Zone 2 GWZ boundary are | ess than 23 pg/L, which
represents the nmaxi mum background value for the fornmer Pease AFB (Background Val ues for
Soil, Goundwater, Surface Water, and Sedi nent at Pease Air force Base. Wston, 1993c

[ February]) with the exception of |ocation 22-7771. Arsenic has historically been

det ected above the background val ue of 23 pg/L at this location. However, 22-7771 is a
boundary point for the Zone 2 GW as well as the adjacent landfill 1 GW and |ies

within the Landfill 1 and Zone 2 Land Use Restriction Zone. Consequently, the area at
which 22-7771 is located is conpletely contained within the boundaries of LUCICS

i mpl enented and nonitored for Zone 2.

7.5.6 Recommendations and Fol | omup Actions

Routine | ong-termnonitoring should continue throughout Zone 2. Annual nonitoring should
conti nue along the established GW. Routine data eval uation of groundwater flow
conditions and trends in groundwater quality should be performed to assess progress toward
the Zone 2 RAGCs, and to identify opportunities to optimze renedial activities. The ARARs
now avail abl e for isopropyl benzene, 2-nmethyl napht hal ene, sec-butyl benzene, and
1,2,4-trinethyl benzene should be noted in future long-termmonitoring reports. The Air
Force, EPA, and NHDES shoul d continue di scussions relative to the effectiveness of the
Site 22 soil renedy, and determne a path forward during cal endar year 2004.

7.5.7 Protectiveness Statenent

The remedy at Zone 2 renmmins protective. LNAPL and residual product are no | onger
observed in Zone 2 soils. Concentrations of organic and inorganic COCs in groundwater



have steadily declined across the zone. The renedy is protective of human health and the
envi ronnent and exposure pat hways that could result in unacceptable risk are being
controlled by the established Gw and LUC/ I CS.
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7.6 ZONE 3, SITES 32/ 36
7.6.1 BACKGROUND

Zone 3 is located in the central portion of the fornmer AFB and occupi es approxi nately 440
acres (see Figure 7.6-1 ). The zone contains numerous buildings with adjacent paved
parking areas, a network of roads and the flightline area. A large section of Zone 3
covers the flightline area of the base, which includes portions of the runway, aircraft
parking apron, and the grassy infield between the aircraft parking apron and the runway.
The aircraft parking apron is a najor feature of the base, coveting nearly one-third of
the zone. Zone 3 enconpasses seven individual IRP sites, including Site 32 (Building
113), Site 33 (Building 229), Site 34 (Building 222), Site 35 (Building 226), Site 36
(Building 119), Site 38 (Building 120), and Site 39 (Building 227). The location of sites
32 and 36 are shown on Figure 7.6-2. Three UST sites (Site 72, 76, and 81) and one IRP
site (Site 73) are located in Zone 3 but have separate reporting requirenments and are
addressed in other docunentation and ot her sections of this review docunent. In addition
Site 49 is |located outside of the Zone boundary but has recently been included in the Zone
3 Record of Decision Arendnent (MM, 2003b). Site 32 and 36 are discussed in the
followi ng sub sections. QOher Zone 3 sites are discussed in Section 7.7 of this review
docurent .

7.6.1.1 Site Description

Sites 32 and 36 enconpass Buildings 113 (Site 32) and 119 (Site 36) in the center of the
base in the area known as the Industrial Shop/Parking Area (see Figure 7.6-2). Mich of
the site is paved or covered by buildings. Newfields Ditch, a stormaater drai nage swal e
passes between Buil dings 113 and 119. The ditch drains toward the northeast and
eventual | y di scharges into Hodgsons Brook. A summary ff groundwater contam nation

exi sting at each of the sites as well as the remai nder of Zone 3 can be found on Figure
7.6.3. Figure 7.6-4 presents a flow diagramfor the Site 32 groundwater extraction and
treatment process.

Site 32

Bui lding 113 (Site 32) was used between 1955 and 1991 primarily for aircraft munitions
systens and avi oni cs nai ntenance, including sonme vapor degreasing operations. A 1,200
gallon (gal), concrete UST was | ocated near the northeastern corner of Building 113. The
UST received waste TCE from degreasi ng operati ons conducted inside Building 113 from

1956 to 1968. Sonetine after 1977, use of the UST was discontinued and it was filled with
sand. In 1988, the UST was excavated and renmoved, and an underground overfl ow di scharge
pi pe associated with the UST was di scovered. The soil and groundwater contam nation at
this site is believed to be prinarily a result of the historic use of the TCE tank and
associ ated overfl ow pi pe.

Site 36

Jet engi ne and engi ne accessory nai ntenance was performed in Building 119 (Site 36)

bet ween 1956 and 1990. Prior to 1971, waste generated in the building, including fuel and
TCE, was disposed of at a fire training area (Site 8). From 1971 to 1990, these wastes
were either drummred or stored in a designated drum storage area on-site for contractor
removal or were piped to Building 226 (Site 35, industrial waste treatment plant) for
treatnment. An underground sewer line |ocated al ong Dover avenue, north of Building 119
transported the wastes between buildings. A break in the |line between the two buil di ngs
may have resulted in a rel ease of contamnants. During the early stages of the
investigation at Building 119, it was observed that the soil surrounding the drum storage
area and oil rack behind the building was visibly stained, apparently fromformer waste
spills.



Zone Wde Geol ogical, Hydrogeol ogical, and G oundwater Flow Descriptions

The shal | ow subsurface beneath Zone 3 generally consists of five lithologic units.
Unconsol idated lithologic units include the US, the MCS, the LS, and a GI. The bedrock
underlying these lithologic units is either the Kittery or Eliot fornmation, depending on
the specific Site location within Zone 3. The thickness of the overlaying unconsoli dated
lithologic units varies across the site. In addition, the elevation of the bedrock
interface is highly variable which is likely a result of the Zone's glacial history.

Regi onal groundwater flowis to the south-southeast within Zone 3 under static conditions
(i.e., when the Haven well is not being used). There also exists localized flow vectors
at each of the Sites dependi ng upon the season. A nore detailed description of the

geol ogi ¢, hydrogeol ogi ¢, and hydraulic characteristics of Zone 3 can be found within the
ROD for Zone 3 (Weston, 1995a).

G oundwat er contam nant plunmes extendi ng beyond the identified source areas have been
delineated at IRP Sites 32 and 36. The identified contam nant plumes are prinarily

hal ogenat ed hydrocarbons(HHCs) with the nost extensive groundwater contam nant plune
originating fromIRP Site 32 (see Figure 7.6-3). The current nature and extent of
groundwat er contam nati on at each of the sites within Zone 3 is discussed in the Zone 3
2003 Annual Report (MM, 2004a).

7.6.1.2 1nitial Response

As part of the Stage I11B field investigations in 1990 at Sites 32 and 36, the overfl ow
pi pe and contani nated soil near the waste TCE UST were excavated. A total of

approxi mately 315 cubic yards (yd3) of contanminated soil was renoved along with the UST
overflow pipe. In addition to the renmedi al excavation, a pilot groundwater extraction
and treatment systemwas constructed to recover and treat contaninated groundwater from
the | ower sand.

7.6.1.3 Basis for Taking Action

Remedi al Investigation (1983 - 1993): In 1983, an IRP Phase | Problem ldentification/
Records Search was conducted at Pease AFB. The study identified Sites 32 and 36 as
potential sources for the release of TCE into the environment. Subsequently, a renedial
investigation was conducted at Sites 32 and 36 in three stages from 1983 t hrough 1993.

The pilot groundwater extraction/treatnment systemwas nodified to extract groundwater from
shal  ow fractured bedrock to provide some control of the mgration of contam nated
groundwater at Site 32 (Wston, 1995b). This pilot plant operated from March 1991 t hrough
June 1995.

It was concluded that conplete groundwater restoration to ARARs at Site 32, in a
reasonabl e ti meframe, was not feasible under any renedial scenario (Weston, 1995b). A
Technical Inpractability (TlI) evaluation recomrended contai nnent of the Site 32/36 source
area to prevent continued mgration of contam nated groundwater.

7.6.2 Renedi al / Renoval Actions

7.6.2.1 Regul atory Actions

The control ling docunents that present the selected remedy include:

Record of Decision For Site 32/36 (1995): The Air Force’'s preferred alternative for

remedi ation as stated in the ROD for Ste 32/36 (Weston, 1995b) invol ved contai nment of the
source area both physically and hydraulically.



Zone 3 ROD (1995): The Air Force's preferred alternative for renediation as stated in the
Zone 3 ROD (Weston, 1995a) involves the excavati on of contam nated soils and sedi nents,
extraction of contam nated groundwater at sel ected source areas, and natural attenuation
of di ssol ved- phase contami nated plunes including the plume downgradi ent of the Site 32/36
source area.

Zone 3 ROD Amendnent (2003): The Zone 3 ROD Anendnent (MAH, 2003b) presented a nodified
Zone 3 cl eanup approach to inprove long-termeffectiveness of the renmedy, and docunent
cleanup activities for sites that were not addressed in the 1995 Zone 3 ROD.

7.6.2.2 Remedi al Action (bjectives

Site 32/36 ROD

The results of the human health and ecol ogical risk assessments reveal ed that contam nants
in the Site 32/36 source area soil did not pose unacceptable risks to human or ecol ogi cal
receptors under 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 i ndi ces that exceeded benchrmark values. Due to the linmted area that could provide
habi tat for ecol ogical receptors and other uncertainties associated with the ecol ogi cal

ri sk assessnment, RAGCs for ecological risk were not devel oped. Because sone of the
contaminants in Site 32/ 36 source area soil could | each to groundwater at concentrations
that could present as unacceptable human health risk, the follow ng source control

obj ective was devel oped:

e To reduce the mgration of contaminants from Site 32/36 source area soil and
groundwat er such that groundwater outside the TI Zone will attain all
cheni cal - speci fic groundwat er standards w thin the 30-year reasonable tine franme for
groundwat er restorati on (Weston, 1995b).

RAGCs addressing contamnants that had migrated to surface water and sedinent fromthe Site
32/ 36 source area and di ssol ved phase contami nants in groundwater beyond the boundary of

the Tl Zone were addressed in the Zone 3 ROD (Weston, 1995a).

Oiginal Zone 3 ROD

The remedy selected in the 1995 Zone 3 ROD was devel oped to satisfy the follow ng RACs
applicable to Sites 32/ 36:

Zone 3 Overburden and Bedrock G oundwat er

e Protect human receptors fromingestions of, or direct contact wth, contam nated
groundwat er that may present an unacceptabl e health risk;

e Conply with chem cal - specific ARARs;

e Prevent discharge of contam nated groundwater to surface water bodi es where such
di scharges may cause unacceptable risks to human health and the environnent; and

e Prevent contanminant migration toward the Haven well.

Zone 3 ROD Anendnent

The first three RAOs for overburden and bedrock groundwater were unchanged. The fourth
RAO was revised to allow for increased demand for water fromthe Haven well.

e« Mnimze contam nant nigration toward the Haven well should increased water denand
requi re punping the Haven well at the maxi mrum safe yield.



Since Site 32/36 is |ocated outside of the influence of the Haven Wl |, the anended
renmedi al objective has a mninal inpact on Site 32/ 36.

7.6.2.3 Renedy Description

Site 32/36 ROD

Specifically, the selected renmedy for Sites 32 and 36 included the foll owi ng renedial
acti on conponents:

¢ Containment of the source area or dense non-aqueous phase |iquid (DNAPL) zone at
Site 32 using a vertical barrier (installed in Novenber 1996) and hydraulic control
through ground water extraction and treatnent (operational February 1997, and

Ongoi ng) .

e Excavation and off-site disposal of Site 36 VOC and netal s contam nated soil
[completed in 1996, (Bechtel, 1998a)].

Subsur face di scharge goals were established for groundwater extracted fromwithin the Site
32 Tl zone (i.e., the source area) in the Record of Decision for Sites 32/36 (Wston,
1995b). These goals are presented as Table 7.6-1.

Oiginal _Zone 3 ROD

Cl eanup goals for the dissolved groundwater plume emanating downgradi ent of the Site 32 TI
Zone were developed in the original Zone 3 Record of Decision (Weston, 1995a) and are
presented as Table 7.6-2. A description of the remedy fur portions of Sites 32 and 36 and
in areas adjacent to these sites follows bel ow

e Natural attenuation and bi odegradati on of the dissol ved-phase contam nant pl une
emanating fromthe Site 32/36 source area outside the Tl containment Zone [ Ongoi ng] .

e Protect human receptors from exposure to contam nated groundwater by inplemnenting
institutional controls, such as establishing a Zone 3 GV [ Ongoi ng] .

e Long-term environmental performance nmonitoring in Zone 3, consisting of groundwater
sanpling (including water |evel neasurenment) and analysis for GVZ mai nt enance,
groundwat er extracti on system performance nonitoring, and process nonitoring at
groundwater treatment facilities (Bechtel, 1995b). [Ongoing].

Zone 3 ROD Anmendnent

As noted earlier, the Zone 3 ROD has been amended (MAH, 2003b); the nodified cleanup
approach was designed to inprove the long-termeffectiveness of th renmedy, and docunent
cleanup actions for sites that were not addressed in the 1995 Zone 3 ROD (Weston, 1995a).
Maj or conponents of the nodified remedy that affected Sites 32 and 36 incl ude:

e DModification of the Zone 3 long-termnonitoring programto neasure the perfornance
of the selected remedy( MAH, 2004b), which includes nonitoring of Haven sentry wells
to ascertain if mgration of potentially contam nated groundwater will inpact the
Haven wel | .

e (COeanup goals for the dissolved groundwater plume downgradient of the Site 32 TI
Zone were nodified by the Zone 3 Record of Decision anendment (MAH 2003b) from
those presented in the original Zone 3 Record of Decision (Wston, 1995a) and are
presented as Table 7.6-3. These cl eanup goal s now govern the dissol ved pl une
emanating fromboth Sites 32 and 36.



7.6.2.4 Renedy | npl enentation

Soi|l and Sedi nent Renedial Action. The sel ected renedy specified the renoval of
contam nated soil fromSite 36. A total of 1,403 tons of chl orobenzene contam nated soil
was renoved fromSite 36 in 1996 (Bechtel, 1998a).

G oundwat er Renedi al Action. The selected renedy for sites 32 and 36 as noted above,
required containnent of the Site 32 source area through installation of a physical barrier
and hydraulic control through extraction and treatment of groundwater. |Installation of
the sheet piling was conpleted in Novenber 1996, and punping of groundwater at Site 32
comrenced in February 1997. On-going operation of this contai nnent systemand | ong-term
nonitoring continue at Site 32. Long-termnonitoring of the natural attenuation of site
contam nants al so continues at Site 36

The layout of the Site 32 GMP is shown in Figure 7.6-4. Goundwater is extracted from
the Site 32 source area fromseveral wells located to contain groundwater at the site
These seven wells include three LS wells and four shallow bedrock (SBR) wells. In
addition to the seven extraction wells at Site 32, groundwater fromthree US wells in the
historic Site 39 source area and one hybrid well are also treated by the Site 32 GMP.

Wat er punped fromthe extraction wells is directed to an equalization tank. The water is
then punped fromthe equalization tank to three granul ar activated carbon (GAC) units
operating in series (the nultinedia filters are currently bypassed due to | ow suspended
soils in the extracted groundwater). Follow ng the GAC units, the flowis directed into
an effluent tank prior to discharge fromthe plant.

Flow fromthe Site 32 treatnent plant is directed to a 300 gal wet well near the Site 34
GAMTP. Treated groundwater is punped fromthe wet well across the flightline into a

250, 000 gal holding tank. Fromthe holding tank the treated water is gravity fed to a
groundwat er recharge trench (Figure 7.6-4). The recharge trench consists of four 250 ft
laterals of perforated poly-vinyl chloride (PVC) pipe installed in the overburden. The
ability to discharge to the Pease wastewater treatnment facility is available as a
contingency. The treated groundwater is often utilized by the adjacent golf course during
the spring, sumer, and fall nonths.

H storically groundwater extracted fromSites 32, 35, and 39 (fromthe upper sand only)
have been treated by the Site 33 plant. However, as discussed in Section 7.7 groundwater
is no longer extracted fromSite 35 and groundwater fromboth the upper sand, |ower sand
and shal |l ow bedrock units are currently extracted at Site 39 and treated by the Site 32
system

Current Status of the Goundwater Renedial Action. The downgradi ent contam nant plune
associated with Site 32/36 contains significantly higher concentrations of TCE and its
degradation by products when conpared with the rest of Zone 3. However, Site 32/36

contam nant trends have decreased and the extent of contam nation has al so decreased since
the inplementation of th remedy (MAH, 2004a).

Contami nant concentration levels in the Site 32 source area have consistently decreased
since the inplenentation of the selected renedy (MM, 2004a). In addition, the
concentrations of TCE in shallow bedrock wells 6075 and 6029, situated between the Site 36
and Site 32 source areas, have apparently reached asynptomatic |evels (MM, 2004a).

TCE concentrations in the magjority of the wells downgradient of Site 32 indicate that TCE
concentrations decreased slightly after inplenentati on of the renedy, and concentrations
have reached or are near asynptonatic |levels at several |ocations (MAMH, 2004a). The
concentration of TCE has decreased to below the RGin |ocations downgradi ent of the source
area. Mnitoring wells 632 and 6008, approximately 425 feet (ft) downgradi ent of the
source area, have maintained the groundwater restoration goal for three consecutive years
(MM, 2004a). Wells 850 feet downgradient of the Site 32 source area (6031, 6032, and
5032) have nmintained the groundwater restoration goal for several years (MAH 2004a).



Si nce the downgradi ent dissolved plumenanating fromthe site 32 Tl area has steadily
decreased, the distance fromthe Tl area to the GWZ was al so decreased in the spring of
2003 (MMH, 2004a).

Eval uation of water level data indicates that the Site 32 extraction systemis maintaining
an inward gradient (hydraulic capture) inside the sheet piles (overburden and bedrock).
Eval uati on of cross-sectional representations of the Site 32 TI area and downgradi ent

di ssol ved pl une conpari ng contam nant concentrations just after systemstartup in 1997 and
in the year 2003, have yielded the follow ng observations:

e |In 1997, the TCE contam nati on above the Zone 3 RG extended downgradient to well 6033
in the shall ow bedrock and al so upward into the |ower sand at well 573.

e Since systemstartup, the cross-section of the contam nant plume has decreased in this
extent. The levels of TCE and cis-1, 2-DCE have decreased to |levels that are bel ow
restoration goals (wells 632 and 6008) or are just slightly above the cl eanup goal s
(573, Vinyl Chloride [3.3 pg/LJ]).

The cross-sections indicate the containnent at Site 37 has been and continues to be
effective. The cross-sections also show that natural attenuation has been effective in
degradi ng the downgradi ent portion of the Site 32 plune.

LUCICS are in place for the Zone 3 excepted subparcel, including Site 32/36. The Ar
Force has retained rights under a 55-year long-termlease on the property which include
establ i shment of LUC/ I C neasures. These have been inplenmented, including a GVZ

prohi biting use of groundwater, a URZ prohibiting both residential use and establishnent
of child care facilities, playgrounds, or elenentary/secondary schools. The Zone 3 GVZ is
an ASN requiring concurrence fromthe Air Force for any devel opnent within the GvZ and
specifically prohibits any activity that could disturb ongoing renedies. The use of the
properly conforns with the restrictions of the URZ, and | and use is not expected to
change. The LUCICS renmin protective; no deficiencies have been identified.

7.6.3 | MPLEMENTATI ON OF RECOMMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999b), concluded that the remedy at Site

32/ 36 remai ned protective of human health and the environment. The Five-Year Review
Report (Bechtel, 1999b) al so recomrended that annual eval uati on of system performance and
envi ronnental nonitoring continue as a nmeans of identifying opportunities to optinize
system perfornmance and long-termnonitoring. Evaluation of system performance and
optimzation efforts were docunented in the follow ng:

e Zone 3 1999 Annual Report, Bechtel, 2000c. (August).
e Zone 3 2000 Annual Report, Bechtel, 2001. (Cctober).
e Zone 3 2001 Annual Report, MAMH, 2002. (April).

e Zone 3 2002 Annual Report, MM, 2003a. (April).

e Zone 3 2003 Annual Report, MM, 2004a. (April).

Long-termnonitoring is described in the Zone 3 Long-Term Monitoring Plan, Revision 2
(MAMH, 2004b) .

Source area contai nment, extracted groundwater treatnent, and subsurface di scharge have
been successful for the Site 32 TI Zone. |In addition, the dissolved downgradi ent plume
emanating fromboth Sites 32 and 36 has decreased in nagnitude and extent. These
successes are docunments in the reports noted above.

7.6.4 TECHN CAL ASSESSMENT

The follow ng section discuss the effectiveness of the remedy and describe how t he RAGCs
have been net.



7.6.4.1 Question A

Question A I|s the renmedy functioning as i ntended by the decision docunents?

Site 32 hydraulic containnent has been effective at containing the source area within the
Tl Zone, and coupled with natural attenuation downgradi ent, concentrations have
significantly decreased since inplenentation of groundwater extraction/treatnent.

Di scharge goal s have consistently been net by the treatnent system

7.6.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial
action objectives used at the tine of the renedy selection still valid?

Changes in_Standards:

The groundwater treatnent goals specified in the Site 32/36 ROD were based on a
conbi nati on of ARARs, TBCs, and risk-based values, with a preference for ARARs. Changes
in ARARs for the COCs at Site 32/36 are sunmarized bel ow.

Consti t uent ROD C eanup Goals (ug/L)/ Basis ARA Changes/ Basi s
Chl or onet hane 3/ NHDPHS 3/ NHAGS
Di chl or odi f1 uor onet hane 1, 000/ NHDPHS 1, 000/ NHAGB
1, 1- D chl or oet hane 81/ NHDPHS 81/ 3/ NHAGB
| sopr opyl benzene 89. 1/ Ri sk- based 280/ NHAGS
Tri chl or of | uor onet hane 2, 000/ NHDPHS 2000/ NHAGB
1, 2, 4-Tri net hyl benzene 70/ Unknown 330/ NHAGS
Acenapht hene 2,190/ R sk- based 420/ NHAGS

Benzoi c Acid

28, 000/ NHDPHS

28, 000/ NHAGS

Di et hyl pht hal at e

313, 000/ Unknown

50, 000/ NHAGS

2, 4- Di net hyl phenol

730/ Ri sk-based

140/ NHAGS

Di - n- butyl pht hal at e

3, 650/ R sk- based

34, 000/ NHAGS

2- Met hyl napt ht hal ene 13. 4/ Ri sk- based 280/ NHAGS

4- Met hyl phenol 350/ NHDPHS 350/ NHAGS
Napht hal ene 20/ NHDPHS 20/ NHAGS
Arsenic 50/ MCL 10*/ MCL

Bor on 620/ NHDPHS 620/ NHAGQS

N ckel 100/ NHDPHS 100/ NHAGS
Pot assi um 35, 000/ NHDPHS 35, 000/ NHAGS

* - A background val ue of 23 pg/L for arsenic has been established at Pease.

The Site 32/36 ROD (Weston, 1995b) indicated a preference for ARARs when establishing
cl eanup goals. However, nmany of the listed cleanup goals were actually NHDPHS val ues,
whi ch are TBCs, not promul gated standards. |n several cases, these NHDPHS val ues are the
sane as NHAGQ, as shown above. The revised MCL for arsenic (10 pg/L) is less that Pease



background (23 ug/L).

Changes i n Exposure Pat hways:

Since conpletion of the last Five-Year Review, additional guidance, including EPA's Draft

Qui dance for Eval uating Vapor Intrusion to Indoor Ar Pathways form G oundwater and Soils

(Novenber 2002), have been devel oped to aid in evaluating the potential for human exposure
fromthis pathway. The Air Force will consider this and any other appropriate gui dance to
deternine if the vapor intrusion pathway at Site 32/36 requires additional analysis.

Changes in Toxicity and Other Contam nant Characteristics: ARARS are now avail able for
COCs that previously had risk-based treatnment goals, as shown above. G oundwater
contanination remai ns contained within the GV, therefore changes in toxicity and ot her
contami nant characteristics have not inpacted the protectiveness of the renedy.

Changes in R sk Assessnent Methods: The human health risk assessnent was conducted

foll owi ng EPA and EPA Region 1 guidance. There has not been any significant change in
EPA gui dance which could result in significant revisions to cleanup goals. The EPA has
i ssued several guidance documents on conducting ecol ogical risk assessnents since 1997.
However, the ecol ogical risk assessment that was conducted is consistent with current
gui dance and would not result in significant revisions to cleanup goals.

Expect ed Progress Toward Meeting RAGs:

The Site 32/36 remedy is achieving the stated RAO of source control. Reduction in
groundwat er COC concentrations outside the Tl zone indicate that natural attenuation is
reduci ng concentrations, indicating progress toward Zone 3 RGs.

7.6.4.3 QUESTION C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No ot her information has cone to light that would call into question the protectiveness of
the remedy.

7.6.4.4 Technical Assessnent Summary

The remedy at Site 32/36 is functioning as intended. Hydraulic control has successfully
contai ned the source area within the Tl zone neeting the RAO of source control.
Concentrations of COCs have significantly decreased outside the Tl zone since

i mpl enentati on of the groundwater extraction/treatment and are progressing towards Zone 3
RGS. Additionally, discharge goals have consistently been met by the treatnent system

Whi |l e mi nor changes in ARARs have affected groundwater treatment goals, these changes have
not inpacted the protectiveness of the remedy. The potential vapor intrusion pathway has
not been exam ned and may require analysis if nore specific guidelines becone avail abl e.
The potential exposure pathways at Site 32/36 have not changed and the LUC/ICS are in

pl ace and performng as expected. The remedy remains protective.

7.6.5 | SSUES

ARARs are now avail abl e for nunerous COCs assigned treatnent goals that were risk-based or
based on TBC values in the ROD. The new MCL for arsenic is |ess than ease background.

7.6.6 RECOMWENDATI ONS AND FOLLOAUP ACTI ONS

Routine long-termnonitoring should continue throughout Zone 3. Routine data eval uation
of groundwater flow conditions and trends in groundwater quality should be perforned to



assess performance of the Site 32 groundwater extraction systemand progress toward RGs,
and to identify opportunities to optimze renedial activities. System operation and
nonitoring at the Site 32 GMP shoul d al so be assessed to identify opportunities to
optimze extraction to reduce the time to achieving the RGs and increase the cost
effectiveness of the operation of the system The devel opnment of ARARs ( NHAGQS) for
several site COCs should be docunented in future long-termnonitoring reports. Discharge
goal s shoul d be updated to match NHAGQS and t he Pease background val ue for arsenic.
Additionally, investigation of the possible vapor intrusion pathway shoul d be undertaken
when EPA gui dance nore applicable to commercial buildings is avail able.

7.6.7 PROTECTI VENESS STATEMENT
The conbi nation of groundwater extraction and treatnent, institutional controls, and |ong-

termnonitoring ensures that the renmedy at Site 32/36 is protective of hunman health and
t he environnent.
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7.7 ZONE 3, SITES 34/39
7.7.1 Background

Zone 3 is located in the cental portion of the forner AFB and occupi es approxi nately 440
acres (see Figure 7.6-1). The zone contai ns nunmerous buildings with adjacent paved
parking areas, a network of roads and the flightline area. A |arge segnent of Zone 3
covers the flightline area of the base, which includes portions of the runway, aircraft
parking apron, and the grassy infield between the aircraft parking apron and the runway.
The aircraft parking apron is a najor feature of the base, covering nearly one-third of
the zone. Zone 3 enconpasses eight individual IRP sites, including Site 32 (Building
113), Site 33 (Building 229), Site 34 (Building 222), /site 35 (Building 226), Site 36
(Building 119), Site 38 (Building 120), and Site 39 (Building 227). Sites 32 and 36 were
previously docunented in Section 7.6 of this Five-Year Review One other IRP site (Site
73, Building 234) is located in Zone 3 but is addressed in Section 7.11 of this docunent.
In addition, Site 49 (Building 22) is located outside of the zone boundary but has
recently been included in Zone 3 Record of Decision ROD Arendrment (MAH, 2003a). Site 49
is addressed in Section 7.12 of this document. Qher Zone 3 Sites not included in this
section, such as the brooks and ditches that are associated with the zone have been
included in Section 8.0 and 9.0 of this Five-Year Review

7.7.1.1 Site Descriptions

Site 32/ 36

Pl ease see Section 7.6 of this report.
Site 33

Site 33 consists of the Aircraft Mi ntenance Squadron hangar (Buil ding 229) (see Figure
7.7-1). Operations in the building included cleaning and repairing aircraft fuel systens

and tanks. In 1964, an oil/water separator was installed to receive wastes fromthe
systens and tanks. Activities of concern at the site include the past use of TCE and a
possi ble fuel/oil spill near the building. The principal area of concern is the forner

| ocation of the oil/water separator and associated sunp in the southwestern corner of the
buil ding. These itens were renoved in Cctober 1991

In May 1996, 235.27 tons of soil were excavated and renoved fromwest of Building 229
Additional information on the removal is included in the Zone 3 Excavations Renedi a
Action Report (Bechtel, 1998a). Figure 7.6-3 depicts the extent of groundwater
exceedances observed at this site in 2003 (MM, 2004a).

Site 34

The Jet Engine Test Cell (JETC) was used to test the performance of jet engines over

conpl ete power ranges (see Figure 7.7-1). Liquid generated fromactivities at the JETC
potential ly contained pol ynucl ear aronmatic hydrocarbons (PAHs), fuel, hydraulic fluid, and
solvents. Before 1989, waste liquid fromBuilding 222 drained directly to the Test Cell
Ditch, which fornms the uppernost section of Gafton Ditch. 1In 1989, the test cell bay
effluent was discharged to an oil/water separator prior to its discharge to the Test Cell
Ditch, while the effluent fromthe exhaust stack was discharged directly to the Test Cel

Ditch. After nodification of the test cell in Decenber 1989, only the effluent from wash-
down of the intake stack and the building stormwater drains discharged to the Test Cell
Ditch. The rest of the effluent was containerized for disposal. Qher sources of

contanmination at Site 34 are the forner |ocations of the 5 000 gallon (gal) UST that was
used to store jet fuel, the oil/water separator, and two No. 2 heating fuel USTs. Figure
7.6-3 depicts the extent of groundwater exceedances observed at this site in 2003 (MM
2004a) .



Site 35

Bui l ding 226, referred to as the Industrial Wastewater Treatnent Plant, was build in 1956
to house a dissolved air flotation water treatnent system (see Figure 7.7-1). The system
operated from 1956 to 1975, processing aircraft washwater and wastewater from Buil ding 119
and 227. During this period, treated water was di scharges to the sanitary sewer system
In 1973, and oil/water separator was installed next to Building 226 to replace the

di ssolved air flotation system.Beginning in 1974, wastewater that passed through the

oi | /water separator was discharged into the stormsewer system In 1989, the oil/water
separator di scharge was rerouted to the base sanitary sewer system Building 226 was
removed in 1992, and the building was renoved in the spring of 1993 and then paved over

In addition to the oil/water separator, areas of concern at Site 35 include the forner

15, 000-gal UST and the Hazardous Material Storage Area. The UST was used to store

sol vents and was | ocated next to the oil/water separator between Buil dings 226 and 227
The UST and the oil/water separator were renoved in Cctober 1991. The Hazardous Materia
Storage Area was used for tenporary drum storage between 1982 and 1990 and was | ocated on
the asphalt area between Buil ding 226 and Dover Avenue. Figure 7.6-3 depicts the extent
of groundwat er exceedances observed at this site in 2003 (MM, 2004a).

Site 38

Site 38 consists or several maintenance shops (Building 120) that were used for a variety
of purposes when the base was in operation (see Figure 7.7-1). The shops include a sheet
netal shop, paint shop, welding shop, battery shop, and a nondestructive testing area
The sources of contamination at Site 38 were the drumstorage area and the floor drain

pi peline adjacent to the eastern corner of the building

In April 1997, excavation of contam nated soil was perforned on the northwestern and

sout heastern sides of Building 120 (Bechtel, 1998a). A total of 418.22 tons of soils was
removed fromthe site. Limted long-termnonitoring continued during 2003. Figure 7.6-3
depi cts the extent of groundwater exceedances observed at this site in 2003 (MM, 2004a).

Site 39

Site 39 (Building 227 Area) (see Figure 7.7-1) includes the |largest hangar at the forner
Pease AFB, and served as a nmjor maintenance area for aircraft. The hangar was
historically used for a variety of general maintenance activities, including degreasing
paint stripping, and mnor repairs, and to wash down aircraft. The northern quarter of

t he hangar housed a was rack area and a contai ner storage area for hazardous wastes. The
floor drains in that area were connected to Building 26 Industrial Wastewater Treatnment
Plant (Site 35)(1956 to 1974) and later, to the oil/water separator (12974 to 1919). From
1956 to 1974, the floor drains for the other sections of the building (along with the roof
drai ns) connected directly into the flightline stormwater sewer system which crosses the
flightline before discharging into MIntyre Brook. 1In 1974, a | owflow bypass |ine was
constructed to connect these drains with the Building 226 oil/water separator. Between
1974 and 1991, wastewater fromthe Building 227 floor drains enptied into the flightline
stormsewers only during rainstorns when the wastewater was highly dil uted.

The soil and groundwater adjacent to and underneath the buil ding have been the prinmary
areas of concern. Sources of TCE contami nation in groundwater are suspected to be sol vent
oil, fuel spills on the floors or outside the building, and wastewater discharged to the
flightline stormsewers. Figure 7.6-3 depicts the extent of groundwater exceedances
observed at this site in 2003 (MM, 2004a).

Site 49

Pl ease see Section 7.12 of this report.



Site 65

Site 65 consists of Building 213 which served as a nmaintenance facility for aircraft
ground equi prent (see Figure 7.71). Release of hazardous substances to soil and
groundwat er were associated with a former hazardous materials storage area (HVSA) and a
former oil/water separator, and aircraft parking equi prent area. The oil/water separator
at Building 213 served as part of the aircraft ground equi prent naintenance activities and
regul arly received wastewater along with fuels, lubricants, and solvents through a single
floor drain in a wash rack area. The ,700 gallon separator reclained product and returned
it to a storage tank inside the building. The renaining wastewater was delivered to the
sanitary sewer system The HVBA, |ocated near the eastern corner of Building 213, was
used to store paint and lubricants in a flamabl e storage shed, and degreasers, and
antifreeze were stored atop a tenporary netal runway in an unpaved are (Wston, 1994).

Site 73
Pl ease see Section 7.11 of this report.

Zone Wde Geol ogical, Hydrogeol ogical, and G oundwater Flow Descriptions

The shal | ow subsurface beneath Zone 3 generally consists of five lithologic units.
Unconsol idated lithologic units include the US, the MCS, the LS, and a GI. The bedrock
underlying these lithologic units is either the Kittery of Eliot fornmation, depending on
the specific Site location within Zone 3. The thickness of the overlying unconsolidated
lithologic units varies across the site. In addition, the elevation of the bedrock
interface is highly variable which in likely a result of the zone's glacial history.

Regi onal groundwater flowis to the south-southeast within Zone 3 under static conditions
(i.e., when the Haven well is not being used). There also exists localized flow vectors

at each of the Sites dependi ng upon the season. A nore detailed description of the

geol ogi ¢, hyrdogeol ogi ¢, and hydrol ogi ¢ characteristics of Zone 3 can be found within the
Zone 3 ROD (Weston, 1995a).

G oundwat er contam nant plunmes extendi ng beyond the identified source areas have been
delineated at IRP Sites 34, 35, 38, and 39. The identified contam nant plunes are
primarily HHCs with the nost extensive groundwater contam nant plume originating fromIRP
Site 30 (see Figure 7.6-3). The current nature and extent of groundwater contam nation at
each of the sites within Zone 3 is discussed in the Zone 3 2003 Annual Report (Weston,
2004a) .

7.7.1.2 Initial Response

Site 32/ 36

Pl ease see Section 7.6 of this report.

Site 34

Al the USTs at Site 34 were renoved in Septenber 1992. Several other interimrenedia
neasures (I RV6) were performed at Site 34. These neasures al so included sedi nent renova
froma portion of the Test Cell Ditch and operation of a pilot groundwater extraction and
treatnent system The purpose of the extraction systemwas to provi de nanagenent of the
di ssol ved phase benzene groundwater plune specifically associated with Site 34.

7.7.1.3 Basis for Taking Action

The Air Force has been conducting an environnmental cleanup programat the forner AFB since

1983. This program was executed according to the guidelines of the Air Force | RP and
NHDES UST program The air force conducted investigations in Zone 3 if four separate



stages between January 1984 and July 1993.

Remedi al Investigation (1983-1993): In 1983, an IRP Phase 1 Problem ldentification/Records
Search was conducted at Pease Air Force Base (report submtted in January 1994). A
summary of the investigation generated fromthe various stages of the Rl is detailed in
the Zone 3 ROD (Weston, 1995a). Data collection during the latter part of stage four was
used to conplete the baseline risk assessment and Zone 3 FS. A nore detail ed description
of each of the sites is presented in the previous subsections and the Zone 3 Draft

Remedi al I nvestigation Report (Weston, 1993a).

Feasibility Study (1993-1995): Several remedial investigation and feasibility study
reports have been prepared for Zone 3 and sites within or associated with Zone 3, these
are summari zed bel ow

« MliIntyre Brook and Lower Newfield Ditch Renedial Investigation/Feasibility Study
(Weston, 1993a and Weston, 1993b), for details see section 8.0;

e Zone 3 Draft Final Feasibility Study Report (Weston, 1993c), Includes FSs to
eval uate source controls for Sites 31, 33, 35, 38, and 39.

e Installation Restoration Program Stage 3C, Site 34 Feasibility Study, Pease AFB, NH
(Weston, 1992a).

e Zone 3 Renedial Investigation Report Addendum 1, Site 65, Site Investigation.
(Weston, 1994).

7.7.2 REMEDI AL/ REMOVAL ACTI ONS
7.7.2.1 Regul atory Actions
Descri bed bel ow are the controlling documents that present the selected renmedy(s).

Record of Decision For a Source Area Renedial Action at Site 34 (1993). The Air Force's
preferred alternation for remediation in the RCD For a Source Area Renedial Action at Site
34 (Weston, 1993c) invol ved excavation and of f-base di sposal of contam nated soils.

Expl anation of Significant Differences for Renedial Action at Site 34 (1995): The Ar
Force issued an Explanation of Significant Dfference in May of 1995 outlining a change
to the nmethod of soil disposal fromoffsite treatment and di sposal to onsite di sposal at
Landfill 5.

Zone 3 ROD (1995): The Air Force's preferred alternative for renediation as stated in the
Zone 3 ROD (Weston, 1995a) involved the excavati on of contam nated soils and sedi nents,
extraction of contam nated groundwater at selected source areas, and natural attenuation
of di ssol ved- phase contam nated plunes including the plume downgradi ent of the Site 32/36
Tl Zone.

Zone 3 ROD Anendnent (2003): The Zone 3 ROD Amendnent (MAH, 2003a) presented a nodified
Zone 3 cl eanup approach to inprove the long-termeffectiveness of th renmedy, and docunent
cleanup actions for sites that were not addressed in the 1995 Zone 3 RCD.

7.7.2.2 Remedi al Action (bjectives

The Air Force's preferred alternative for remediation as stated in the Zone 3 ROD (Wston,
1995a) invol ves the excavation of contam nated soils and sediments, extraction of

cont am nat ed groundwat er at sel ected source areas, and natural attenuation of dissol ved-
phase contam nated plunmes including the plune downgradient of the Site 32/36 Tl Zone.

RAGCs identified in the Site 34 Renedial Action ROD (Wston, 1993c), Zone 3 ROD (Weston,



1995a), and the Zone 3 RCD Anendnent (MAH, 2003a), have been summari zed bel ow
Site 34 ROD

The remedy selected in the Site 34 Renedial Action ROD (Weston, 1993c) was devel oped to
satisfy the foll owi ng Renedi al Response (bjective:

¢« Mnimze | eaching of contaminants fromthe source area soils to groundwater of
surface water, thereby reducing the potential for the public to ingest or directly
contact contami nated groundwater ro surface water that presents a health risk
(currul ative cancer risk greater than 10-4 to 10-6 hazard index greater than 1 for
each COO).

Ori ginal Zone 3 ROD

The remedy selected in the 1995 Zone 3 ROD was devel oped to satisfy the foll owi ng RAGs:
Sedi nent in Upper Newfields and Upper Grafton Ditches (Sites 19 and 20)

e Protect ecological receptors fromdirect contact with, or ingestion of, sedinent
containing contam nants at concentrations that mat present a potential unacceptable
ri sk. (See also section 8.0).

Soil at Sites 33,38, and 39

¢« Mnimze leaching in contam nants fromsoil to groundwater or surface water that
woul d result in groundwater or concentrations of surface water contami nation that
may present an unacceptable health ri sk.

Zone 3 Overburden and Bedrock G oundwat er

e Protect human receptors fromingestion of, or direct contact with, contam nated
groundwat er that may present an unacceptable health risk;

e Conply with chem cal -specific ARARs;

e Prevent discharge of contam nated groundwater to surface water bodi es where such
di scharges nmay cause unacceptable risks to human health and the environnent; and

e Prevent contami nant migration toward the Haven well.

Zone 3 ROD Anendnent

The first three RAGs for overburden and bedrock groundwater are unchanged. The fourth RAO
was revised to allow for increased demand for water fromthe Haven wel .

e« Mnimze contamnant nmigration toward the haven well should increased water denand
require punping the Haven well at the maxi mum safe yield.

7.7.2.3 Renedy Description
Site 34 ROD

Thee renedy selected for the Source Area Renedial Action at site 34 (Wston, 1993c)
included the foll owi ng conponents:

e Excavation of the JETC soils that contai ned contam nant concentrati ons exceedi ng the
site-specific cleanup goals. A nobile |laboratory was to be set up on site to
confirmthe renoval of contam nated material. The excavated material was to be



tenporarily stored and dewatered, on-site, prior to renoval to the off site
facility.

e The excavation was to be backfilled with clean fill to a |l evel that natches existing
grade at the site.

e Excavated contami nated naterials were to be transported to a treatnent
facility/disposal |ocation as soon as scheduling allowed. The type of disposa
facility was to he chosen (i.e., asphalt batch, RCRA TSD, Subtitle D Ilandfill, on
base thermal desorption unit, or other) at the tine of remedi al design based on cost
and ot her factors.

¢« QGoundwater extracted as part of the excavation and/or dewatering process was to be
treated at the existing pilot GMP. Holding tanks were to be provided for storage
of ground water prior to treatnent.

e Prior to conpletion of remedial activities, EPA NHDES was to conduct a review as
part of the regul atory approval process to ensure that the renedial soil cleanup
goal s have been net.

e Based on analytical results from sanpling perforned on the stockpile of excavated
soils fromthe Site 34 soil renoval efforts and concurrent changes to the NHDES soi
policy guidance, the Air Force issued an ESD in May 1995 to change the | ocation of
soi | disposal fromoff-base to on-base. The ESD called for using the Site 34 soils
as fill material on Landfill 5 at the forner Pease AFB prior to its closure with a
RCRA hazar dous waste cap

Oiginal Zone 3 ROD

Specifically, the selected remedy for Zone 3 included the followi ng renedial action
conponent s:

e Excavation and renoval of sedinent exceeding cleanup goals from Upper Newfields and
Upper Grafton Ditches [conpleted 1997, (Bechtel, 1998a)].

e Excavation and renoval of sedinent exceeding cleanup goals at Sites 33, 34, 38, and
39 [conpl eted 1997, (Bechtel, 1998a)].

e QGoundwater extraction fromsites 32, 34, 35, and 39 and vicinity, and treatnent at
the Site 32 G oundwater Treatnent Plant (GMP)[Ongoing] and the Site 34/39 GMP
[shut down in Cctober of 2002].

¢ Natural attenuation and bi odegradati on of the dissol ved-phase contam nant pluns
emanating fromZone 3 sites and fromthe Site 32/ 36 source area outside the TI
cont ai nment zone [ Ongoi ng] .

e Protect human receptors form exposure to contam nated groundwater by inplenenting
institutional controls, such as establishing a Zone 3 GVZ [ Onhgoi ng] .

e Long-termenvironnental performance nonitoring in Zone 3, consisting of groundwater
sanpling (including water |evel neasurement) and analysis for GVEZ nmi nt enance
groundwat er extracti on system perfornmance nonitoring, and process nonitoring at both
groundwater treatnent facilities (Bechtel, 1999a) [ Ongoing].

Zone 3 ROD Anendnent

As noted earlier, the Zone 3 ROD has been anended (MAH, 2003a); the nodified cleanup
approach was designed to inprove the |long-termeffectiveness of the renedy, and docunent
cleanup actions for the site that were not addressed in the 1995 Zone 3 ROD (Wston



1995a). Major conponents of the nodified renedy include:

e Construction of a contingency wellhead treatment systemfor the Haven well [in
progress];

e Optimzation of the Site 39 source area groundwater extraction systemw th nonitored
natural attenuation of the down-gradient plum][Ongoing];

e Termnation of groundwater extraction to control contam nant migrati on sout hwest of
sites 34 and 39 [ GMP shut down in Cctober of 2002]; and

e DModification of the Zone 3 |long-term nonitoring program (ongoing) to neasure the
performance of the sel ected renedy, which includes nonitoring of Haven sentry wells
to ascertain if mgration of potentially contam nated groundwater will inpact the
Haven wel | .

Ongoi ng conponents of the Zone 3 renedi es include groundwater extraction at Sites 32 and
39, as well as, optimzation and |ong-termnonitoring of groundwater throughout Zone 3. A
summary of the cleanup goals for Zone 3 as listed in both the original Zone 3 ROD (Wston,
1995b) and as anmended in the recent Zone 3 ROD Amendnent (MAH, 2003a) are presented as
Tables 7.7-1 (soils/sedinent). 7.7-2 (groundwater as defined by the original Zone 3 ROD),
and 7.7-3 (groundwater as defined by the Zone 3 ROD Anendment).

7.7.2.4 Remedy | npl ementation

Soil and Sedi ment Renedial Actions. Soil and sedi ment remedi al actions required under

the original Zone 3 ROD were conpleted in 1996. To achieve the sediment RAGCs, the Air
Force excavated and di sposed of off-base 465 tons of sedinent from Upper Grafton Ditch and
345 tons of sedinent from Upper Newfields that exceeded remedi ati on goals for PAHs and
several netals.

The Air Force excavated and di sposed of f-base 235 tons of soil fromSite 33 that exceeded
soil remediation goals for arsenic, 418 tons of soil fromSite 38 that exceeded

remedi ati on goals for polynucl ear aromati c hydrocarbons (PAHs). In August 1996, 181.15
tons of contami nated soil were renoved fromtwo areas at the southwest corner of Building
227 (Site 39) (Bechtel, 1998a). However, waste characterization sanpling of the renoved
soils did not clearly indicate that a source of the TCE contanination detected in
groundwat er had been | ocated (Bechtel, 1998a). No conpounds were detected at or above
appl i cabl e cl eanup standards. The reported contam nants found in the renoved soils
consisted primarily of HHCs, BETX conpounds, and PAHSs.

A soil renoval action was al so perforned under the Site 34 Source Area ROD (Wston, 1993c)
in July 1994 to excavate contam nated overburden soils. Approxinmately 10,700 tons of
contanminated soils were excavated fromthe site. An Explanation of Significant
Differences (ESD) for the Site 34 Source Area ROD was conpleted in May 1995 to change the
l ocation of soil disposal fromoff-base to on-base. The ESD called formusing the Site 34
soils as fill material on Landfill 5 at the former Pease AFB prior to its closure with a
RCRA hazar dous waste cap.

Overvi ew of G oundwater Renedial Actions. To achieve Zone 3 ROD groundwater RAGs, initial
activities included installation or reconfiguration of eleven wells to extract groundwater
for treatnent at one of the two groundwater treatnent systens constructed under the Site
32/ 36 and Zone 3 remedies. Three of these wells were to be used for extraction at the
Site 39 source area, one well was to be used for the extraction at the Site 35 source
area, two wells were for extraction at the Site 34 source area, and five wells were for
hydraul i c control of groundwater flow southwest of Sites 34 and 39. As part of the

remedi al design process, the punping strategy was determ ned based on nuneri cal

groundwat er fl ow nodeling for optimzation of groundwater extraction.



In addition to the construction of the groundwater extraction and treatnent systens, the
Air Force prohibited the installation of drinking water wells at the former Pease AFB and
i nposed a 300 gpm punping limt on the Haven well to prevent groundwater withdrawal from
interfering with the contamnation migration control systens to be inplenented as part of
the Zone 3 renedy. The punping limtation was based on groundwater nodeling results that
indicated that the Zone 3 groundwater extraction systens woul d prevent plune mgration
toward the Haven well when it punped at 300 gpmor less. The 300 gpmlimt was further
defined by the Air Force as averaged over a 24 hour period. Goundwater extraction and
treatnent at Sites 32, 34, and 39 has been underway since 1997 to neet Zone 3 groundwater
RAGs.

The Zone 3 groundwat er nodel was updated in April 2000 (Bechtel, 2000a), and

recommendati ons were nade in the Zone 3 Qptim zation Evaluati on (Bechtel, 2000b) to nodify
t he punping schene to punp fromonly 2 wells between Site 34 and the Haven well. The
reduction frompunping five wells to punping two wells was nmade on August 31, 2000.

The original Zone 3 ROD (Weston, 1995a) specified that groundwater would be punped from
Site 39 as part of the selected renedy for Zone 3. The extraction of groundwater at Site
39 began in June 1997 fromwell 5153 in the flightline. The extracted groundwater was
treated at the Site 34/39 GMP and treated water was di scharged at a groundwater recharge
trench on the western side of the base runway. The punping scheme at Site 34/39 was
adjusted to extract groundwater froman additional well at Site 39 (well 5152) on August
31, 2000 based on the recommendation in the Zone 3 Optim zati on Eval uati on (Bechtel,
2000b) .

On Cctober 28, 2002, in accordance with an agreement between Air force, NDHES and EPA,
extraction and treatnment fromwells 5152 and 5153 was di scontinued on a pilot basis. The
deci sion to discontinue groundwater extraction in the apron area between Site 39 and the
Haven well was fornalized in the Zone 3 ROD Anendnent (MAH, 2003a). The anendnent

requi res groundwater extraction near site 39 to contain the source area and protect the
Haven well if it is punped at higher rates. It was determined in the amendnent that the
groundwater RAGs for Site 34 and Site 35 had been met and punpi ng was no | onger required.

G oundwat er extraction fromwells MAE-4S, MAE-3S, and MM3S in the suspected source area
at Site 39 began in June 1999 and continues at MAE-4S and MW3S to the present. Well
MAE- 3S was abandoned in 2003 and replaced with well MARES3S |ocated within the US in the
historic source area of Site 39. Qoundwater extracted fromthese source area wells in
now treated solely by the Site 32 GMP; operation of the Site 34/39 GMP was term nated
wi th concurrence fromthe EPA and NDHES in Cctober 2002.

Under the Zone 3 ROD Amendnent (MAH, 2003a), the Site 39 groundwater extraction remedy has
been optim zed to include extraction froma newy installed (August, 2003) hybrid | ower
sand/ shal | ow bedrock well (MAE10). Al extracted groundwater fromSite 39 is currently
treated at the Site 32/ 36 GATP.

O her extracted groundwater treated at the Site 32 plant has historically been fromSite
35. A concrete recovery extraction well (CREW was installed in the southeastern corner
of the foundation excavation for potential free product recovery. Punping from concrete
recovery and extraction well began in June 1997, and the extracted groundwater was treated
at the Site 32 GMP and discharged to a groundwater recharge trench on the west side of

t he base runway.

The Zone 3 Seni-Annual Status Report (Bechtel, 200la) recommended suspendi ng groundwat er
extraction fromsite 35. Extracted groundwater has nmet the zone 3 groundwater restoration
goals (RGs) for organics for the previous two years, and the CREW had nini mal inpact on
the groundwater flow near Site 35. This reconmendati on was applied and extraction form
the CREWwel| at Site 35 was ceased in 2001. |In response to recomrendations in the Zone 3
2002 Annual Report (MM, 2003b) and correspondence with the EPA groundwater nonitoring
continued in 2003. Active extraction and treatnment at Site 35 renains off |ine and



noni toring continued through 2003.
Current Status of G oundwater Renedial Actions
Site 33

The COC associated with Site 33 has historically been TCEE. Mnitoring of wells at Site 33
has continued since the inplenentation of the selected renedy. Results of the groundwater
nonitoring in 2003 indi cate no exceedances of the Zone 3 RG (MM, 2004a) since the
renmoval of site soils late in 1997 (Bechtel, 1998b). The zone e RGs have been achi eved at
Site 33. As agreed to with USEPA and NHDES, long-termnonitoring at Site 33 has been
reduced under the Zone 3 Long-Term Monitoring Plan, Revision 2 (MAH, 2004b).

Site 34

Extraction fromthese wells was term nated during Cctober 2002 under the approval of EPA
and NHDES. The Zone 3 ROD Anendrent (MAH, 2003a) concluded that the groundwater RAGs have
been net and fornalized the term nation of groundwater at Site 34.

Site 35

It was recommended in the Zone 3 2002 Annual Monitoring Report (MM, 2003b) that annual
sanpling of wells at Site 35 continue in 2003 in accordance with the Zone 3 Revised LTMP
(Bechtel, 1999a) for one nore year. The Zone 3 ROD Anendnent (MAH, 2003a) concl uded that
t he groundwat er RACGs have ben net and fornalized term nati on of groundwater extraction at
Site 35. Therefore, only mninmal groundwater monitoring at Site 35 is required under the
Zone 3 Long-Term Monitoring Plan, Revision 2 (MAH, 2004b).

Site 38

As with nost of Zone 3, the contam nation associated with Site 38 is TCE and its
degradati on byproducts. There were no exceedances of the Zone 3 RGS in 2003. It was
recommended in the Zone 3 2002 Annual Mbnitoring Report (MAH, 2003b) that nonitoring of
this site continue in accordance with the Revised Zone 3 LTMP (Bechtel, 1999a) for one
nore year. The Zone 3 RGS have been achieved at Site 38, and USEPA and NHDES have
concurred that reduced nonitoring is required at Site 38 under the Zone 3 Long-Term
Moni toring Plan, Revision 2 (MAH, 2004b).

Site 39

A decision on the configuration of the optimzed Site 39 systemwas agreed upon by the
AFRPA, the USEPA, and the NHDES, after regulatory review of the Technical Menorandum Site
39 Goundwater Investigation Phase Il (MM, 2003c). The systemconsists of the newy
installed well MAELO as a hybrid deep overburden/shal | ow bedrock extraction well coupled
with the two existing shall ow over burden extraction wells (MABS and MAE4S) as well as the
newy installed replacenent well MARF3S.

Exceedances of the RGS observed in 2003 for the primary COC TCE that can be directly
attributed to Site 39, occurred at MAE2S, MAE4S, MABS, MARE3s, MAE6, MAELD, MAE9, and 6055
(at 80 feet below top of casing). Exceedances of the RG for cis-DCE occurred at MAE4S,
MABS, MARE3S, MAD1d, MAE7, MAE8, and MAE9. Exceedances of the RG for VC occurred at
MAE2D, MAE4S, MARE3S, and MMBS. Exceedances of the RG for 1,1-DCE occurred at MABS, and
MAE4S and for trans-DCE at MABS (MAH, 2004a).

The observed exceedances in the source area are an order of nagnitude hi gher than those
observed cross gradi ent and down gradi ent of the source area. Analytical sanpling of Site
39 is conducted in accordance with the Zone 3 Long-Term Monitoring Plan, Revision 2 (MM,
2004b) .



Haven Wl |l Protection

a SENTRY VELL NETWORK |'S I NCLUDED IN THE Zone 3 Long-Term Monitoring Plan, Revision 2
(MMH, 2004b) to provide protection of the Haven well required by Zone 3 ROD Amendnent
(MM, 2003a). The object of the sentry well network is to nonitor contaninant mgration

potentially threatening the Haven well. The sentry wells are | ocated approxi mately 110
feet to 530 feet fromthe Haven well. Three wells will be installed during Fall 2004 to
enhance nonitoring coverage in the Lower Sand (LS) and Shall ow Bedrock (SB) units in the
area of the Haven well. The proposed sentry well sanpling frequency is enhanced to

increase protection of the Haven well water supply. In addition to this nonitoring well

networ k, a contingency well head treatment system has been designed and is currently under
construction. Construction will be conpleted during Fall 2004.

The contingency wel | head treatnent system has been designed to be capable of treating
extracted water fromthe Haven well potentially contaminated with volatile organic
conpounds (VOCs). The constructed systemshall include addition, renoval, and
reutilization of the various conponents, as well as existing space within the existing

G afton Street G oundwater Treatment System  System upgrades consist of some m nor
interior nmodifications, an addition to the exterior of the existing building, including a
pref abri cat ed- engi neered building, in order to house the proposed process equi prent.

G oundwat er extracted fromthe Haven well aquifer will be punped via the existing
infrastructure (e.g., the haven well punp, punp house, piping, etc.). The treatnent
system design maxi mumflow rate is based upon the Haven well punp capacity. The maxi mum
design flow rate of 1,000 gallons per mnute (gpm was utilized to size the equipnent.

The process equi prent is designed to remove VOCs fromwater entering the treatment plant
at an influent concentration of 10 pg/L of TCE and 50 pg/L of benzene and an effl uent
concentration of 2.5 pg/L for both COCs. Vapor treatnent has been sized based upon the
requirenents of the airflowrate of the air stripping equi pment (1.250 standard cubic feet
per minute [scfn]), as well as effluent gas concentrations.

LUC/ICS are in place for Zone 3 in the formof restrictions in the long-termlease that
was executed between the Air Force and the PDA. The | ease includes several LUCJIC
neasures as described in the Zone 3 ROD Arendnent (MAH, 2003a). These include a GWZ

prohi biting use of groundwater (except for the Haven well) and a URZ prohibiting both
residential use and establishment of child care facilities, playgrounds or elenmentary/
secondary schools. Any activity that will adversely inpact the integrity of the
nmonitoring wells, treatnment facilities, piping, and other facilities is prohibited. The
Zone 3 GWZ is an ASN requiring concurrence fromthe Air Force for any devel opment within
the GVZ and specifically prohibits any activity that could disturb ongoing remedies. Wth
the exception of the ongoing renedial system groundwater extraction inside Zone 3 GV is
limted to the Haven well. The ongoing use of the property conforms with the restrictions
of the URZ, and this is not expected to change. The LUCJICS renain protective; no

defi ci enci es have been identified.

7.7.3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999b), concluded that the remedy at Zone 3
remai ned protective of human health and the environment. recommendations in the Five-Year
Revi ew Report included:

e Annual evaluation of environmental nmonitoring data to optimze systemoperati on and
refine long-termmonitoring activities;

e Mnitoring and eval uation of natural attenuation processes to deternine
ef fecti veness;

¢ Annual evaluation of progress toward cl eanup and assessnment of opportunities to
refine nonitoring activities.



Long-term noni toring has been perforned since 1999 to neet the recommendati ons presented
above. Evaluation of these nmonitoring results, and mrror adjustnents to the long-term
nonitoring program were presented in the follow ng docunents:

e Zone 3 1999 Annual Report, Bechtel, 2000c. (August).

e Zone 3 2000 Annual Report, Bechtel, 2001b. (Cctober).

e Zone 3 2001 Annual Report, MM, 2002b. (April).

e Zone 3 2002 Annual Report, MM, 2003b. (April).

e Zone 3 2003 Annual Report, MM, 2004a. (April).

e Revised Zone 3 Long-Term Mitoring Plan, Bechtel, 1999a. (Septenber).
e Zone 3 Long-Term Monitoring Plan, Revision 2, MM, 2004b. (August).

Additional investigation activities were perforned to optim ze the renmedial systemat Site
39. These investigation activities were docunmented in the foll ow ng:

e« Site 39 Goundwater Investigation 2001 Techni cal Menorandum ( Mont gorery Wt son,
2001a);

e« Site 39 Goundwater Investigation Data Report (Montgonmery \Watson, 2001b);

e Summary of Results of the April 2002 Haven Wl | Safe Yield Test (MAMH, 2002a);

e« Site 39 Phase Il Goundwater Investigation Wrk Plan (MM, 2002c);

e« Site 39 Phase Il Goundwater Investigation Wrk Plan (MM, 2003d);

e Technical Menorandum Site 39 Phase Il G oundwater |nvestigation Report (MM,
2003e); and

e Technical Menorandum Site 39 G oundwater |nvestigation Phase Il (MM, 2003c);

The Zone 3 ROD Anendnent (MAH, 2003a) was finalized with the purpose of inproving the
| ong-term effectiveness of the renedy, and documenting cleanup actions for sites that
were not addressed in the 1995 Zone 3 ROD.

A revised long-termnonitoring plan for Zone 3 has been approved by the EPA and NHDES
(Zone 3 Long-Term Monitoring Plan, Revision 2 [ MM, 2004b]). This long-term nonitoring
plan outlines the changes in nonitoring to address the anticipated future increased use of
the Haven Well, progress toward groundwater restoration goals throughout Zone 3, and the
optimzed Site 39 groundwater extraction system Construction activities have been

conpl eted on the optimzed Site 39 extraction systemand startup of the optim zed system
comrenced in the spring of 2004.

As docunented in the Zone 3 2003 Annual Report (MAH 2004a) Sites 33, 35, and 38 have net
the zone 3 groundwater restoration goals established in both the original and anended Zone
3 RODs (Weston, 1995b and MAH, 2003f). The Zone 3 LTMP, Revision 2 calls for reduced
nmonitoring at Site 33, 35, 36, and 38 and elimnates nonitoring at Site 34.



7.7.3 TECHN CAL, ASSESSMENT

The followi ng section discusses the effectiveness of the renedy and descri bes how the RAGs
have been net.

7.7.4.1 Question A
Question A |s the renmedy functioning as i ntended hy the decision docunents?
The remedy is functioning as i ntended by the decision docunents, as described bel ow

Site 33 soils were excavated and di sposed of offsite and reduced | ong-termnonitoring for
groundwater is required at the site. Site 34 soils were excavated and di sposed of: the
site has met groundwater restoration goals and groundwater nonitoring associated with Site
34 was elimnated in the Zone 3 LTMP, Revision 2 (MM, 2004b). Site 35 has net the
groundwat er restorati on goals and USEPA and NHDES have concurred that reduced nonitoring
is required under the Zone 3 LTMP, Revision 2 (MAWH, 2004b). Site 38 soils were excavated
and di sposed of: groundwater restoration goals have been met and USEPA and NHDES have
concurred that reduced nonitoring is required. The newy optinized extraction and
treatment systemat Site 39 will neet the source area hydraulic control objective of the
Zone 3 ROD Anendment. The GWZ was not viol ated between 1999 and 2003. The conti ngency
Haven wel | head treatnent systemw |l be constructed as required under the Zone 3 RCD
Amendrrent (MAH, 2003a) .

Al extracted groundwater in Zone 3 is nowtreated at the Site 32 treatnment plant.
Cleanup goals for Site 32 are discussed in Section 7.6 of this Five-Year Revi ew Report.

Excavated soils at Site 34 and Site 39 were renoved to cleanups |evels established in the
Site 34 and Zone 3 RODs (Weston, 1995a). Surface water and sedi nent cleanup goal s
associated with Zone 3 are addressed in Sections 8.5 and 9.5 on this docurent.

7.7.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial
action objectives used at the tine of the renedy selection still valid?

Changes in Standards: Zone 3 groundwater cleanup goals as specified in the Zone 3 ROD
(Weston, 1995a) were general ly based on ARARs or TBCs, e.g., MCL or NHDPS val ues (Table
7.7-2). The cleanup goals for Zone 3 groundwater were updated, and terned restoration
goals (RG) in the Zone 3 ROD Arendnent (MM, 2003a). Sone COCs fromthe original Zone 3
ROD were omtted fromthe Zone 3 ROD Anendnent RGS because cl eanup | evel s had been

attai ned throughout zone 3. The ARARs used to define the Zone 3 RGs stated in the Zone 3
ROD Arrendnent remain current with one exception. An ARAR is now available for the sec-
butyl benzene (NHAGQX = 250 pg/L). Sec-butyl benzene has a risk-based RGin the Zone 3 RCD
Amendnent of 7.3 pg/L.

Changes in Exposure Pat hways: the future increased usage of the Haven well will draw nore
water from Zone 3 and the Haven aquifer. The sentry well nonitoring system and conti ngent
Haven wel|l treatment systemwill insure that the remedy remains protective.

Changes in Toxicity and Gt her Contanmi nant Characteristics: R sk-based groundwater
restoration goals were included in the Zone 3 ROD Arendnent for sec-butyl benzene and
vanadium As was stated above, an ARAR is now avail abl e for sec-butyl benzene based on
recent toxicity data.

Changes in R sk Assessnent Methods: The human health risk assessnent was conducted

foll owi ng EPA and EPA Region 1 gui dance. There has not been any significant change in
EPA gui dance which could results in significant revisions to the cleanup goals. The EPA
has issued several guidance docunments on conducting ecol ogi cal risk assessnent since 1997.




However the ecol ogical risk assessment is consistent with current gui dance and woul d not
result in significant revisions to cleanup goals.

Expected Progress Toward Meeting RAGs: Inplenentation of the Renedy is currently meeting
all RAGs except conpliance with ARARs in groundwater. Progress toward this RAOis
docunent ed throughout Zone 3, and it is expected that RGS will eventually be achieved

t hroughout zone 3, with the exception of the Tl Zone at Site 32.

7.7.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has cone to light that would call into question the protectiveness of
the remedy.

7.7.3.4 Techni cal Assessnent Summary

The remedy for Zone 3 is functioning as intended. Soil renoval actions were performed at
Sites 31, 34, 38, and 39, and groundwater RGS have been net at Sites 33. 34, 35, and 38.
There has been no violation of the GW between 1999 and 2003, and there have been no
exceedances of any Zone 3 RGS at the Haven well between 1999 and 2003. Additionally, the
Site 39 extraction and treatnment systemat Site 39 will neet the source area hydraulic
control objective of the Zone 3 ROD Anendnent, and the conti ngency Haven wel | head
treatment systemis being constructed as required under the Zone 3 ROD Amendrment. Wile

m nor changes in ARARs have affected groundwater cleanup |evels, these changes have not
impacted the protectiveness of the remedy. Increased use of the Haven well is planned in
the future; however, the sentry well nonitoring network and contingency systemwill ensure
that the renmedy remains protective. No other information has come to light that woul d
call into question the protectiveness of the renedy.

7.7.5 | SSUES

An ARAR is now avail abl e for sec-butyl benzene (NHAGQ = 260 pg/L). Sec-butyl benzene has a
ri sk-based RGin the Zone 3 ROD Arendnent of 7.3 pg/L.

7.7.6 RECOMVENDATI ONS AND FOLLOMUP ACTI ONS

Routine | ong-termnonitoring should continue throughout Zone 3. Routine data eval uation
of groundwater flow conditions and trends in groundwater quality should be perforned to
assess performance of the Site 39 groundwater extraction system to eval uate progress
toward RGS, and to identify opportunities to optimize renedial activities. The change in
the NHAGXS for sec-butyl benzene shoul d be noted in future long-termnnonitoring reports.
7.7.7 PROTECTI VENESS STATEMENT

Active renedi al nmeasures (groundwater extraction and treatnent; contingency well head
treatnment), long-termnonitoring of remedial performance, and enforcenent of ICS ensure
that the renedy in Zone 3 is protective of human health and the environnent.
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7.8 ZONE 4, LANDFILL 6
7.8.1 BACKGROUND
7.8.1.1 Site Description

LF-6 is a forner landfill that covered approximately 3 acres on the southeastern margin of
Pease AFB (Figure 7.8-1). The site of the forner landfill is bordered by Gafton D tch
and associated wetlands to the north, woodl ands and Construction Rubble Dunmp 2 (CRD-2) to
the east, and wetlands and woodl ands to the west and south (Figure 7.8-2).

G oundwater flowin the overburden at LF-6 is generally toward the east..However

hi storical nmonitoring has shown that seasonal variation of groundwater el evations

i nfluences groundwater flow in both a northeasterly (spring) and southeasterly (summer)
direction. Goundwater flow in the bedrock at LF-6 appears to be oriented to the east
during times of high groundwater potential (spring) and to the east-southeast during tines
of | ow groundwater potential (fall). Generally, topography and the nearby surface water
features (Grafton Ditch and associated wetl ands) influence groundwater flow patterns in
this area.

LF-6 reportedly received donestic and industrial solid wastes in the early 1970's. Sone
of this waste may have included spent thinners and solvents as well as nedical waste from
the fornmer base clinic. The refuse was buried in the landfill using trench and fill

nmet hods (Weston, 1993a).

7.8.1.2 Initial Response

No renedial action was perforned at Landfill 6 prior to the finalization of the Zone 4
Record of Decision (Wston, 1995).

7.8.1.3 Basis for Taking Action

Remedi al Investigation and Feasibility Study (1993): IRP investigations associated with
Zone 4 began in 1983 with a Phase | investigation and culmnated in 1993 with the

conpl etion of the remedial investigation and feasibility study (Wston 1993a, Wston
1993b). The renedial investigation found that contam nation was w despread within the
landfill. 1In general, it was found that the eastern portion of the landfill contained
nore industrial solid waste and that the western portion contai ned nore organic

contam nants with sonme nedi cal waste.

7.8.2 REMEDI AL/ REMOVAL ACTI ONS

The fol |l owi ng subsections describe regulatory actions and renedi al actions perforned at
Landfill 6.

7.8.2.1 Regul atory Actions

Record of Decision (1995):

The Zone 4 Record of Decision (Wston, 1995) docunented the selection of Alternative 4,
whi ch included |andfill excavation with on-base disposal at LF_5, on-zone groundwat er
treatnment for excavation dewatering, discharge of treated water to the | ocal Public Oaned
Treat ment Wrks, wetland creation, natural attenuation of residual contam nated

groundwat er, |ong-term environmental monitoring, and institutional controls.

7.8.2.2 Renedi al Action (bjectives

The Zone 4 ROD (Weston, 1995) identified the following RAGs for Landfill 6:



e Protection of ecological receptors fromdirect contact with landfill soils/wastes at
concentrations that could pose an unacceptabl e ri sk;

¢ Renediation of contaminated landfill soil and solid waste to prevent |eaching to
surface water and groundwater that coul d pose an unacceptabl e ri sk;

e Conpliance with ARARs and background | evels, as appropriate, for soil and
groundwat er; and

e Protection of human receptors fromingestion of contam nated groundwater that could
pose an unacceptabl e risk.

7.8.2.3 Renedy Description

The remedy selected in the Zone 4 ROD included the fol |l ow ng:

e Excavation and renoval of all landfill soil and solid waste fromLF-6 and di sposal
of excavated soil and solid waste in LF-5 prior to final closure of LF-5 with a RCRA
cap. Al landfill soil and solid waste woul d be screened during excavation to
separate out drunms, stained soils, or pockets of visually differing materials. A
hazardous waste determnation, in accordance with 40 CFR Part 261 - Identification
and Listing of hazardous Waste, would be nmade on suspect materials. Mterials
cl assified as hazardous woul d be di sposed of off base at an appropriate
treatnent/di sposal facility.

e Dewatering of the LF-6 excavation area, as necessary, during the excavation process
(i.e., the groundwater table) to be artificially lowered in the immediate vicinity
of excavation rendering the area to be excavated dry. Any groundwater extracted as
part of the dewatering process would be treated in an on-zone nobile treatnent unit
to neet site-specific groundwater treatnent objectives. Treated groundwater would
be discharged to the local POTWvia the sanitary sewer.

e« (Ceation, re-establishnent, and enhancenent of wetland within the footprint of LF-6
on conpl etion of excavation activities.

e Natural attenuation and bi odegradati on of residual contam nated groundwater.
Cont am nant transport nodeling perfornmed for LF-6 groundwater estimated that the
groundwat er cl eanup goal for benzene (5 pg/L) would be achieved in approxi mately 10
years through natural attenuation. Benzene was considered an accurate predictor of
the attenuation rates for LF-6 groundwater contam nants.

< Managenent of the Zone 4 groundwater rel ease woul d be inplenented through a
groundwat er managenent permit in accordance with the New Hanpshire regul ati ons
contained in Env-W 410 (now Env-Wn 1403).

e Placenent of deed restrictions on the use of groundwater at LF-6.

e Long-termenvironnental nonitoring in the zone, including groundwater, surface
wat er, and sedi nent sanpling and anal ysi s.

G oundwat er cl ean-up goals established for LF-6 are sumarized in Table 7.8-1. Surface
wat er and sedi nent nonitoring requirenents associated with LF-6 (Lower G afton Ditch) are
described in Section 9.5 of this Five-Year Review Report.

7.8.1.4 Remedy | npl ementation
renedi al activities associated with the IRP for LF-6 were initiated in March of 1995 and

conpl eted in August of 1996. The renedial action included excavation and the renoval of
all landfill soil and solid waste fromLF-6 and di sposal of the non-hazardous portions of



the excavated materials in LF-5 before the landfill was cl osed. The hazardous portion of
the excavated naterial was di sposed of off base at an appropriate treatnent/di sposal
facility.

Wet | ands were created within the footprint of LF-6 to offset wetland i npacts that occurred
with the construction of the cap at LF-5. Natural attenuation was selected as the
nechanismto rnediate the contam nated groundwater.

Remedi ation work at LF-6 commenced in early spring of 1995 with the construction of an
access road, a bermaround the existing wetland at LF-6, and the excavation of the
contami nated naterials. The wetland s restoration work comrenced per plans approved by
the EPA and the New Hanpshire Wetlands Bureau in August 1995. These plans were a

nodi fication of the technical menorandum devel oped by CGH2M H Il (CH2ZM Hi |, 1994). Al
conpl eted zones of the wetland migration area were seeded in Septenber 1995, with the
exception of the area around the berm which was partially renoved and graded during the
late summer in 1996. Planting of woody naterials and energents was conpl eted during the
summer of 1996. Replanting occurred in 1998.

Envi ronnental nonitoring has been perfornmed at LF-6, as required under the ROD for Zone 4
(Weston, 1995). G oundwater nonitoring is described in the follow ng paragraphs; surface
wat er/ sedi nent nonitoring requirements are included in Section 9.5 of this Five-Year

Revi ew Report.

In 2000, a Denonstration of Remedial Actions Qperating Properly and Successfully (AFBCA,
2000) was subnmitted for LF-6, docunenting decreasing trends in groundwater contam nants.
In accordance with the Landfill 6 Long-Term NMonitoring Plan, Revision 2 (MM, 2003),
groundwat er sanples are currently collected on an annual basis during the spring sanpling
event from5 GWZ perinmeter nonitoring wells and anal yzed for VOCs. Sanples fromb5
interior G wells are collected on a triennial (every third year) basis in the spring to
characterize contam nant levels inside the GW and track the progress of natural
attenuation processes. VOCs and total netals are the required anal yses. (MAH, 2003).

Since renoval of the contam nant source was conpleted in 1995, the frequency of
exceedances at overburden and bedrock wells for both the organic and inorganic criteria
has decreased. The data show that the renoval of the contaminated soil and |andfill
debris have elininated any further rel eases of contami nation into the groundwater,
resulting in a significant beneficial effect on groundwater quality beneath the | andfill
and el sewhere in Zone 4. The data al so provide supporting evidence that natural
attenuation processes are actively reduci ng groundwater contanination that previously

m grated from LF-6.

Based on 2003 data, benzene and 2-butanone were the only organic constituents reported
above cleanup |l evels. Benzene was reported in one well (6-5552) at 8 pg/L (cleanup goal =
5 ug/L). 2-butanone was reported in one well (6-533) at 430 pg/L (cl eanup goal = 170
pg/L). No organic constituents were reported in GVZ wel |l s at concentrati ons above cl eanup
standards (MM, 2004).

During 2003, arsenic concentrations in three wells exceeded the ROD cl eanup goal of 50
pg/ L. Detected concentrations in these wells ranged from68.1 pg/L (well 6-5552) to 780
po/ L (well 6-5553). Arsenic concentrations have consistently exceeded the cl eanup goal
specified in the ROD at these wells n the footprint of LF-6. However, no G wells
contai ned arsenic or other organic COC at concentrations above the cl eanup goal s.

LUC/ICS are in place for Landfill 6 in the formof restrictions in the deed whi ch was
executed between the Air Force and the current owner of the property (PDA). The deed
inmpl enented a GWZ prohibiting the use of groundwater. The Landfill 6 GWE has been

establ i shed as an ASN requiring concurrence fromthe Air Force for any devel opment within
the GVZ and specifically prohibits any activity that could disturb ongoing remnedies or
nmoni toring. The ongoi ng use of the property conforms with the restrictions of the GV,



and this use in not expected to change. The LUCICS renmain protective; no deficiencies
have been identified.

7.8.3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW
The first Five-Year Review Report (Bechtel, 1999), concluded that the remedy for Landfill
6 renmi ned protective of human health and the environnent. The follow ng reconmrendati ons

were included in the Five-Year Review (Bechtel, 1999):

e Annual evaluation of environmental monitoring data to identify progress toward
cl eanup goal s; and

e Evaluation of nonitoring data to identify opportunities to refine |ong-term
nmoni toring

The Five-Year Review Report (Bechtel, 1999) indicated that it was “not unreasonable” to
expect RACs to be met before the next Five-Year Review

Annual eval uation of system performance, progress toward cleanup goals, and optim zation
efforts were docunented in the foll ow ng:

e Landfill 6 Wtlands Third Annual Mtigation Mnitoring Report Addendum Bechtel,
2000 (January).

e Landfill 6 1999 Annual Report. Bechtel, 2000 (June).

e Landfill 6 Qperating Properly and Successfully Report. AFBCA, 2000 (My).
e Landfill 6 2000 Annual Report. Bechtel, 2001 (April).

e Landfill 6 2001 Annual Report. MM, 2001b (Decenber).

e Landfill 6 2002 Annual Report. MM, 2002 (Novenber).

e Landfill and Construction Rubble Dunp 2003 Annual Report. MM, 2004 (March).

O gani zation of the LF-6 |ong-termnonitoring programwas docunented in the foll ow ng:
e Landfill 6 Long-Term Mnitoring Plan, Revision 1. Bechtel, 2000 (Novenber).
e Landfill 6 Long-Term Mnitoring Plan, Revision 2. MAH, 2003 (July).

7.8.4 TECHNI CAL ASSESSMENT

7.8.4.1 Question A

Question A |Is the renmedy functioning as intended by the decision docunents?

The Landfill 6 remedy is functioning as intended. No source naterial remains in the
landfill. Sem -annual inspections are perforned and naintenance is perforned as needed.
LUC/ I C are mai ntained, including a GV, to prevent potential exposures. Long-term
monitoring results indicate that concentrations of only two organic COC in groundwater
remai n above cl eanup goals in the former source area (2-butanone and benzene). No organic
constituents are present above cl eanup goals at the GW. Arsenic is the only inorganic
COC that is still present above Zone 4 RCD (Weston, 1994) cleanup goals and Pease
background concentrati ons, but does not exceed either benchrmark at the GW. However,
arseni c concentrations have renai ned stable over tinme, and do not exhibit a decreasing
trend, indicating that cleanup goals are not likely to be met in the near term



7.8.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial
action objectives used at the tine of renmedy selection still valid?

Changes in Standards: Wth the exception of one constituent, 1,2,4-trinethylbenzene)
groundwat er cl eanup standards at LF-6 were based on Safe Drinking Water Act LCLs, New
Hampshire Drinking Water Quality Standards (MCLs) (Env-W 316, 317, and 318) and NHAGXS
(Env-Wn 1403). These standards renmain current, with the exception noted bel ow

Arsenic: On January 22, 2001, EPA adopted a Federal MCL for arsenic (changed from50 pg/L
to 10 pg/L). Simlarly, the New Hanpshire MCL was reduced from50 pug/L to 10 ug/L on
February 8, 2002. Background concentrations of arsenic at the forner Pease AFB are
docunented to be 23 pg/L (See Section 7.8.5 below). Therefore, the new MCLs for arsenic
are |l ess than natural background at the forner Pease AFB.

1,2 4-Trinmethyl benzene: A NHAGQS was not established for 1,2,4-trinmethyl benzene at the
tinme of the Zone 4 ROD, and the ROD included a risk-based standard for this conpound.
However, as of April 15, 2004, New Hanpshire established a NHAGQS of 330 ug/L for this
conpound (NHDES Site Renediati on Program 2004).

These changes in ARARs do not affect the protectiveness of the renmedy. Wile arsenic is
reported in site nonitoring wells at concentrations above the new MCL, it is not present
in GV wells at concentrations above the Pease background. The NHAGQXS established for
1,2,4-trinethyl benzene is nore than an order of nmagnitude hi gher than the risk-based
standard established in the ROD for Zone 4 (Wston, 1995). 1,2,4-trinethyl benzene has not
been reported in groundwater at the site in concentrations above the risk-based standard
since 1993.

Changes in Exposure Pathways: There have been no changes in potential exposure pathways.

Changes in Toxicity and Gt her Contam nant Characteristics: 1,2,4-trinmethyl benzene was the
only groundwater COC with a risk-based cl eanup goal in the ROD for Zone 4. The recently
establ i shed NHAGXS is based on up to date toxicity information.

Changes in R sk Assessnent Methods: The human health risk assessnent was conducted

foll owi ng EPA, and EPA Region | guidance. There has not been any significant change in
EPA gui dance which could result in significant revisions to the cleanup goals. The EPA
has i ssued several guidance docurments on conducting ecol ogi cal risk assessnents since
1997. However, the ecol ogical risk assessment that was conducted is consistent with
current guidelines and would not result in significant revisions to cleanup goals.

Expected Progress Toward Meeting RAGs: Only the concentrations of total arsenic in
groundwater in the former source area of LF-6 have not exhibited a downward trend toward
achi evenent of cleanup goals. Additionally, 2-butanone continues to be detected
sporadically at one | ocation above the cleanup goal. This lack of a downward trend for
arsenic and the sporadi c detections of 2-butanone suggest that cleanup for arsenic and 2-
but anone will not be achieved in the near term

7.8.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No ot her information has been identified that would call into question the protectiveness
of the remedy.



7.8.3.4 Techni cal Assessnent Summary

As is described in Section 7.8.4.1 through 7.8.4.3 above, the renedy id generally
functioning as intended at Landfill 6 to protect human health and the environnent. Wile
m nor changes in ARARs have affected groundwater cleanup |evels, these changes have not

i npacted the current protectiveness of the renedy, based on site-specific groundwater
nonitoring data. No changes in exposure pathways are affecting the protectiveness of the
remedy. The renedy is currently progressing toward achi evenent of RAGs, with the
exception of the lack of a significant downward trend in arsenic concentrations, and
sporadi ¢ detections of 2-butanone, in groundwater. LUCICS are in place and performng as
expected. The renedy renmins protective

7.8.5 | SSUES
I ssues identified for LF-6 include:
e Decrease in Arsenic Federal and State MCL from 50 pg/L to 10 pg/L.

e Lack of downward trend in groundwater arsenic concentrations and sporadic detection
of 2-butanone in the footprint of the forner landfill.

The new MCL for arsenic does not affect the short-term protectiveness of the groundwater
remedy at Landfill 6. CQurrent arsenic concentrations at the GV are |less than 23 ug/L
whi ch represents the naxi mum background val ue for the forner Pease AFB (Weston, 1993c).
The second issue does affect the time frane for achi evemrent of RAGCs at LF-6.

7. 8.6 RECOVVENDATI ONS AND FOLLOAUP ACTI ONS

Remedi al neasures at Landfill 6 remain protective of human health and the environnent
under current exposures. Routine evaluation of environnental nonitoring results shoul d
continue, with data analysis including identification of opportunities to streaniine
nonitoring and reporting. Mnitoring frequency should be significantly reduced, once
arsenic is the only COC present above cleanup | evels. The change in the regulatory
standard for arsenic (23 pg/L background val ue) should be noted in future long-term
nonitoring reports.

7.8.7 PROTECTI VENESS STATEMENT

Because all landfill wastes have been excavated and di sposed of at landfill 5 and a GV
and ot her |1 CS have been established and naintained; the remedial action at LF-6 remains
protective of human health and the environnent.
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7.9 ZONE 5, SITE 8
7.9.1 BACKGROUND
7.9.1.1 Site Description

Site 8 the forner Fire Departnent Training Area, is located in the northeastern portion
of Pease AFB in the area designated as Zone 5 (Figure 7.9-1). Site 8 is bounded in the
sout heast by Site 11, the Field Mintenance Squadron Equi pnent C eaning Area (FMB).
Northwest of Site 8 is Site 9, the Construction Rubble Dunp 1 (CRD-1). The town of

Newi ngton Center is north of the site, and Taxiway Dis situated to the south

Undevel oped forest land, including the Newington Town Forest is |ocated along the eastern
Site 8 boundary (Figure 7.9-2). The onsite offices of MAMH and the Pease Administrative
Record are housed in buildings/trailers located at the Site 8 treatnent facility (MW
2003a) .

Site 8 was an active fire training area from 1961 to 1988. The majority of fire training
exercises were perfornmed in a large circular pit are located in the southeastern section
of the site. Small and large aircraft crash fires were sinulated using up to 1,000
gallons (gal) of jet fuel (JP-4). Prior to 1971, mxed waste oils, solvents, and fuels
were al so disposed of at Site 8. The pit area was pre-saturated with water, then the
waste oils, solvents, and fuels were poured on top of the water and onto a nock aircraft.
The mi xture was allowed to burn for one or two mnutes before being extinguished. 1In the
m d-1970's, the practice of mixing waste oils and solvents with fuel for training fires
ceased and only JP-4 was used (Weston, 1994).

Site 8 slopes toward the north froma high of approximately 177-ft above MsL in the

sout heast to approximately 50-ft above MSL to the north-northeast. Less than 10 ft of
relief exists across the former burn areas. A bedrock outcrop exists in the southeastern
part of the Site (Weston, 1992).

The overburden beneath Site 8 is conprised of approximately 70 ft of glacial deposits
The overburden gl acial deposits consists primarily of the upper sand interfingers with the
marine clay and silt where marine clay and silt is present )Wston, 1994).

G oundwater is present in the overburden and in the bedrock. Wth the installation of the
groundwat er recovery/ hydraulic contai nment system (See Section 7.9.2.3), overhburden
groundwat er fl ows northeast toward the groundwater extraction wells. Depth to groundwater
in the overburden of the source area is approxi mately 25-ft bgs.

Two groundwater capture zones are present in the overburden due to the punping of the six
over burden groundwater recovery wells. Total drawdown in the capture zones varies
dependi ng upon seasonal fluctuations in the water table. Despite seasonal water table
fluctuations, groundwater capture is nmintained throughout the year, insuring that

contam nated groundwater is hydraulically contained and prevented frommgrati ng northward
and offsite.

Bot h et asedi nentary and i gneous bedrock underlies Site 8 and the bedrock consists
primarily of netanorphosed sedinmentary rocks of the Eliot Formation. The bedrock consists
of weathered and/or fractured rock at shall ow depth and conpetent deeper bedrock

G oundwater in the bedrock flows toward the west and northwest across the Site. Conpetent
bedrock in the vicinity of the Site has negligible primary porosity; thus novenent of
groundwater in the conpetent bedrock is directly related to the bedrock structural fabric
(beddi ng pl anes separation, foliation patterns, and fracture and join sets).

7.9.1.2 Initial Response

Several IRV6 were inplenented at Site 6 prior to execution of the record of decision. In
February and narch of 1990, approximately 262 tons of contami nated soil were renoved from



the drainage ditch located in the northeastern corner of the site. This drainage ditch
recei ved surface runoff fromthe former mail burn pit. The soil renoval was perforned to
avoid migration of contaminants fromthis highly contam nated soil to deeper soil and to
groundwater. I n August of 1990 a pilot groundwater extraction systemwas installed. The
systemwas designed to nmitigate offsite VOC mgration and eval uate punp and treat

techni que as a potential source control neasure. Subsequent to the FS, a pilot scale SVE
study was perfornmed at Site 8 to evaluate the effectiveness of this technology to
renmediate site soils. Results were promsing and were |ater used to establish design
criteria for a full-scale system (Wston, 1994).

7.9.1.3 Basis for Taking Action

Remedi al Investigation (1984-1992): In 1983, an IRP Phase | Problemldentification/Records
Search was conducted at Pease Air Force Base. As a results of the Phase | report and
subsequent pre-survey work, an R was conducted at Site 8 in accordance with CERCLA
requirenents. The R was conducted in three stages from 1984 through 1992. Included in
the third stage investigation were the | RV di scussed above, including renoval of

contami nated soil fromthe drainage ditch, a pilot-scale SVE study, and a pilot-scale
groundwat er renedi ati on system (\Wston, 1994).

Feasibility Study (1993): The Site 8 Feasibility Study (FS) estimated a total of 50,000
cubic yards (cy) of contaminated soil. The FS estimate was conprised of two components:
in-situ contam nated soil association with the two forner burn pits areas (delineated
using RI/FS soil sanpling data), and |ight, non-aqueous phase |iquid (LNAPL) contam nated
soils associated with the snear zone (estinmated using the nore laterally extensive LNAPL
plume). The FS determ ned that 42,000 cy of soils were associated with the forner burn
pits (each a colum with 80-ft dianeter and a vertical thickness of 20 ft). An additiona
17,000 cy were estinated to be present in the LNAPL snmear zone ( 5 ft vertical thickness)
outside the burn pits (Wston, 1993).

7.9.2 REMEDI AL/ REMOVAL ACTI ONS

The foll owi ng subsections describe renedial actions at Site 8
7.9.2.1 Regulatory Actions

Record of Decision (1994):

The Site 8 Record of Decision (Wston, 1994) docunented the selection of Alternative 4
whi ch focused on source control and managenent of mgration

7.9.2.2 Renedial Action bjectives

RAGCs were devel oped to mitigate the existing and future potential threats to hunman health
and the environnent via source control (soil vapor extraction, free product recovery) and
managenent of migration of contam nated groundwater. The RAGs for Site 8 include

e Protect ecological receptors fromdirect contact with, or ingestion of, soi
containing contam nants in concentrations that nay present an unacceptable risk

e Prevent |eaching of contam nants fromsoil to groundwater that would result in
groundwat er contami nation that may present a health risk (total carcinogenic risk
greater than 10-4 to 10-6, or a hazard index greater than 1);

e Protect human receptors fromingestion of contam nated groundwater that nay present
a health risk (total carcinogenic risk greater than 10-4 to 10-6, or a hazard i ndex
greater than 1); and



e Prevent discharge of contam nated groundwater to surface water bodies where it nay
present increased risks to human health and the environnent (Bechtel, 1990).

7.9.2.3 Renedy Description

The Site 8 renedy as described in the ROD (Wston, 1994) included the follow ng
conponent s:

e« In situ SVE treatnent of source area soil contam nated at concentrati ons exceeding
cl eanup goals and treatnent of extracted soil vapor for renoval of volatized
or gani cs.

e Construction of an asphaltic concrete cap to mnimze rainfall and snowelt
infiltration into the area of SVE treatnent. The cap would help to mnimze the
noi sture content of the soil to be treated by SVE

e Recovery and offsite disposal of free-phase product floating on the water table in
the source area

< Managenment of migration in the downgradi ent overburden water-bearing zone.
Overburden recovery wells are | ocated upgradi ent of the zone where contan nat ed
over burden groundwat er appears to mgrate to the bedrock water-bearing zone. The
groundwat er recovery systemwas designed to capture overburden groundwater that is
cont am nat ed above cl eanup goals, to prevent migration into the bedrock water-
bearing zone

e Construction of an onsite groundwater treatnent plant (GMP) for |ong-termtreatnent
of recovered groundwater. Treated groundwater is discharged to subsurface recharge
trenches.

e Environnmental nonitoring, including groundwater sanpling, groundwater elevation
nmonitoring, surface water (including wetlands) nonitoring, and soil contam nation

nmoni toring, during renedial operations.

e Long-termenvironnmental nonitoring, including groundwater, surface water, and
sedi nent sanpling and anal ysis.

Site 8 soil and groundwater clean-up goals are summarized in Table 7.9-1and and Tabl e
7.9.2, respectively.

7.9.2.4 Renedy | npl enentation
The start-up date for the Site 8 Remedi ation Facility was Septenber 20, 1995 (pil ot
scale), with full-scale operation beginning on Cctober 5, 1995. The Site 8 renedia
actions consists of hydraulic containment with groundwater treatnent and SVE. Both
extraction renedi es have above-ground treatnent facilities.
The groundwater extraction and treatnment systemincl udes:
e 6 overburden extraction wells north and downgradi ent of the source area
e« A groundwater treatment plant (oil/water separation, green sand filtration [only on
an as-needed basis, or immediately after perform ng system naintenance], air
stripping, and carbon adsorption); and

e b5 subsurface trenches used to discharge the treated effluent.

Figure 7.9-3 presents a flow diagramfor the Site 8 treatnent system



The SVE system consists of:
e 189 extraction wells
e 121 passive air supply vents (ASVs);
¢ An extensive above-ground pi pe nanifold;
* 4 noisture separators;
e 3 vacuum bl owers
e« Acatalytic oxidation unit (now bypassed) and
e 2 vapor-phase granul ar activated carbon units.
Figure 7.9-5 presents the SVE renedial systemlayout for Site 8
Performance data are collected and anal yzed on an annual basis to estinmate nass renoval by
the remedial systemat Site 8. The following table summari zes perfornmance data for the

period 1996 through 2003 (MAH, 2004).

Total pounds renoved by nmethod and year

1996 1997 1998 1999 2000 2001 2002 2003 Total s
SVA Vapor Phase 139, 000 38, 000 7, 800 3, 200 4, 050 2,640 5, 500 2,430 202, 620
(and DPE)
G oundwat er - SVE, 8, 000 1, 300 100 20 10 60 20 30 9, 540
extraction
LNAPL Recovery 1, 600 21,700 18, 000 24,900 23,500 7,700 3, 600 1, 300 102, 300
(all sources)
Sl udge 400 800 300 1, 800 1, 900 4,100 1, 700 1,700 12, 700
Tot al 149, 000 61, 800 26, 200 29, 290 29, 460 14, 500 10, 820 5, 460 327,160

As this table indicates, contaninant recovery has experienced a nearly exponentia
decrease since 1996. This decline is typical of remediation system progress.

Soi|l sanpling was perforned during 2001 to characterize the current extent of soi
contamination. Based on the 2001 soil sanmpling effort, 22,375 cy of contam nated soi

were estimated to be remaining at Site 8, representing a 62 percent reduction in the

vol ume of contaminated soil reported in the FS. The greatest reduction in contam nation
has been associated with the vertical extent of soil contami nation. Tear 2001 soil boring
I ogs and phot oi oni zati on detector (PID) headspace readings for volatile organics indicated
that the unsaturated soils at Site 8 are generally clean and that a one to two order of
magni t ude reduction in VOCs has typically occurred within a couple feet above the
groundwat er interface. These data suggest that the SVE systemat Site 8 has successfully
cl eaned unsaturated soils. Therefore, residual contamination at Site 8 is associated with
saturated soils and snear zone near the LNAPL plunes. Numerous system nodifications and
oper ati onal changes have been made throughout the years to optimze recovery of

contam nation (See operations reports listed in Section 7.9.3 below), with great success.
However, it appears that nost practical optimzation of the systemas it is currently
configures have now been made, and the rate of contam nant renoval is |eveling off.

In 2002, a dual -phase extraction (DPE) pilot test was conducted on well 7959 during My
t hrough Novenber 2002. This pilot study utilized pneurmatically powered, total fluids
punps installed in existing wells A portion of the LNAPL was col |l ected and recovered in
the liquid state, and a portion was volatilized and captured by the SVE system




Prelimnary trials indicated that the DPE could significantly enhance renoval rates. The
DPE pil ot was then expanded to three additional wells within the source. Because of cold
weat her and freezing risks to the above-ground piping, the punps were renoved for the
season on Novenber 26, 2002 and were replaced in the wells on April 21, 2003. DPE punps
operated continuously throughout the 2003 season until they were renoved on Novenber 5
2003. Analysis of the data indicated that the DPE wells represented approxi mately 6
percent of the operating wells and provided | ess than 2 percent of the vapor nmss renova
during the tine of operation. DPE does not appear to have been successful but may nerit
sone further consideration for spot renoval of LNAPL.

The Site 8 Long-Term Monitoring Plan, Revision 2, requires sanpling of 32 groundwater
nmonitoring wells for volatile organic conpounds (VOCs) and intrinsic renediation (IR
paraneters. Three of those |locations are also sanpled for target netals. One surface
wat er sanpling location is also to be nonitored annually for VOCs (MAH 2003b).

In 2003, only benzene, naphthal ene, 1,2, 4-trinethyl benzene, and vinyl chloride exceeded
the cleanup goal in nore than one nonitoring well. Total al kyl benzenes al so exceeded the
NHAGXS (no cl eanup goal specified). These exceedances occurred only within the GZ. No
wells on the GVZ or offsite contained greater than trace concentrations of organic
constituents, confirmng that the site renediation is successfully preventing offsite
mgration. The extent of free product detected in 2003 and the approxi mate extent of the
groundwater plumare illustrated on Figure 7.9-2

lead and thalliumwere not detected in the nonitored wells. [In 2003, as in previous
years, manganese and arsenic were both detected at concentrations in excess of the
specified limt.

These exceedances have generally been linmted to the source area and the area of
groundwat er extraction, and have been contained within the GVZ boundary.

Surface water and sediment nonitoring to neet the renedial objectives of the Site 8 ROD
are conducted as part of the Pease Basew de Surface Water and Sedi nment Monitoring Program
and are described in Section 9.6 of this Five-Year Review Report.

LUC/ICS are in place for Site 8 in the formof restrictions in the deed that was executed
between the Air Force and the current owner of the property (PDA). The deed inpl enented
several LUC/IC measures. These include a GVZ prohibiting use of groundwater and a URZ
prohi biting both residential use and establishnent of child care facilities, playgrounds
or el enentary/secondary schools. The deed established the Site 8 GW as an ASN requi ring
concurrence fromthe Air Force for any devel opment within the GW and specifically
prohibits any activity that could disturb ongoing renedies. The ongoing use of the
property conforns with the restrictions of the URZ, and this use is not expected to
change. The LUCICS remain protective; no deficiencies have been identified.

7.9.3 | MPLEMENTATI ON CF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999), concluded that the renedy for Site 8
remai ned protective of human health and the environment. The foll owi ng recomendati ons
were included in the Five-Year Review (Bechtel, 1999):

e Continue to operate the remedi al systemin accordance with EPA and NHDES- approved
pl ans for operation, maintenance, and nonitoring;

e Perform annual eval uation of system operations and environnental nonitoring to
identify opportunities to optimze systemoperation and refine |ong-term nonitoring
activities; and



e Perform annual evaluations of contam nant trend renoval, econom cs of system
operation, and | evel of progress toward cleanup goals, including devel oping an
estimate of tine-frame to conplete renediation.

Annual eval uati on of system perfornmance, progress toward cleanup goals, and optim zation
efforts were docunented in the follow ng:

e« Site 8 Optimzation Evaluation. Bechtel, 2000 (February).

e« Site 8 Fourth Year Qperations Report. Bechtel, 2000 (April).
e Site 8 Revised Long-Term Monitoring Plan. Bechtel, 2000 (April).

e« Site 8 Renediation System Operating Properly and Successfully Report. Bechtel, 2000
(July)

e« Site 8 Fifth Year Qperations Report. Bechtel, 2001 (March).
e Site 8 Sixth Year Qperations Report. MM, 2002 (Muy).

e Pilot Study Wrk Plan, Site 8 (FDTA-2) Dual Phase Extraction System Qptim zation.
MM, 2002 (Decenber).

e« Site 8 Long-Term Mnitoring Plan, Revision 2. MM, 2003 (June).

e« Site 8 Qperations and Mi ntenance Pl an, Revision 5. MAH 2003 (Cctober).

e« Site 8 Eighth Year Qperations Report. MM, 2004 (April).
7.9.4 TECHN CAL ASSESSMENT
7.9.4.1 Question A
Question A |Is the renmedy functioning as intended by the decision docunents?

A review of performance and |ong-termnonitoring data collected for Site 8 since the | ast
five year review indicates that the conponents of the renedy at Site 8 are functioning as
intended. The hydraulic contai nment and GVZ conponents of the remedy have successful ly
restricted groundwater use within the areas affected by Site 8 contam nants and enured
that those contam nants are not migrating outside of Site 8 to downgradi ent receptors.
Additionally, the SVA system has successfully renoved soil contam nation and free product
fromthe vadose zone at Site 8, and there has been substantial inprovenent in groundwater
quality at the site. Soil confirmation sanpling perforned in 2001 indicates that the

vol ume of contam nated soil estimated to remain at Site 8 has been reduced by 62 percent
fromthat reported in the FS.

7.9.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial
action objectives used at the tine of the renedy selection still valid?

Changes in Standards: ARARs are now avail able for several groundwater constituents that
were assigned TBC or risk-based cleanup standards in the Site 8 ROD. Revised cl eanup
goal s are sumarized in the followi ng table:




Consti t uent ROD d eanup Goals (ug/L)/Basis ARAR Change/ Basi s
Sec- but yl benzene 7. 3/ Ri sk-based 260/ NHAGS

4, 4- DDD 0. 177/ R sk-based 0. 1/ NHAGS

1, 2- Di br onoet hane 0. 000501/ Ri sk- based 0. 05/ NHAGB

| sopr opyl benzene 89. 1/ Ri sk- based 280/ NHAGS

1, 2, 4-Tri net hyl benzene 19. 8/ R sk- based 330/ NHAGS

2- Met hl ynapht hal ene 12. 4/ R sk-based 280/ NHAGS

4- net hyl phenol 350/ NHAGS 350/ NHAGS
Phenant hr ene 12. 4/ R sk- based 210/ NHAGS
Arsenic 50/ MCL 10/ MCL*

* - A background val ue of 23 pg/L for arsenic has been established at Pease.

The ri sk-based cl eanup goal listed in the ROD has already been nmet for 4.4-DDD, 1, 2-

di br onoet hane, 2-net hyl napht hal ene, and phenant hrene. The TBC based goal for 4-

net hyl phenol has al so been net. Based upon recent groundwater nonitoring data, the
current ARARs for secObutyl benzene, isopropyl benzene, and 1,2, 4-trinethyl benzene woul d be
achi eved at the adopti on of the ARARs, where exceedances of the ROD specified risk-based
cl eanup goal s have existed at Site 8 for these compounds. The MCL for arsenic was reduced
from50 pg/L to 10 pg/L. The Pease background value for arsenic is 23 pg/L. Therefore, a
cl eanup goal of 23 pg/L in nore appropriate than the revised MCL

Changes in Exposure Pathways: There have been no changes in physical site conditions
I and use, or exposure pathways that would affect the protectiveness of the remedy.

Changes in Toxicity and Gher Contami nant Characteristics: Soil cleanup standards are
based on a | eaching nodel designed to be protective of groundwater. The val ues shown in
the Site 8 ROD are conservative, when conpared to published values for soil, i.e., the
NHDES S-1 values. ARARs, e.g., NHAGX are now avail able for several of the constituents
for which risk-based groundwater cleanup standards were listed in the Site 8 ROD, as shown
above

Changes in the R sk Assessnent Methods: The human health risk assessnent was conducted
foll owi ng EPA and EPA Region 1 guidance. There has not been any significant changes in
EPA gui dance which could results in significant revisions to cleanup goals. The EPA has
i ssued several guidance docunments in conducting ecol ogical risk assessments since 1997
However, the ecol ogical risk assessnment that was conducted is consistent with current

gui dance and would not result in significant revisions to cleanup goals.

Expected Progress Toward Meeting RAGs: The current renedial systemis nmeeting RAGs
associ ated with renmoval of contam nants fromthe vadose sone and preventing exposure to
contam nants at concentrations of concern. The rate of contam nant nass renoval has
declined and it will likely take a significant amount of tinme to achieve cleanup goals

7.9.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has been identified that would call into question the protectiveness
of the renedy.



7.9.4.4 Techni cal Assessnent Sunmary

As described above, the conmponents of the Site 8 remedy are functioning as intended. Wile
changes in ARARs have affected groundwater cleanup |levels, these changes have not inpacted
the current protectiveness of the renedy, based on site-specific groundwater nonitoring
data. CQurrent concentrations of organic constituents sec-butyl benzene, isopropyl benzene
and 1, 2,4-trinmethyl benzene exceed the Site 8 ROD risk-based concentrati ons, but are |ess
than the ARARs that now exist for these conpounds. No changes in exposure pathways or
toxicity and other contam nant characteristics are affecting the protectiveness of the
remedy. Wile the rate of contam nant nass renoval has declined and it will likely take a
significant anount of tine to achieve cleanup goals, the renedy is currently progressing
toward achi evenent of RAGCs. LUCICS are in place and performng as expected. No other

information has come to light that would call into question the protectiveness of the

r erredy.

7.9.5 | SSUES

Mass renoval within the source area has declined and a lengthy tine period will likely be

required to achieve final remedial goals. ARARs (NHAGQX) are now avail able for severa
groundwat er COCs for which TBCs or risk-based val ues were used to set cleanup goals in the
ROD. Current concentrations of the organic constituents sec-butyl benzene, isoproyl benzene
and 1, 2, 4-trinethyl benzene are above the ROD ri sk-based clean up goals, but are |ess than
the ARARs that now exist for those conpounds.

7.9.6 RECOVMENDATI ONS AND FOLLOW UP ACTI ONS

Routine long-termnonitoring and groundwater extraction at Site 8 should continue. An
alternatives analysis will be prepared by the Air Force during the cal endar year 2004 to
eval uate nmet hods of remnediating renaining LNAPL and saturated zone contami nation that is
difficult to renove with the current SVE system Routine data eval uati on of groundwater
flow conditions, trends in groundwater quality and the occurrence of LNAPL shoul d be
perforned to assess system perfornmance and optimze long-termnonitoring activities. The
changes in the regulatory standards for Site 8 COCs listed in Section 7.9.4.2 should be
noted in future long-termnonitoring reports.

7.9.7 PROTECTI VENESS STATEMENT

The current renedy at Site 8 is protective of human health and the environnment and
prevents unaccept abl e exposures through groundwater contai nment and | Cs.
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7.10 ZONE 7, SITE 45
7.10. 1 BACKGROUND
7.10.1.1 Site Description

The A d Jet Engine Test Stand (QIETS) was constructed(circa 1958) near the southwestern
edge of the runway at the forner Pease AFB (Figure 7.10-1). The QIETS enconpasses
approximately 0.6 acres, and is located in IRP Zone 7 and the PDA natural resource
protection zone. The facility consisted of a partially enclosed test stand, an engi ne
control room a transforner, an in-ground exhaust crib, and a 2,500-gal | on fuel storage
tank (Figure 7.10-2).

PDA recently expanded the 18-hol e Pease Golf Course to 27 hol es. The ni ne-hol e expansion
inpacted an area of approxiniately 100 acres, including Site 45 (Figure 7.10-3). The area
bordered on the south by the existing golf course and on the north by thc airport fence
is approxi mateiy 6,000 feet |1ong by 500 feet wide running parallel to the runway. No
change fromthis land use is expected within the foreseeable future.

Site 45 is located on the western edge of a broad, topographically high ridge of
unconsol i dated sands and gravels that trends northwest-southeastward across the Newi ngton
Peni nsul a (Weston, 1995). GQGoundwater is encountered at the site within the US-LS/ gl aci a
till units. The two hydrostratigraphic units are separated over nost of the site by a
marine clay and silt (MSC) aquitard that is generally thin (< 6 feet) and locally sandy.
Where the aquitard is totally absent, there is less resistance to vertical groundwater
flow, consequently the US and glacial till units act as a single hydrostratigraphic unit.

G oundwater flowwithin the US unit is westward. The flow pattern is consistent with the
regi onal topography and simlar to the west-northwestward groundwater flow direction
observed at other Pease AFB sites in the area. (MW, 2003).

In the mnd-1960s, the test stand operated at full capacity for the majority of the tine.
During testing, the engine exhaust was directed out of the northern end of the containnent
structure toward the rock crib, which was designed to defl ect the engi ne exhaust.

Pet rol eum products, hydraulic fluids, and solvents were reportedly used extensively at the
facility before the QIETS was taken out of service in 1976. After the QIETS was renoved
fromservice, the engine control room above ground fuel storage tank, and transforner
were renmoved. |n 1992, as part of the R, the QIETS building, concrete pad, and rock crib
wer e renoved.

Figure 7.10-4 shows the area of historical and current groundwater contam nation
7.10.1.2 Initial Response

No renedial actions were performed at Site 45 prior to the finalization of the Site 45
Record of Decision (Wston, 1995).

7.10.1.3 Basis for Taking Action

Remedi al Investigation/Feasibility Study (1992-1993): Under the IRP, a site inspection
(SI) and RI/FS (Weston, 1993) were conducted at Site 45 between Cctober 1992 and January
1993. An evaluation of the organic contamination distribution in the soil suggested that
the source of contam nation was | eakage of aviation gasoline (AVGAS) and the exhaust of
conbusti bl e by-products during testing. The irregular distribution and | ow concentrations
of chlorinated VOCs inply that only mnor anounts of degreasing solvents were used to
clean jet engine parts and that only small quantities of these solvents were spilled or

ot herwi se rel eased. The engine testing was al so considered as a potential origin of the
nmetal s contam nation that has been identified in the surface soil; the actual source is
undet er m ned.



Treatability Study (1994): A pilot-scale SVE/AS treatability study was conducted at Site
45 between Septenber 12 and Novenber 3, 1994. The objectives were to evaluate the
effectiveness of SVE/AS as a cleanup nethod at the site and establish design criteria for
a full-scale system The results of the pilot test indicated that SVE and AS were
effective technologies for renediation of the soil at the site.

7.10. 2 REMEDI AL/ REMOVAL ACTI ONS

The foll owi ng subsections describe regulatory actions and renedi al actions perforned at
Site 45.

7.10.2.1 Regul atory Actions

Described bel ow are the controlling docunents that present the sel ected renedy.

Record of Decision (1995):

The Site 45 Record of Decision (Wston, 1995) docunented selection of Alternative 3, which
included renoval of contami nated soils, air sparge/soil vapor extraction, and
institutional controls.

7.10.2.2 Renedial Action Objectives

RACs identified in the Site 45 Record of Decision (Wston, 1995) incl ude:

e Protect ecol ogical receptors fromingestion of surface soils and vegetation
contai ning contam nants at concentrations that may present an unacceptable risk;

e Protect human receptors fromingestion of contam nated groundwater that may present
an unacceptabl e health risk in exceedance of EPA s risk range of 10-4 to 10-6 (total
cancer risk) for a future off-base resident or a hazard index greater than 1; and

e Conply with |ocation- and acti on-specific ARARs, to be considered (TBC) criteria,
and/ or established background | evels for specific contam nants in soil, as
appropri ate.

7.10.2.3 Remedy Description
The Site 45 renedy was designed to renove soil contam nants that had the potential to
| each to, and contam nate, groundwater. |In sunmary, the remedy included the follow ng

actions:

e In-situ AS of saturated contami nated soil to enhance volatilization and
bi odegradati on of organic contam nants in soil and groundwater;

e In-situ SVE treatnent of unsaturated contam nated soil to extract VOCs and to
enhance bi odegradati on of organi c contam nants;

e Installation of a | ow permeability menbrane on the ground surface over the area to
be treated by SVE/AS to nminimze the potential for short circuiting of atnospheric

air to the SVE vents;

e Natural attenuation of residual contam nation remaining in groundwater after
excavation and in conjunction with SVE/AS treatnent; and

e Institutional controls, including placement of security fence and nonitoring of site
groundwat er until cleanup goals have been attai ned.

Cl eanup goals for soil and groundwater as established in the Site 45 ROD (Wston, 1995)



are summarized in Table 7.10-1 and Table 7.10-2, respectively.

7.10. 2.4 Renedy |nplenentation

Fol | owi ng conpl etion of the treatability study, operation of the pilot AS/ SVE system was
continued on an interimbasis through May 1995. The purpose of the interimoperation was
to continue renediation of the soils in areas known to be within the RO.

AS and SVE well installation activities for full-scale operation were perforned during
Novenber and Decenber 1995. The SVE system consisted of one horizontal and ei ght
vertical wells. The AS systemconsisted of 30 vertical wells. The nechanical and

em ssion treatnent systens were installed during June and July 1996

System startup was initiated i n August 1996. The renedi al system operated for

approxi mately two nonths before it was shut down in COctober 1996 due to high water table
conditions. In July 1997, two soil borings were conpleted in the nost highly contam nated
areas of the site. Results fromthe analysis of those sanples, as well as the results
obtai ned during installation of the AS and SVE wells, indicated that soil renediation

obj ectives had been attai ned.

O the seven organi ¢ groundwater COCs (2-net hyl napht hal ene, sec-butyl benzene, benzene
cis-1,2-DCE, isopropyl benzene, 1,2,4-trinethyl benzene, and napphthal ene), all but

2- et hyl napht hal ene and sec-butyl benzene have been consistently below the regulatory limt
inall nonitoring wells for at |least the |ast seven sanpling rounds (MM, 2003). Recent
sanpling data have denonstrated that all nonitoring organic COCs (including

2- et hyl napht hal ene and sec- butyl benzene) in groundwater have declined to | evels bel ow the
cl ean-up goal s

As prescribed by the Revised Long-Term Monitoring Plan (MM, 2001b), eight wells were
sanpl ed for a reduced list of COC, which includes two organic COCs (2-nethyl napht hal ene
and sec-butyl benzene) during 2003. None of the nonitored wells contai ned sec-butyl benzene
| evel s above the cleanup goal of 7.3 pug/L either in the May 2003 sanpling event of in the
previ ous sanpling events in May 2001 and may 2002. 2-nethyl napht hal ene was detected in on
well in may 2003 at a concentration of 12 pg/L, which is slightly below the cleanup goa

of 13.4 pg/L and less than the result detected in May 2002 (16 upg/L). 2-nethyl napht hal ene
has not been detected above the cleanup goal in any other well since Decenber 1999 when
one well has a 2-nethyl napht hal ene val ue of 14 pg/L. (Note: ARARs [ NHAGQS] that
significantly el evate cleanup goals for 2-nethyl napht hal ene and sec-butyl benzene are now
avai |l abl e; see Section 7.10.4.1 bel ow)

Al t hough both | ead and nmanganese have desi gnated cleanup goals in the Site 45 ROD (Wston
1995), l|ead has not been detected above the cl eanup goal of 15 pg/L since 1993

Manganese, however, is consistently detected above the ROD cl eanup goal of 1500 pg/L in
Site 45 nonitoring wells

Manganese was not an apparent constituent of any wastes or spills associated with
historical activities at the QIETS facility. Rather, its presence in the subsurface
refl ects biological and geochem cal conditions related to the biodegradation of the
petrol eum hydrocarbons in the soil and shal |l ow groundwater. El evated manganese
concentrations are associated with the area of suspected active bioegradation (i.e., the
source area). This suggests that the manganese | evels observed at Site 45 are a by-
product of natural attenuation at the Site. Re-equilibration of the groundwater system
downgr adi ent of the attenuation zone is projected to eventually reduce nanganese
concentrations to bel ow cleanup the goal. Wiile initial statistical analysis indicate
t hat manganese cl eanup goal s woul d not be achieved until approxi mately 2014, a
statistically significant downward trend in concentration was observed (NWH, 2003).

LUCICS are in place for Site 45 in the formof restrictions in the deed, which was
executed between the Air Force and the current owner of the property (PDA). The deed



i npl enented several LUC/ I C nmeasures. These include a GVZ prohibiting the use of

groundwat er and a URZ prohibiting both residential use and establishnment of child care
facilities, playgrounds or el enentary/secondary schools. The seed established the Site 45
GWZ as an ASN requiring concurrence fromthe Air Force for any devel opment within the Gz
and specifically prohibits any activity that could disturb ongoing renedies. The ongoing
use of the property conforns with the restrictions of the URZ, and this is not expected to
change. The LUCICS renmin protective; no deficiencies have been identified.

7.10. 3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999), concluded that the renedy for Site 45
remai ned protective of human health and the environnment. The foll ow ng recommendati ons
were included in the Five-Year Review Report (Bechtel, 1999):

e Continue long-termmonitoring as needed to confirmremedi ati on of the source area
and track progress of natural attenuation;

e Optimze groundwater nonitoring as appropriate, based on success of SVE/AS in
renedi ati on of the source area; and

e Develop time frame for closeout (anticipated occurring before the second Five- Year
Revi ew) .

Long-term nonitoring and progress toward cl eanup goal s were docunented in the foll ow ng:

e Site 45 1999 Status Report. Bechtel, 2000b (May).

e Site 45 2000-2001 Status Report. Mntgomery Watson, 2001la ( Septenber).

e Site 45 2002 Annual Report. MM, 2002 (Cctober)

e Site 45 2003 Annual Report. MM, 2003 (Cctober)
Docunentation of the Site 45 renmedy operating properly and successfully was presented in:

e Site 45 Denonstration of Renmedial Actions Operating Properly and Successful ly.
Bechtel, 2000a (April).

Optim zations of the long-termnonitoring plan were docunented in:

e« Site 45 Revised Long-Term Mnitoring Plan. Montgonery Watson, 2001b (Novenber).
Cl osure of the SVE/ AS renedi al systemwas docunented in:

e« Site 45 Renedial System d osure Report. Bechtel, 2001 (January).
Soi |l cleanup goals were achieved at the site, as docunented in Bechtel, 2001. However,
site closeout was not achieved prior to this Five-Year Review, as described above in
renmedy inpl enentati on.
7.10.4 TECHNI CAL ASSESSMENT
The technical assessnment portion of the Five-Year Review eval uates the protectiveness of

the remedy. The followi ng subsections address the specific questions outlined in EPA s
Conpr ehensi ve Five- Year Revi ew CGui dance (EPA, 201).



7.10.4.1 Question A
Question A I|s the renmedy functioning as i ntended by the decision docunents?

Based on a revi ew of docurments, ARARs, and risk assunptions, the renedy at Site 45 is
functioning as intended. Soil cleanup levels were attained by the AS/ SVE system (Bechtel,
2001). Oganic constituents in groundwater have declined bel ow ROD specified cl eanup
goals as of 2003. ICS, including a GV, are in place and nai ntai ned. Manganese
concentrations in the source area renmai n above the ROD specified cleanup goal, with some
wel l's exhibiting a slight dowward trend.

7.10.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial
action objectives used at the tine of the renedy selection still valid?

Changes in_Standards:

Soil Ceanup Goals. Soils at Site 45 were renediated to the cleanup goals specified in
the Site 45 ROD. There have been sone minor changes to the standards used to derive the
Site 45 cleanup goals for soil. In all cases, the revisions resulted in | ess stringent
standards than those specified in the ROD. These changes were the result of NHDES policy
changes, and do not affect the protectiveness of the renedy.

G oundwat er C eanup Coals. Goundwater cleanup goals in the Site 45 RCD were based on
ARARs, except where ARARs were not available. O the nine constituent for which cleanup
goal s were established, ARARs were used for benzene, cis-1,2-DCE, napthal ene, and | ead.
ARARs included Federal Safe Drinking Water Act MCLs, New Hanpshire Drinking Water Quality
Standards (Env-W 316, 317, and 318), and New Hanpshire Ambi ent G oundwater Quality

St andards (Env-Wn 1403). These ARARS remain current.

New Hanpshire AGQX have been established for 2-nethyl napht hl aene, sec-butyl benzene,

i sopropyl benzene, and 1,2, 4-trinmethyl benzene. The established NHAGQS (280 pg/L, 260 pg/L,
280 pg/L, and 330 pg/L, respectively) are significantly higher than the risk-based | evels
included in the Site 45 ROD (see table below). Recent groundwater mnonitoring data
indicate that concentrations of these COCs at Site 45 are bel ow the ROD specified cl eanup
goals, and are well below the recently-established ARARS (NHAGQX). Concentrations have
not been reported above the newy established NHAGQX since 1994. Therefore, the changes
in NHAGX do not have a negative inpact on the protectiveness of the renedy.

Changes in Exposure Pat hways: PDA recently expanded the 18-hol e Pease Colf Course to 27
hol es. The nine-hol e expansion inpacted an area of approximtely 100 acres, including
Site 45 (Figure 7.10-3). Because site soils were renediated to concentrations bel ow
current residential NHDES S-1 standards, and because groundwater use is restricted by the
GV, the protectiveness of the renedy is not inpacted by the current site use.

Changes in Toxicity and Gther Contam nant Characteristics: Recently established NHAGXS for
2- et hyl napht hl aene, sec-butyl benzene, isopropyl benzene, and 1, 2, 4-trinethyl benzene are

hi gher than RCD-specified Site 45 groundwater cleanup |evels. Therefore, changes in
toxicity and other contam nant characteristics do not negatively inpact the protectiveness
of the remedy.

Changes in R sk Assessnent Methods: The human health risk assessnent was conducted
foll owi ng EPA and EPA Region 1 guidance. There has not been any significant change in EPA
gui dance that could results in significant revisions to cleanup goals.

The EPA has issued several guidance docunents on conducting ecol ogi cal risk assessments
since 1997. However, the ecol ogical risk assessment that was conducted is consistent with
current guidance and would not results in significant revisions to cleanup goals.



Expected Progress Toward Meeting RAGs: The renedy has achi eved cl eanup goals in soil, and
therefore has achi eved RAGCs associated with preventing unacceptabl e exposure to soils.
The remedy has currently achi eved cl eanup goals for organic constituents in groundwater.
It is expected that the renedy will attain inorgani c groundwater cleanup goals over tine.

7.10.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has been identified would call into question the protectiveness of
the remedy.

7.10. 4.4 Techni cal Assessnent Summary

The remedy at Site 45 is functioning as intended. Soil cleanup |levels were attained by
the AS/ SVE system (Bechtel, 2001). Oganic constituents in groundwater have declined
bel ow ROD-speci fied cl eanup goals as of this year, and are significantly bel ow updated
groundwat er ARARs for COCs. No changes in exposure pathways are affecting the
protectiveness of the renedy. No other infornation has cone to light that could call into
question the protectiveness of the renedy.

7.10.5 | SSUES

No issues were identified for Site 45.

7.10. 6 RECOMVENDATI ONS AND FOLLOMJP ACTI ONS

Remedi al neasures at Site 45 remain protective of human health and the environnent under
current exposures. Routine evaluation of environnmental nonitoring results shoul d
continue, with data analysis including identification of opportunities to streaniine
nonitoring and reporting.

7.10. 7 PROTECTI VENESS STATEMENT

Because of the renedial action at Site 45 (inplenentati on of the AS/ SVE systen) and IGCs,
including the GV, the site is protective of human health and the environnent. The site
is expected to be protective in the future, as progress is nade toward achi evenent of

cl eanup goals for the renmini ng groundwat er COC (nmanganese).
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7.11 ZONE 3, SITE 73
7.11.1 Background
7.11.1.1 Site Description

Site 73 is located in Zone 3 in the central portion of the forner Pease AFB (see Figure
7.11-1). Site 73 includes Building 234 and surroundi ng driveways and grassy areas, as

wel |l as areas associated with a groundwater chlorination VOC plune. Building 234
(unoccupi ed), where the plume begins, is located on Airline Avenue between Exeter Street
to the south and Site 76 to the north (See Figure 7.11-2). Adjacent sites include

Bui l ding 239 (UST Site 79), Base Mdtor Pool (UST Site 72), Building 136 (UST Site 81), and
the airport passenger termnal across Airline Avenue.

Land use in the area of the downgradient plune includes airport termnal parking and
private commercial properties. Site 73 lies within the Zone 3 GV, and |land use is
restricted as described in the Zone 3 Record of Decision Arendnent (MM, 2003d).

Under a 1 to 14 fee thick layer of silty sandy fill, the overburden is conprised prinmarily
of sand representing the undifferentiated Upper and Lower Sand Units that occur across the
Base. The MCS Unit that separates the two sand units el sewhere at Pease AFB is absent in
the vicinity of the Site 73 source area, but the unit is present in the downgradient areas
of the plume. The MCS thickens to the east, to the point where it replaces the upper and

|l ower sand units near the eastern termnus of the plune. dacial till underlies the sandy
overburden and is conprised of a poorly sorted m xture of gravel, sand, and silt. \ere
present, the till unit ranges in thickness up to 10 feet. The underlying bedrock consists

of metanorphic phyllite and di abase intrusive rocks and is variably fractured and
weat hered in its upper 10 to 15 feet.

G oundwater at Site 73 is encountered at a depth of approxi mately 6-feet bel ow grounds
surface (bgs). Hi storical groundwater elevation data have indicated that groundwater
flows in a southerly direction in the vicinity of the Site 73 source area and then fl ow
direction changes to a southeasterly direction in the downgradi ent portion of the plune.
Hori zontal |inear groundwater velocities for both the overburden soils and shal |l ow bedrock
hydr ogeol ogi ¢ units near the building 234 range fromO0.12 to 0.96 feet per day (ft/day).
Shal | ow bedrock linear velocity ranges from0.25 to 0.31 ft/day (MAH 2004b).

Bui | di ng 234 was constructed in 1959 and was originally used as a |liquid oxygen plant. In
1978, it was converted to house a water dem neralization plant. Air Force records for
Site 73 indicate that TCE and PCE were used as solvents and degreasers at Buil ding 234.
TCE was in conmon use at Pease from about 1956 and was reportedly used in Building 234
until 1978. deaning and degreasi ng operations were conducted in the vicinity of the
concrete area northeast of Building 234, with discharges to the environnment apparently
occurring in the formof mnor spills or runoff associated with these operations.

Figure 7.11-3 shows the area of historic groundwater contam nation, the wells in the | ong-
term noni toring network.

7.11.1.2 Initial Response

Site 73 was originally investigated under the UST programat the fornmer Pease AFB. The
site contained two 1,000-gal fuel oil tanks; one tank was renoved in 1989 and the other in
1991. Renedial activities under the UST programincluded the excavation and renoval of
approxi mately 150 tons of contami nated soil fromthe areas surrounding the former USTs.
Because of the presence of chlorinated VOC conpounds in groundwater, the site was
transferred to the IRP. Site 73 was under investigation at the time of the Zone 3 RCD
(Weston, 1995). Remedial actions at Site 73 were |ater docurmented in the Zone 3 ROD
Amendrrent  (MAH, 2003d) .



7.11.1.3 Basis for Taking Action

Zone 3 Renedial Investigation Report, Addendum 2, Site 73 Site Investigation (SI) (1994):
Sl activities focused on identifying the source and extent of chlorinated VOCs in soil and
groundwater at Site 73(Weston, 1994). The SI concluded that inpacted soils has been
renmoved during UST investigations and the SI, and indicated the need for additional

trenchi ng and sanpling along a former drainage ditch near the suspected source area. A
single extraction well was installed as an interimrenedi al neasure for inpacted

gr oundwat er .

Site 73 renedial Investigation and Feasibility Study (R /FS)(1996): The RI/FS was
conpleted in 1996 (Weston, 1996) as part of the CERCLA process. The Site 73 groundwater
plume was found to be conposed prinmarily of TCE and its degradation products. Fromthe
vicinity of building 234, the plune extends southward, beneath Airline avenue to the
parking | ot of the PDA passenger termnal, and continues south beyond Exeter Street to a
wooded area containing a wetland and remmants of an abandoned water supply well field
(circa 1940). Beneath the wooded area, the plume turns eastward, passing along the

sout hern boundary of Site 81 and between Buil dings 229 and 123. South of Building 123
the plunme historically turned slightly northeastward before ending in a wooded area north
of Building 122. The total Iength of the plune was historically approximately 2,200 feet.
However, the nost recent analytical data (2003) indicate that concentrati ons above the
Zone 3 RGS are limted to an area approxinmately 1,300 ft downgradi ent of Building 234
(MM, 2004b) .

7.11. 2 REMEDI AL/ REMOVAL ACTI ONS

The foll owi ng subsections describe regulatory actions and renedi al actions perforned at
Site 73.

7.11.2.1 Regul atory Actions

Presented bel ow are the docunents affecting renedy selection at Site 73:

Zone 3 Record of Decision Amendnent (2003)

The Zone 3 Record of Decision Anendnent (MAH 2003d) formally docunented the response
action inplenmented at Site 73 to be consistent with CERCLA of 1980, as anended, and NCP.
The response action activities docunented in the ROD Arendnent i ncl uded:

e In-situ groundwater treatment with a zero valent iron PRB;

e DMonitored natural attenuation of the groundwater contam nant plunme downgradi ent of
the PRB; and

e Inplenentation of a |ong-term perfornmance nonitoring plan.
7.11.2.2 Renedial Action Objectives

The Zone 3 ROD Amendment (MAH, 2003d) identified the follow ng general Zone 3ROAs rel evant
to Site 73:

e Protect human receptors fromingestion of, or direct contact with, contam nated
groundwat er that may present and unacceptable health risk;

e Conply with chem cal -specific ARARs; and

e Prevent discharge of contam nated groundwater to surface water bodi es where such
di scharges may cause unacceptabl e risks to human health and the environnent.



G oundwat er Restoration Goals for groundwater at Site 73, as presented in the Zone 3 ROD
Amendnent (MAH, 2003d) are listed in Table 7.11-1.

7.11.2.3 Remedy Description
The response action activities documented in the ROD Arendrent i ncl uded:
e In-situ groundwater treatment with a zero valent iron PRB;

e DMnitored natural attenuation of the groundwater contam nant plume downgradi ent of
t he PRB; and

e Inplenmentation of a | ong-term performance nonitoring plan.

In addition, the Zone 3 ROD Anendnent (MAH 2003d) noted the inplenentation of ICS as a
conponent of the Site 73 remedy. |ICS are the non-technical non-engi neering actions which
support or conpl erment the inplenentati on of cleanup actions required by the renedy.

I npl erent ati on, nonitoring, and enforcement of the selected ICS are used to ensure
protection of human health and the environnent at property enconpassed by Site 73. The
goals of the ICS are designed to be protective on human health and the environnment and

i ncl ude:

e Prevent exposure to contam nated soil;

e Prevent exposure to contam nated groundwater;

e Protect the integrity of the Site 73 PRB and nonitoring well networks
7.11.2.4 Renedy |nplenentation

Alimted groundwater quality profiling investigation was perfornmed in the summer of 1996
(Johnson, 1996) to deternine the extent of the chlorinated plumfromSite 73.

Suppl enental profiling was perforned in the fall of 1996 in an unsuccessful attenpt to
defi ne the downgradi ent edge of the plume (Johnson, 1997). Bechtel Environnental, Inc
(Bechtel) continued to perform additional characterization activities in 1997 to
investigate the potential for DNAPL in the source area (none was found), characterize
shal | ow bedrock groundwater conditions, and to define the downgradi ent portions of the
plume. Results fromthis supplemental characterization activity were used to eval uate
renmedi al alternatives, and it was determned that a PRB woul d be a technically feasible
renmedi al option at site 73.

A siting study was conpleted in March, 1999 to provide a detail ed understanding of the
hydraul i c, geotechnical, and geologic conditions at the proposed PRB | ocati on as needed to
support the design and installation of the PRB. Results formthis effort, which involved
the collection of data to quantify soil engineering properties, hydraulic paraneters in
the soil ad bedrock, lithology, and contam nant distribution, were presented in the

Techni cal Menorandum for the Perneable Reactive WAll Siting Study (Bechtel, 1999a).
Additionally, Bechtel perforned groundwater flow neasurenents in the vicinity of the PRB
follow ng the conclusion of renedial activities at Site 73. The results are discussed in
t he Techni cal Menorandum for G oundwater Flowneter Measurenment Results at Pease AFB
(Bechtel, 2001a).

In 1999, the 150-feet long by 2.5-feet wi de PRB containing zero-valent iron (FEi1) was
constructed approxi mately 135-feet downgradient of the Site 73 source area. The PRB
was constructed to a depth of approxinately 34-feet bgs (overburden/weat hered bedrock
interface).

Construction of the PRB was conpl eted in August 1999, and a one-year performance
nmoni toring programwas perforned to evaluate the PRB. G oundwater potentionetric and



anal ytical data were collected in accordance with the Site 73 Perneabl e Reactive Wl l
Technol ogy Denonstration, Perfornance Mnitoring Plan (Bechtel, 1999c). These data were
presented and evaluated on a prelinmnary basis in a series of quarterly reports, and a
conpr ehensi ve eval uation of the data was presented in the Site 73 Pernmeabl e Reactive Wall
Technol ogy Denonstration, Technol ogy Eval uati on Report (Bechtel, 2001b). At the sane
time, characterization of the downgradient plunme at Site 73 was investigated and reported
in the Techni cal Menorandum for the Investigation of the Downgradient Portion of the Site
73 Chlorinated Sol vent Plume (Bechtel, 2000b).

The Site 73 Perneabl e Reactive Wall Technol ogy Denonstration, Technol ogy Eval uati on Report
(Bechtel, 2001b) presented a conprehensive summary and eval uati on of perfornmance
nonitoring data collected during the one-year denonstration period. The performance
program determ ned that the PRB was successfully capturing and treating 100% of the
contam nated groundwater plume within the overburden. However, it was determned that a
portion of the plume was reaching the overburden/bedrock interface upgradi ent of the PRB,
and a snall portion of the total plune underflows the PRB. It was estimated in the
Technol ogy Evaluation that this portion of the contami nant plune that is underflow ng the
PRB represents | ess than 2% of the total contaninant mass within the plume. Consequently,
it was concluded that the PRB was perform ng as designed and the Air Force prepared and
submitted a Site 73 Draft Long-Term Monitoring Plan (LTMP) (Bechtel, 2001c).

Draft versions of the Site 73 Long-Term Monitoring Plans were submitted in 2001 (Bechtel,
2001c) and 2002 (MAH, 2002b). The EPA Region 1 stated in coments on the 2001 LTMP that
addi ti onal assessnent to better understand the portion of the VOC contami nant plune

passi ng underneath the PRB was required. These comments noted the inportance of

det er mi ni ng whet her hi gh concentration areas i medi ately downgradi ent of the PRB were the
result of portions of the contam nant plume underflowing the PRB or were the results of
original plume contam nation that had yet to flow to the downgradi ent nonitoring points.

The Air Force continued to collect perfornmance nonitoring data during 2001 and 2002 that
were reported in the Site 73 2001 Status Report (MAH 2002a) and the Site 73 2002 Status
Report (MMH, 2003a). The performance nonitoring included:

e Collection of analytical sanples for VOCs, intrinsic remediation and field
paranmeters annually from4l wells;

e Collection of water elevation data sem -annually (spring/fall) from56 nonitoring
poi nts;

e Collection of continuous water elevation data at eight nmonitoring points adjacent to
and within the PRB; and

e Annual reporting of data, interpretation and recomendati ons.

Based upon this performance data the Air Force Concluded that the PRBis effectively
capturing and reducing chlorinated VOC s in groundwater in the source area and is
fostering the reduction of chlorinated VOCs in the downgradi ent plune area. Recent

moni toring data indicate significant reductions of chlorinated VOCs in groundwater

downgr adi ent of the PRB. Figure 7.11-4 showthe limted extent of chlorinated VOCs in
groundwat er downgradi ent of the PRB above the RGS detected during the nost recent
monitoring activities. Figures 7.11-5, 7.11-6, and 7.11-7 show the current and historical
chl orinated VOC concentrations in nonitoring wells imedi ately downgradi ent of the PRB for
each on the hydrogeol ogi c zones. As shown in the figures, the PRH has had a significant

i mpact on the groundwater quality downgradient of the PRB since its installation noted by
t he decrease of VOCs downgradi ent.

The Air Force recomrended in the Site 73 2002 Status Report (MAH 2003a) that a
denonstration of remedial actions operating properly and successfully to allow for
transfer of deed of the Site 73 portion of Zone 3 and a new Long- Term Monitoring Pl an be



prepared and submitted in 2003. The Draft Denonstration of Renedial Actions Operating
Properly and Successfully (OPS) (MM, 2003b) was subnmitted for review in June 2003 and the
Draft Site 73 LMIP (MAH, 2004c) was submitted for review in January 2004.

When it was denonstrated that the OPS Denonstration and the LTMP would not be finalized in
2003, the Air Force subnitted the Fall 2003 Site 73 Perneabl e Reactive Wall Perfornance
Moni toring Fieldwork Notification (MM, 2003c) in August 2003 to propose additional

per formance nonitoring (as described above) during the review period of the OPS
Denonstration and the preparation period of the LMIP. The analysis of this performance
data is included in the Site 73 2003 Status Report (MM, 2004b). Concurrent to these site
specific regulatory activities, the Zone 3 ROD Arendnent (MM, 2003d) was finalized in
Decenber 2003. The Zone 3 ROD Anendnent included formal docunentation of the Site 73
remedy.

The OPS Denonstration was finalized in March 2004 (MAH, 2004a) and the LTMP was finalized
in April 2004 (MM, 2004c).

LUC/ICS are in place for Zone 3, including Site 73 (part of Zone 3 Excepted Subparcel).
The Air Force has retained rights under the 55-year long-termlease with the PDA on the
property, which includes LUCJ | C measures. These have been inpl enented, including a GWZ
prohi biting use of groundwater, a URZ prohibiting both residential use and establishment
of child care facilities, playgrounds or el enentary/secondary schools. The Zone 3 GVZ as
an ASN requiring concurrence fromthe Air Force for any devel opnent within the Gw and
specifically prohibits any activity that could disturb the ongoing renedy (PRB. The
ongoi hg use of the property conforns with the restrictions of the URZ, and this is not
expected to change. The LUS/ICS remain protective; no deficiencies have been identified.

7.11.3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW
The first Five-Year Review Report (Bechtel, 1999) recommended the performance of a
t echnol ogy denonstration, perfornmance nonitoring, and di scussions anong the EPA, NDHES,

and Air Force to determ ne the best approach for nmeeting CERCLA requirenents at Site 73.

As described in Section 7.11.2.3 and 7.11.2.4 above, the final remedy for Site 73 (PRB)
was sel ected and inplenmented. Selection of the renedy was docunented in the Zone 3 ROD
Amendnent (MAH, 2003d). In April 2004, the USAF received concurrence fromEPA on the
Denonstration of Renedial Actions Qperating Properly and Successfully, Site 73, forner
Pease Air Force Base, Portsnouth, New Hanpshire (MAH, 2004a).

Sel ection of the remedy and perfornmance of the renmedy were docunented in the follow ng
reports:

e« Site 73 Perneabl e Reactive Wall Technol ogy Denonstration Constructi on Report, Vol une
1 - Text and Appendi x A (Performance Mnitoring Plan). Bechtel, 1999c (Cctober).

e Techni cal Menorandum for Suppl enental Sanpling and Site 73. Bechtel, 2000a (March).

e Technical Menorandum for the Investigation of the Downgradient Portion of the Site
73 Chlorinated solvent. Bechtel, 2000b (June).

e Site 73 Pernmeabl e Reactive Wall Technol ogy Denonstration. Technol ogy Eval uation
report. Bechtel, 2001b (January)

e« Site 73 2001 Status Report. MM, 2002a (February).
e« Site 73 2002 Status Report. MM, 2003a (February).

e Zone 3 Record of Decision Arendnent. MHWH, 2003d (Decenber).



e Denonstration of Renedial Actions Operating Properly and Successfully, Site 73. MM,
2004a( Mar ch) .

7.11. 4 TECHNI CAL ASSESSMENT

The techni cal assessnent conponent of the five-year review consists of evaluating the
protectiveness of the renedy. The technical assessnent was perfornmed based on gui dance
provided in Section 4.0 of the Conprehensive Five-Year Review CQui dance (EPA, 2001).

7.11. 4.1 Question A
Question A |Is the renmedy functioning as intended hy the decision docunents?

A review of docunments, ARARs, and the results of annual nonitoring indicate that the
remedy is functioning as intended. Long-termnonitoring data indicate that the PRBis
successfully capturing and renediati ng a substantial portion of the contam nant plune
within the overburden, thus allowing for the downgradi ent plume to attenuate naturally
occurring conditions. The PRBis allow ng for groundwater quality, downgradi ent of the
PRB, to progress toward the attainment of the site specific RGS, and prevents the

m gration of contam nants offsite to downgradi ent groundwater discharge areas. The nost
recent sanmpling data fromSite 73 indicate that chlorinated VOCs were detected at only
three monitoring locations in the downgradi ent plune area and at concentrations only
slightly above (sanme order of nagnitude) at the Site 73 RGS. LUC/ I CS are being

mai ntai ned and nonitored to prevent potentially unacceptabl e hunan exposure to site
contaminants in groundwater.

7.11. 4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial
action objectives used at the tine of the renedy selection still valid?

Changes in Standards: Goundwater restoration goals for Site 73 were established in the
Zone 3 RCD Anendment (MAH, 2003d). There have been no changes in standards.

Changes in Exposure Pathways: There have been no changes in physical site conditions, |and
use, or exposure pathways that would affect the protectiveness of the renedy.

Changes in R sk Assessnent Met hods: There have been no significant changes in risk
assessnent procedures.

Expected Progress Toward Meeting RAGs: Inplenentation of the renedy is expected to neet
RACs, based on observed decreasi ng contam nant concentration trends downgradi ent of the
PRB.

7.11.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No information cone to light that would call into question the protectiveness of the
rermredy.

7.11. 4.4 Techni cal Assessnent Summary

As described above, the remedy at Site 73 is functioning as intended by successfully
capturing and renedi ati ng a substantial portion of the contam nant plunme within the
overburden, thus supporting natural attenuation of the downgradient plune. Additionally,
LUC/ICS are in place and perform ng as expected. No changes in exposure pathways or
toxicity and other contam nant characteristics are affecting the protectiveness of the



remedy. The renedy is currently progressing toward achi evenrent of RAGs, and no ot her
information has come to light that would call into question the protectiveness of the

r ermredy.

7.11.5 | SSUES

No issues were identified for Site 71.

7.11. 6 RECOMVENDATI ONS AND FOLLOMJP ACTI ONS

Routine long-termnonitoring should continue. Routine data eval uation of groundwater flow
conditions and trends in groundwater quality should be perforned to assess PRB perfornmance
and optim ze long-termnonitoring activities.

7.11. 7 PROTECTI VENESS STATEMENT

The remedial action at Site 73 (installation of the PRB, establishnent of the Zone 3 GWZ
with long-termnonitoring, and institutional controls on the property) is protective of
human health and the environnent, and will renmain so in the future as groundwater RGS are
achi eved.
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7.12 ZONE 3, SITE 49
7.12. 1 BACKGROUND
7.12.1.1 Site Description

Sitc 39 is approximately 5 acres in size and is located at the intersection of Pease

Boul evard and International Drive. Figure 7.12-1 shows the location of Site 49. Building
#22 has been denolished and the site has been redevel oped with a privately owned office
bui l di ng. Construction of an additional commercial office building and parking garage was
conpl eted on the parcel of land located to the west of Site 49 in 2002, including the
construction of a stormmvater retention basin | ocated approxi mately 300 feet to the

sout hwest of the Site. (MAH, 2003a). Figure 7.12-2 shows the location of specific site
features at Site 49.

In general, the geology at Site 40 consists of sandy/silt backfill material and a native
gravel |y sand overburden overlying fractured phyllite bedrock. The site subsurface is
conprised of three interconnected hydrogeol ogi c zones, whose depth and thickness vary
throughout the site. These are, in order of decreasing depth

Zone 1. Overburden - The overburden consists mainly of fill material, silty sand and
glacial till conprised of a poorly sorted mxture of gravel, sand, and silt from ground
surface to a varying depth of 15 to 20 feet bgs in the area i medi atel y downgradi ent of
former Building #22.

Zone 2: Shal l ow Bedrock - A highly fractured zone of weathered phyllite bedrock underlies
the overburden and has a thickness range of 1 to 5 feel in the area i mediately
downgr adi ent of former Building #22. Fractured bedrock is encountered at depths rangi ng
fromapproximately 14 to 20 feet bgs across the site.

Zone 3: Deep Bedrock - Site investigations have indicated that bedrock becones
increasingly conpetent with depth. Conpetent bedrock has been generally encountered at
depths ranging from 16 to 24 feet bgs in the area i medi ately downgradi ent of the forner
Bui | ding #22 and at depths ranging from24 to 32 feet bgs in the downgradi ent plune.

G oundwat er | evel measurenents collected during investigations and nonitoring activities
indicate that groundwater is generally encountered at a depth of 4 to 8 feet bgs across
the site. Potentionetric surface mapping has indicated that groundwater horizontal flow
is generally in an easterly direction across the site

Hori zontal groundwater seepage velocity for the overburden (Zone 1) is calculated as
ranging froml.ft/day to 2.4 x 10-4 ft/day. Horizontal groundwater seepage velocity for
the shal | ow bedrock (Zone 2) is calculated as ranging from0.26 ft/day to 1,1 x 10-2
ft/day. These ranges of val ues were obtained by using reported K val ues, an average
hydraul i c gradient of 0.03 and a porosity value of 0.3 for overburden soils and 0.2 for
shal | ow bedr ock

Air Force records for Site 49 indicate that TCE and PCE were used as solvents and
degreasers at Building #22. TSE was in common use at Pease AFB from 1956 until 1973

and was reported to have been used at Building #22 until 1978. d eani ng and degreasi ng
operations were conducted in the vicinity of the south wing area of Building #22, with
di scharges to the environnent apparently occurring in the formof spills or on-site

di sposal associated with the normal daily operations. These discharges resulted in

rel ease of TCE and PCE to the soils and groundwater in the vicinity of the building. The
resulting VOC plune is being treated with a zero-valent iron perneable reactive barrier
(PRB).

Figure 7.12-3 shows the area of historic groundwater contam nation, the wells in the | ong-
termnonitoring network and the predom nant groundwater flow direction



7.12.1.2 Initial Response

In 1997, approximately 800 cubic yards of contam nated soil were renoved. In 1998, a
crushed drum and approximately 3 cubic yards of inpacted soil were renoved east of forner
Bui | di ng #22. Post-renoval sanpling concluded that the najority of the inpacted soils
were renoved (Bechtel, 1999).

7.12.1.3 Basis for Taking Action

The Zone 3 Record of Decision (ROD) (Weston, 1995) did not include Site 49. Previous
investigations of Site 49 by R W G llespie & Associates, (1997) Bechtel Environnental
(Bechtel ) (1997) and TN & Associ ates (1999) identified chlorinated organics in both soils
and groundwater. The primary contam nants include TCE, PCE, and their associ ated
degradation products. The source of the contam nation is presuned to be the forner

mai ntenance activities in the vicinity of the garage of former Building #22.

In Novenber and Decenber of 1999, a supplenental site characterization was conducted by
Versar, (Versar, 2000a) to optim ze the location and geonetry of the proposed renedi al
action (a PRB containing zero-valent iron {Feo]). Results of soil sanples collected from
the overburden soil indicated that no VOCs conpounds exceeded the New Hanpshire S-3 Soil
Standards. Results of overburden groundwater sanples identified 11-dichl oroethane (DCE),
cis-1,2-DCE, PCE, TCE, and vinyl chloride as contam nants of concern, which exceeded the
appl i cabl e New Hanpshire Anbi ent G oundwater Qaulity Standards (AGX)(NHDES, 1999). The
maj or contam nant detected was TCE with a maxi numval ue of 491 ug/L, which exceeds the
AGX® of 5 pg/L. Bedrock groundwater sanple results identified 1,1-dichloroethane (DCA),
1.1-DCE, cis-1,2-DCE, PCE, TCE, and vinyl chloride as the contam nants of concern at
concentrations above their respective AGQS. TCE was the major contam nant detected with a
maxi mum val ue of 2,440 pg/L, exceeding the AGXE of 5 ug/L.

I'n June 2000 the Air Force issued The Site 49 Renedi al Action Decision Consensus Statenent
(AFBCA, 2000) docurenting the renedial action decision for Site 49, which included the
installation of an in-situ remediation systemusing zero-valent iron in a PRBto restore
cont am nat ed groundwat er downgradi ent of the PRB. This conceptual renediation nodel works
on the basis of groundwater flow ng through the reactive barrier under natural gradient an
degrading the chlorinated VOCs through the process of reductive dehal ogi nati on.

7.12. 2 REMEDI AL/ REMOVAL ACTI ONS

7.12.2.1 Regul atory Actions

Descri bed bel ow are the controlling docunents that present the sel ected renedy.

Site 49 Action Menorandum for a Non-Time Critical Renoval Action (2000):

On February 29, 2000, the Air Force issued an Action Menorandum for a Non-Time Critical
Removal Action for Site 49. This docunent outlines the selection of a perneable reactive
barrier as the renoval action to be inplemented at the site to address contam nat ed
groundwat er ( AFBCA, 2000).

Zone 3 Reeord of Decision Arendnent (2003):

The Zone 3 ROD Anmendnent (MAH, 2003b) fornmally docunented the response action inplenented
at Site 49 to be consistent with CERCLA of 1980 and NCP. The response action activities
docunented in the RCD Arendrent incl ude:

e In-situ groundwater treatment with a zero-valent iron PRB;

e DMnitored natural attenuation of the groundwater plune downgradi ent of the PRB;



e Inplenentation of a | ong-term perfornmance nonitoring plan; and
e Establishment of a GV in accordance with New Hanpshire regul ations.
7.12.2.2 Renedial Action Cbjectives

The Zone 3 ROD Anendnent (MAH, 2003b) identified the followi ng general Zone 3 RAGs
relevant to Site 49:

e Protect human receptors fromingestion of, or direct contact with, contam nated
groundwat er that may present an unacceptable health risk;

e Conply with chem cal -specific ARARs; and

e Prevent discharge of contam nated groundwater to surface bodi es where such
di scharges nmay cause unacceptable risks to human health and the environnent (MM,
2003b) .

RGS for groundwater at Site 49, as presented in the Zone 4 ROD Arendnent (MM, 2003b), as
listed in Table 7.12-1.

7.12.2.3 Renedy Description
The response action activities docunented in the ROD Arendnent i ncl uded:
e In-situ groundwater treatment with a zero-valent iron PRB;

e DMonitored natural attenuation of the groundwater contam nant plunme downgradi ent of
the PRB;

e Inplenentation of a | ong-term perfornmance nonitoring plan; and

e Establishment of a GV in accordance with New Hanpshire regul ations.

In addition, the Zone 3 ROD Anendnent (MAH 2003b) noted the inplenentation of ICS as a
conponent of the Site 49 remedy. ICS are the non-technical non-engineering actions which
support or conpl erment the inplenentati on of cleanup actions required by the renedy.

I npl erent ation, nonitoring, and enforcement of the selected ICS are used to ensure
protection of human health and the environnent at property enconpassed by Site 49. The
goals of the ICS are designed to be protective of human health and the environnment and

i ncl ude:

e Prevent expose to contami nated soil;
e Prevent exposure to contam nated groundwater;

e« Protect the integrity of the Site 49 and Site 73 PRBs, groundwater treatnent
systens, and nonitoring well networks.

Speci fic conponents of the ICS include deed restrictions, engineering controls, |ease
restrictions, notice of the deeded transfer of property, monitoring and enforcenment of the
I CS.

7.12.2.4 Renedy |nplenentation

I'n June-July of 2000, Versar installed the PRB at Site 49 with both a shall ow and deep
conponent. Figure 7.12-2 shows the | ocation of these components of the PRBs. The PRB
conponent installations are sunmmari zed bel ow and detailed in the Shall ow and Deep PRB



Construction Installation Report (Versar, 2000b).

The shal |l ow PRB was pl aced in the overburden at a |ocati on downgradi ent of the highest VOC
groundwat er concentrati ons. Upon conpletion, the shallow PRB neasured approxi mately 150
feet in length, and had an average depth and thickness of 15 feet and 2.5 feet,
respectively. The shall ow PRB conponent was desi gned as a continuous wall extending from
the groundwater surface (approximately 5 feet bgs) to the top of the shall ow bedrock
(average depth 15 feet bgs). The wall thickness was to be determ ned by the construction
nmet hod sel ected, and was to be equivalent to 0.75 feet of 100 percent iron as cal cul ated
for the specific site conditions by Environnental Technol ogies, Inc. (ETlI), the proprietor
of this patent-pendi ng renedi al technol ogy (Versar, 2000b). The wall was installed
approxi mately 200 feet downgradi ent of the suspected source area and al ong the western
edge of the present office building.

The deep PRB consists of 40 shall ow bedrock borings, 6 inches in dianeter, spaced at 5-
foot intervals and backfilled with 100 percent zero-valent iron within the zone of
interest, approximately 15 to 30 feet bgs. The deep PRB portion of the wall was pl aced
parallel to the shallow portion and at a 75-degree angle to the groundwater flow direction
in order to maintain optinmal plunme/PRB contact area.

Performance and | ong-termnonitoring groundwater nonitoring is ongoing at Site 49 as part
of a renedial action for the Site. A total of sixteen nonitoring wells and twel ve
piezioneters were installed i n August and Septenber 2000 to augnent the set of existing
on-site wells. The piezioneters were placed in clusters downgradi ent of the PRB to expand
coverage of the existing nonitoring well network, both horizontally and vertically. The
remai ning two nonitoring wells were placed upgradient of the PRB to determine the quality
of groundwater entering the PRB.

The USAF subnitted the Site 49 G oundwater Managerment Permit Application Substantive
Requi renents Denonstration (MAH, 2002a) in February 2002 and received witten approval of
the demonstration from NHDES in May 2002. The approval of the Substantive Requiremnents
Denonstration established a GW for Site 49 as described in Env-Wn 1403 (Figure 7.12-2).

The Zone 3 ROD Anendnent (MAH, 2003b) was finalized in Decenber 2003 and included Site 49
to formally docunment the inplenented renedy, consistent with CERCLA and the NCP. The Zone
3 ROD Anendnent (MAH, 2003b) established site-specific groundwater restoration goals for
Site 49. The Site 49 RGS are listed in Table 7.12-1.

Performance nonitoring at site 49 is currently performed in accordance with the Site 49
Per f ormance and Long- Term Monitoring, Sanpling, and Anal ysis Plan, Revision 1 (MM,
2002c). Perfornmance and long-termnonitoring data to date indicate that groundwater
contami nant concentrati ons and plune geonetry at Site 49 are currently relatively stable
across the site and only minor concentrati on decreases are observed downgradi ent of the
PRB. This consistency in concentrations has been attributed to several factors,

i ncl udi ng:

e« Avrelatively | ow groundwat er seepage velocity found on site, caused by the aquifer’'s
relatively | ow hydraulic conductivity;

e Installation of the PRB within the existing contaninant plune; and

e Lack of possibility that the PRBis receiving and treating groundwater from both
upgr adi ent and downgradi ent of the PRB and is transmtting treated groundwater to
the aquifer and the southern end of the PRB.

To date, groundwater containing VOCs above the Site 49 groundwater RGS has not m grated
outside the Site 49 GW boundary. LUCICS are in place for Zone 3, including the Site 49
excepted subparcel. The Air force has retained rights under the 55-year |ong-terml ease
on the property which includes establishrment of LUC/ IC neasures. These have been



i mpl enented, including a GVZ prohibiting use of groundwater, a URZ prohibiting both
residential use and establishnent of child care facilities, playgrounds, or

el ement ary/ secondary schools. The Site 49 GWZ is an ASN requiring concurrence fromthe
Air Force for any devel opment within the GVZ and specifically prohibits any activity that
coul d disturb ongoi ng renedi es. The ongoi ng use of property conforns with the
restrictions of the URZ, and this in not expected to change. The LUC/ICS renmin
protective: no deficiencies have been identified.

7.12. 3 | MPLEMENTATI ON OF RECOMMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999) recommended noving forward with an EE/ CA
and renoval action and final renedy selection at Site 49.

As described in Section 7.12.2.3 and 7.12.2.4 above, the final renedy for Site 49 (PRB)
was sel ected and inplenmented. Selection and construction of the renedy were docunented in

the follow ng reports:

e Technical Menorandum Supplenental Site Characterization. Versar, |Inc. 2000a.
(February).

e Shallow and Deep PRB Construction Inplementation Report. Site 49 Renedial Action.
Versar, Inc. 2000b. (February).

e Site 49 Renedial Action Decision, Consensus Statenent. AFBCA. June 16, 2000. (June).

e Zone 3 Record of Decision Arendnent, MM, 2003b. (Decenber).
Performance of the remedy after inplenentati on was docunented in the foll ow ng:

e Site 49 Renedial Action - Goundwater Sanpling and Analysis Summary Report (Vol unme
1-4). Versar, Inc. 2001. (January).

« Site 49 2001 Annual Report. MAH, 2002b. (May).

e« Site 49 Goundwater Managenment Permt Application Substantive Requirenents
Denonstration. MM, 2003a. (My).

e« Site 49 2002 Annual Report. MM, 2003a. (April).
Performance nmonitoring requirements for Site 49 were docunented in the foll ow ng:

e Site 49 Performance and Long- Term Monitoring Sanpling and Analysis Plan. Versar,
Inc. 2000c. (Novenber).

e Site 49 Performance and Long- Term Monitoring Sanmpling and Analysis Plan, Revision 1.
MAH, 2002c. (July).

7.12.4 TECHNI CAL ASSESSMVENT

The techni cal assessnent conponent of the five-year review consists of evaluating the
protectiveness of the renedy. The technical assessnment was performed based on gui dance
provided in Section 4.0 of the Conprehensive Five-Year Review Quidance (EPA, 2001).
7.12.4.1 Question A

Question A |Is the remedy functioning as intended by the decision docunents?

A review of documents, ARARs and the results of perfornmance nonitoring indicate that the
remedy is functioning as intended. Initial soil renmoval efforts resulted in source



reduction. The PRB is passively capturing and facilitating reductive dechlorinization of
contam nated groundwater. However, further investigation of groundwater flow
characteristics in the imediate vicinity of the PRBis required to provide a conplete
under st andi ng of PRB performance. Long-termnonitoring data indicate that contani nant
concentrations are relatively stable across nuch of the site, groundwater contam nating
concentrations of VOCs above the Site 49 RGS has not migrated outside of the established
GV, and the nost recent sanpling data fromSite 49 indicate reductions of chlorinated
VQOCs in several downgradi ent plume nonitoring points. LUCJICS are naintai ned and
nonitored to prevent potentially unacceptabl e human exposure to site contam nants in
groundwater and to prevent | and uses that are prohibited under the |long-termlease.

7.12.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedia
action objectives used at the tine of the renedy selection still valid?

Changes in Standards: G oundwater restoration goals for Site 49 were established in the
Zone 3 ROD Amendnent (MAH, 2003b). There have been no changes in standards

Changes in Exposure Pathways: Field investigations that supported the devel opnent of the
Novenber 1999 Site 49 EE/ CA included the collection of soil gas sanples to evaluate the
potential intrusion of VOC vapors into the commercial office building overlaying the
groundwat er plune. Four soil gas sanples were collected inmediately next to the office
bui | di ng foundation. G oundwater contam nant concentrations for five VOCs exceeded
NHDES s Contaminated Site Rick Characterizati on and Managenent Policy (RCW) GNM2
standards. These standards are intended to provi de guidelines on when it may be
appropriate to exam ne the indoor air exposure pathway. None of the five Site 49 VQOCs
were detected in the soil gas sanples that were collected. Since conpletion of the EE/CA
and subsequent construction of the PRB, additional guidance, including EPA's Draft

Qui dance for Evaluating the Vapor Intrusion to Indoor Air Pathway from G oundwater and
Soi | s (Novenber, 2002), has been developed to aid in evaluating the potential for human
exposure fromthis pathway. The Air Force will consider this and any other appropriate
gui dance to determine in the vapor intrusion pathway at Site 49 requires additiona

anal ysis. There have been no changes in physical site conditions, |and use, or exposure
pat hways that woul d affect the protectiveness of the remnedy.

Changes in Toxicity and G her Contam nant Characteristics: There have been no changes in
toxicity or other contani nant characteristics

Changes in R sk Assessnent Methods: There have been no significant changes in risk
assessnent procedures

Expected Progress Toward Meeting RAGs: |nplenentation of the renedy is currently meeting
the RAGCs of preventing exposure to contani nated groundwater, and preventing the discharge
of contani nated groundwater to surface water bodies. A longer than anticipated time frane
may be needed to neet groundwater ARARs, because of site-specific factors (e.g., |low
hydraul i ¢ conductivities; low gradient, limted recharge). However, the remedy is stil
expected to nmeet groundwater restoration goals in the future.

7.12.4.3 Question C

Question C. Has any other information cone to light that could call into question the
protectiveness of the remedy?

No i nformation has come to light that would call into question the protectiveness of the
renmedy?



7.12. 4.4 Technical Assessnent Summary

As described above, the remedy at Site 49 is functioning as intended by successfully
capturing and renedi ating a portion of the contam nant plune w thin the overburden.
Additionally, LUCICS are in place and perform ng as expected. No changes in exposure

pat hways, toxicity or other contam nant characteristics are affecting the protectiveness
of the remedy. The potential vapor intrusion pathway has not been exam ned since 1999 and
may require analysis if nore specific guidelines become available for comerci al

buil dings. Wile declining COC trends have yet to develop across all portions of the
downgradi ent plune, the renedy is currently progressing toward achi evemrent of RGS. No
information has come to light that would call into question the protectiveness of the

r erredy.

7.12.5 | SSUES

Addi tional investigation of the hydraulic characteristics in the imediate vicinity of the
PRB shoul d he perfornmed to allow better understandi ng of groundwater flow near and
through the PRB and support assessnent of remedy perfornance.

7.12. 6 RECOMVENDATI ONS AND FOLLOMJP ACTI ONS

Routine long-termnonitoring should continue. Routine data eval uation of groundwater flow
conditions and trends in groundwater quality should be perforned to assess PRB perfornmance
and optim ze long-termnonitoring activities. Investigation should be perforned to
confirmthe hydraulic characteristics of the PRB and surrounding aquifer. Additionally,
investigation of the possible vapor intrusion pathway shoul d be undertaken when EPA

gui dance nore applicable to comrercial buildings is avail able.

7.12. 7 PROTECTI VENESS STATEMENT

The remedial action at Site 49 (installation of the PRB, establishnment of the GWZ with
long-termnonitoring, and institutional controls on the property) is currently protective
of human health and the environnment, and will remain so in the future as groundwater RGS
are achi eved.
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8.0 CATEGORY 2 SITES, LONG TERM MONI TORI NG ONLY, SURFACE WATER/ SEDI MENT
W TH REMEDI AL ACTI ONS COVPLETED.

8.1 MAP

Category 2 sites addressed in this Five-Year Review Report include drai nage features
associated with Zone 1, Drainage Area 1 (Pauls Brook), Drainage Area J (Railway Ditch and
Fl agst one Brook) and Zone 3, Drainage Area F (McIntyre Brook). The locations of these
drai nage areas are illustrated in Figure 8.1-1.

8.2 DATA SUWARY TABLE

Table 8.2-1 sunmarizes information in this Five-Year Review Report for sites in Category
2. The colums in this table include the follow ng information:

Site |.D. - The IRP Zone and site identifier used in the Five-Year Review Report (Bechtel,
1999).

Sites Included - Alisting of individual IRP sites included under the | RP Zone/site
identifier in this Five-Year Review Report.

Site Chronol ogy - A chronological listing of najor docunents associated with renedial
actions perforned at the sites.

Background - Description of site location and brief history of site activities that may
have resulted in the rel ease of hazardous substances to the

Remedi al Actions - Description of cleanup actions perforned at the site.

I npl enent ati on of Recommendations From Last Five-Year Review - Sunmary of |RP actions
perforned during the reporting period (1999-2004).

Remarks - Primary docunent(s) governing renedial actions at the site.

8.3 FI VE- YEAR REVI EW CF CATEGCRY 2 SI TES

I ndi vi dual subsections are provided to docunent the Five-Year Review process for each of
the sites included in Category 2. These subsections are organi zed by | RP Zone/site
identifier used in the Five-Year Review Report, (Bechtel, 1999), and include the

foll owi ng:

e Background information: site description, initial responses, and basis for taking
action;

e Renedial/renoval action description: regulatory actions, RAGs, renedy description,
and remedy i npl enent ati on;

e Inplenentation of recommendati ons fromlast five-year review,

¢ Technical assessnent: answers to Questions A B, and Cin the Conprehensive Five-
Year Revi ew Qui dance (EPA, 2001;

. | ssues;
e Reconmendati ons and fol |l ow up actions;

« Protectiveness statenents; and



* References
8.4 ZONE |, PAULS BROXK
8. 4.1 BACKGROUND
8.4.1.1 Site Description

Paul s Brook is the primary drainage feature in Drainage Area A and is shown in Figure 8.4-
1 (Bechtel, 1998a). The drainage collects surface water and sedinent from BFSA (Site 13)
and a portion of PCDA (Site44). Pauls Brooks begins west of the ArboretumDrive slightly
north of Site 13, as an energent wetland dom nated by cattails. Surface water runoff from
Site 13 is directed through stormmater drains and enpties into Pauls Brook before it
crosses under ArboretumDrive. On the eastern side of Arboretum Drive, Pauls Brooks
enters a second, larger, wetland area (the focus of historical remedial action) |ocated
bet ween Arboretum Drive and the Spaul di ng Turnpi ke (see Figure 8.4-2). Pauls Brook flows
through this wetland area and is carried off base through a culvert beneath the Spaul di ng
Tur npi ke and eventual | y di scharges to the Piscataqua River.

Pauls Brook is a relatively small streamwith a flow velocity of less than 0.5 feet per
second )ft./sec.) And the streambed ranged 0.8 feet wide and 0.1 to 0.3 feet deep (USAF,
1997).

Potenti al sources of contami nation for Pauls Brook included the Paint Can D sposal Area
and the Bulk Fuels Storage Area. The Paint Can D sposal Area was reportedly operated over
a 30-year period and as used to store and di spose of drunms that contained pai nt and paint
resi dues (Weston, 1993a). An intense test pit operation, perforned in 1992, included
renoval of potential contam nant sources, including grossly contam nated soil and crushed
drums. Soil sanples collected during the test pit operations identified mnor |evels of
contamination in a limted nunber of sanples. Contami nation consisted primarily of VCCs,
including chlorinated sol vents and BTEX conpounds; SVOCs conprised of | ow concentrations
of PAHs and benzoic acid; DDT rel ated pesticides and the herbicide 2,4,5-TP (Silvex); and
I ow concentrations of TPHs. No further renedial actions under the CERCLA were required
for Site 44 (Weston, 1995a).

The BFSA (Site 13) was in operation from 1953 to 1994. Prior to base closure, the site
served as the main fuel storage area at the base for both the USAF and the New Hanpshire
Air National Quard. Petroleumproduct spills were reported to have occurred at the site
(Weston, 1993b).

Pesti ci de conpounds have been detected in Pads Brook throughout the history of nonitoring
this drainage. Pesticides detected in Paul's Brook nmay he the result of routine regular
use of pesticides in the area or frompast operational activities at the former G vil

engi neeri ng Departnent conpl ex.

8.4.1.2 Initial Response

No renedial action was perforned at Pauls Brook prior to finalization of the Brooks and
Di tches ROD (USAF, 1997).

8.4.1.3 Basis for Taking Action

Al though Pauls Brook is located within Zone 1, surface water and sedi nent renedi al actions
and sanpling were separated fromthe Zone 1 ROD in order to conplete renedial actions at
Zone 1 without delay (USAF, 1997). A RI/FS process was undertaken to address surface

wat er and sedi ment within Pauls Brook (Wston, 1995b). Both organic and inorganic
constituents were detected in surface water within Paul s Brook and organics, inorganics,
PAHs, and pesticides were detected in sedinent within Pauls Brook. The results of human
heal th and ecol ogical risk assessnents perfornmed for the Brooks and Ditches ROD (USAF,



1997) identified organic and inorganic constituent in sedinment within Pauls Brook as
posi ng an unacceptabl e ecological risk and a renmedial alternative was identified in the
ROD, as described bel ow.

8. 4.2 REMEDI AL/ REMOVAL ACTI ONS

8.4.2.1 Regul atory Actions

Described bel ow are the controlling docunents that present the sel ected renedy.
Brooks and Ditches Operable Unit Record of Decision (1997):

Renmedi al action of Pauls Brook was addressed in the Brooks and D tches RCD (USAF, 1997).
The chosen alternative for Pauls Brook included the renoval and off-site di sposal of
cont am nat ed sedi ment fromthe brook.

8.4.2.2 Renedial Action (bjectives

The ROD identified and docunented RAGCs for Pauls Brook as the protection of ecol ogical
receptors fromdirect contact with, or ingestion of, sedinent containing contam nants at
concentrations that nmay present an unacceptabl e ecol ogi cal risk.

The cl eanup goal s established in the Brooks and Ditches ROD for sedinments within Pauls

Brook drainage are included in Table 8.4-1. The Brooks and Ditches ROD did not identify
cl eanup standards for surface water. Surface water data collected during nonitoring were
conpared to New Hampshire Water Quality Criteria for Toxic Substances (WQC()Env-W 1700).

8.4.2.3 Renedy Description

To neet the RAGs described above for Pauls Brook objective, a renedy was sel ected which
included the foll owi ng conponents:

e Excavation and renoval of sedi nent exceeding cl eanup goals;

¢ Excavated sedi nent exceedi ng cleanup goals from Pauls Brook transported off-base for
treatnent and/or disposal;

e Sedinent and erosion control during excavation. Sedinent excavations backfilled
with clean fill;

e Restoration of wetlands inpacted or destroyed by sedi ment excavati on at Paul s Brook;
e Environnmental nonitoring during renedial operations; and

e Long-termenvironnental nonitoring in Pauls Brook, consisting of sedinent and
surface water sanpling and anal ysis (USAF, 1997).

8.4.2.4 Renedy | nplenentation

A renmedi al action to renove contam nated sedi nent from Pauls Brook was conpleted in the
fall of 1997. The excavation limts for the renoval action were defined in the Mlntyre
Brook and Paul s Brooks Zone 3 Excavation and Constructi on Wrrk Pl an Addendum (Bechtel,
1997). Excavation was conducted in the flooded perinmeter of the brook and resulted in the
removal of 2,242 tons on sedi nent (Bechtel, 1998b). Excavation in the cleanup area
proceeded until sedi ment concentrations of arsenic, cadm um chrom um copper, |ead,

ni ckel, zinc, 4,4 -DDT, 4.4 -DDE, and total PAHs were bel ow the cl eanup goal s.

Three permanent surface water and sedi ment nonitoring stations (23-8040, 23-8041, and 23-
813), shown in Figure 8.4-2 were established in Pauls Brook for |ong-termnonitoring



activities and have been nonitored since June of 1991. Currently, long-termnonitoring at
Paul s Brook is performed in accordance with the Basew de Surface Water and Sedi nent Long-
Term Monitoring Plan - Year 2003 Update (MAH, 2003a) and consists of sediment nonitoring
for site specific netals only. Surface water nonitoring at Pauls Brook ceased in 2003,
with EPA and NHDES concurrence.

Long-termnonitoring data indicate that site-specific netals in sedinment continue to be
det ected above the cleanup goals at relatively stable concentrations. Metals and pesticide
concentrations in surface water are stable or decreasing bel ow the New Hanpshire WX
(1999), Env-W 1700 (MMH, 2003b). As a result, surface water nonitoring was renoved from
the long-termnonitoring programin 2003. Long-termmonitoring of pesticides and PAHs in
sedi nent was al so discontinued in 2003. Data indicated that detections of these conmpounds
in sedinent are decreasing or bel ow established renedial goals and the remaining
detections of these conpounds was concluded to be the results of non-site rel ated
activities (MM, 2002). The Air Force received EPA and NHDES concurrence on these

moni toring reductions prior to nmaking changes to the |ong-termnonitoring programat Pauls
Br ook.

8. 4.3 | MPLEMENTATI ON CF RECOMVENDATI ONS FROM LAT FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999), concluded that the remedy at Paul s
Brook renumined protective of human health and the environnent. Annual eval uations of
surface water and sedi nent nonitoring were recomrended to track possible increasing trends
in metals concentrations in surface water and sedinment and to deternmine if additional
actions were necessary. Annual evaluations were al so recomrended to identify
opportunities to refine long-termnonitoring activities.

Annual sanpling and anal ysis have been perfornmed as recommended. Results of the
nonitoring were reported in:

e Basew de Surface Water, Sediment, and Fish Tissue Mnitoring, Long-Term Monitoring
Plan - Year 2000 Update. Bechtel, 200 (August).

e 2001 Basew de Surface Water, Sedinent, and Fish Tissue Mnitoring Annual Report.
MAH, 2002 (June).

e 2002-2003 Surface Water and Sedinent Monitoring Summary Report, (MM, 2003) June.

As described under Section 8.4.2.4 above, surface water nonitoring has been discontinued,
and sedi nent nonitoring has been reduced in scope based on decreasing trends in
concentration and/ or achi everment of renedial goals. These reductions in long-term

noni toring are docunented in:

e Basew de Surface Water and Sedi nent Long-Term Monitoring Plan - Year 2003 Update.
(MM, 2003 (March).

8.4.4 TECHNI CAL ASSESSMENT
8.4.4.1 Question A
Question A |s the renmedy functioning as i ntended by the decision docunents?

The remedy at Pauls Brook is functioning as intended by the Brooks and Ditches ROD (USF,
1997). The renedial action to renove contam nated sedi nent from Paul s Brooks as conpl et ed
during the fall of 1997, with excavation continuing until sedinent concentrations of
arsenic, cadmum chromum copper, lead, nickel, zinc, 4,4'-DDT, 4.4'-DDE, and total PAHs
were bel ow the cl eanup standards (Bechtel, 1999). Sedinent nonitoring has been reduced in
scope (PAHs and pesticides renoved as nonitoring paraneters) because of trends in
concentrations and/or attainment of cleanup goals. Surface water nonitoring was



di scontinued during 2003 because netal s and pestici de concentrations were stable and/or
decreasi ng bel ow New Hanpshire Water Quality Oriteria for Toxi ¢ Substances.

8.4.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup | evels, and renedia
action objectives used at the tine of the renedy selection still valid?

Changes in Standards: Ceanup goals for surface water at Pauls Brook were not established
in the Brooks and Ditches ROD (USAF, 1997). The New Hanpshire WQXC (Env-W 1700) were used
as the basis for conparison with surface water data until surface water nonitoring was

di scontinued in 2003 (wi th EPA and NHDES concurrence). There have been sone mnor changes
to the sedinent screening values used to derive the cleanup goals for netals (arsenic
chrom um copper, and zinc) in sedinent at Pauls Brook. These changes do not significantly
affect the protectiveness of the renedy.

Changes in Exposure Pat hways: There have been no changes in physical conditions,
exposure pathways and | and use that would affect the protectiveness of the renedy.

Changes in Toxicity and G her Contam nant Characteristics: Ecol ogical risk-based
concentrations were used to establish cleanup standards for cadmium 4,4'-DDD, 4,4'-DDT
and 4,4'-DDE.  Unlike human health risk assessnments, EPA does not recommend specific
toxicity reference doses for constituents in ecological risk assessnments. EPA and NHDES
have concurred that nonitoring for pesticides in Pauls Brook is no | onger warranted,
because data confirmteat the sedinent renedy at Pauls Brook was successful

The cl eanup | evel calculated for cadmiumin sedi ment was based on nodel ed ri sk estimates
to a short-tailed shrew (Weston, 1995c). The cl eanup val ue included in the Brooks and
Ditches ROD (USAF, 1997) is conservative and renains protective

Changes in R sk Assessnent Methods: The human health risk assessnent was conducted

foll owi ng EPA and EPA Region 1 guidance. There has not been any significant change in EPA
gui dance which could result in significant revisions to the cl eanup goals. The EPA has

i ssued several guidance documents on conducting ecol ogical risk assessments since 1997
However, the ecol ogical risk assessment that was conducted is consistent with current

gui dance and would not result in significant revisions to cleanup goals.

Expected Progress Toward Meeting RAGs: Renedial action objectives associated with the
sedi nent renoval at Paul s Brook have been attained. Long-termnonitoring has docunent ed
that surface water concentrati ons do not pose a threat to human health or the environment.

Concentrations of COCs in sedinment continue to be detected above the cl eanup goals, but do
not appear to show increasing trends. Additionally, concentrations of COCs in sedinment do
not appear to be directly affecting surface water quality within Pauls Brook

8.4.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has cone to light that would call into question the protectiveness of
the remedy?

8.4.4.4 Techni cal Assessnent Sunmary
As described above, the remedy at Pauls Brook is functioning as intended. The renedial

action objectives associated with the sediment renoval at Paul s Brook have been attai ned
Whi |l e mi nor changes exist in sediment screening data used to establish sediment cleanup



goal s for Pauls Brook, these changes have not inpacted the current protectiveness of the
remedy. No changes in exposure pathways or toxicity and other contam nant characteristics
are affecting the protectiveness of the renedy. No other infornation has been identified
that would call into question the protectiveness of the renedy.

8.4.5 | SSUES

The scope of long-termnonitoring at Paul s Brook consists of sedinent nonitoring for site-
specific netals, which continue to be detected above cl eanup goals. Surface water

noni toring has been elimnated as stable or decreasing. It is not anticipated that
concentrations of inorganic constituents in sedinment will decrease substantially in the
near term Since surface water concentrations are considered to be stable or decreasing
it is concluded that sedinent is not having an adverse effect upon surface water quality.
8. 4. 6 RECOMVENDATI ONS ANF FOLLOAUP ACTI ONS

Annual nonitoring of sedinment within Pauls Brook provides little additional information
concerning renedial progress at Pauls Brook, given the stable nature of inorganics in
sedinent. The sedi ment cleanup goals for inorganics within Pauls Brook, and the frequency
of monitoring, should be reevaluated by the BCT

8. 4.7 PROTECTI VENESS STATEMENT

The remedi al action at Pauls Brook (excavation of sedinent and | ong-termnonitoring of
sedi nent and surface water) is currently protective of human health and the environnent,
and is expected to remain so in the future.
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8.5 ZONE 3, MJ NTYRE BROXX
8.5.1 BACKGROUND
8.5.1.1 Site Description

Mclntyre Brook is the primary drainage feature in Drainage Area F and is shown in Figure

8.4-1 *Bechtel, 1998a). This drainage area receives surface water and sedinent fromthe
Flightline area (runway and aircraft parking apron), a portion of the field Mintenance
Squadr on Equi pnent cleaning Area (Site 11), the Leaded Fuel Tank Sl udge D sposal Area

(Site 10), Burn Area-1 (Site 22), Burn Area-2 (Site 37), Building 410/ pol ychl ori nated

bi phenyls (PCB) spill and UST site (Site 16), and a portion of Building 227 (Site 39).

The upstreamreach of Mlintyre Brook is a stormmater drai nage di scharge point for the
drai nage systemthat collects surface water runoff frommnost of the Flightline runway and
aircraft parking apron.

Ml ntyre Brook extends southwestward fromthe Flightline area to Geat Bay (approxinately
0.8 mles), where the brook di scharges. Four weirs regulate flow al ong the course of

Ml ntyre Brook, with sedinment catch basins positioned downstream of each of the weirs. The
width of the Brook is fairly consistent along its course (10-15 feet) and maintains a
fairly consistent water depth and velocity (0.8 to 1.0 feet and 0.1 to 0.18 ft./sec.
respectively) (USAF, 1997). Figure 8.5-1 shows the major features of the Ml ntyre Brook
drai nage area and nonitoring | ocations.

The prinmary contam nant source associated with MIntyre Brook is fuel related conpounds
fromthe Flightlne area. These conpounds include VOCs and PAHs. Runoff collected in the
stormdrains fromthe runway and the aircraft parking apron is diverted through and

oi | /water separator |ocated near the headwater of MIntyre Brook, prior to its discharge
into the brook. Additionally, as MlIntyre Brook flows off the base, it receives runoff
fromwetl ands, agricultural areas, the roadway, and groundwater di scharge

8.5.1.2 Initial Response

No renedial action was perforned at McIntyre Brook prior to finalization of the Brooks and
Dt ches ROD (USAF, 1997).

8.5.1.3 Basis for Taking Action

Al though Mcintyre Brook is |ocated within Zone 3, surface water and sedi nent remnedi al
actions and sanpling were separated fromthe Zone 3 ROD in order to conpl ete renedial
actions at Zone 3 without a delay (USAF, 1997). A RI/FS process was undertaken to address
surface water and sedinent within Mlntyre Brook (Wston, 1995). Both organic and
inorganic constituents were detected in surface water within MlIntyre Brook and organics,

i norgani cs, PAHs, and pesticides were detected in sedinent within Mlntyre Brook. The
results of human health and ecol ogi cal assessnents performed for the Record of Decision
for the Brooks/Ditches Operable Unit (USAF, 1997)(Brooks and Ditches ROD) identified
organic and inorganic constituents in sediment within MlIntyre Brook as posing an

unaccept abl e ecol ogi cal risk and a renedial alternative was identified in the RCD.

8. 5.3 REMEDI AL/ REMOVAL ACTI ONS

8.5.2.1 Regul atory Actions

The control ling docunments that present the selected remedy are descri bed bel ow.
Record of Decision for Brooks/Ditches Cperable Unit (1997):

Renedi al action for McIntyre Brook was addressed in the Brooks and Ditches RCD (USAF,
1997). The chosen alternative for MIntyre Brook included the removal and off-site



di sposal of contam nated sedi nent fromthe brook.
8.5.2.2 Renedi al Action (bjectives

The ROD identified and docunented RAGs for Mntyre Brook as the protection of ecol ogical
receptors fromdirect contact with, or ingestion of, sedinent containing contam nants at
concentrations that nmay present an unacceptabl e ecol ogi cal risk.

8.5.2.3 Renedy Description

To neet the RAO descri bed above for McIntyre Brook, a renedy was sel ected which includes
the foll owi ng conponents:

e Excavation and renoval of sedinent exceeding cleanup goals from Ml ntyre Brook.

e Transportation and treatnent and/or disposal off-base of excavated sedi nent
exceedi ng cl eanup goals from MIntyre Brook.

e Inplenentation of sedinent and erosion controls during excavation. Sedinent
excavations backfilled with clean fill.

e Environnmental Mnitoring during renedial operations.

e Long-termenvironnmental nonitoring in MiIntyre Brook, consisting of sediment and
surface water sanpling and anal ysis.

The cl eanup goal s established in the Brooks and Ditches ROD for sedinent within the
Ml ntyre Brook drainage are included in Table 8.5-1.

8.5.2.4 Renedy | nplenentation

In 1997, a sedinment renoval action was perforned on McIntyre Brook, covering a ngjority of
the brook fromnear its headwaters to Newi ngton Road. The excavation limts for the
renoval action are defined in the MiIntyre Brook and Paul s Brook, Zone 3 Excavation and
Construction Wrk Plan Addendum (Bechtel, 1997). The remedial action resulted in the
renmoval of 1,951 tons of sedinment from MlIntyre Brook. Confirnation sanpling indicated
that | ead and zinc concentrati ons at several sanpling stations exceeded the RCD cl eanup
goal s (Bechtel, 1998b). These el evated concentrations were attributed to runoff from

Ml ntyre Road and adjacent agricultural areas.

Fol | owi ng remedi ati on of MIntyre Brook, surface water and sedi ment sanpling comrenced in
May of 1998 at three permanent nonitoring stations (8060, 8077, and 8057), as shown on
Figure 8.5-1. Currently, long-termnonitoring at McIntyre Brook is perforned in
accordance with the Basewi de Surface Water and Sedi ment Long- Term Monitoring Pl an, Year
2003 Update (MM, 2003a) and consists of sedinent nonitoring for site specific netals.

Long-termnonitoring data to date have indicated that organic and inorgani c concentrations
in surface water are bel ow the New Hanpshire WQC (1999), Env-W 1700 (MAMH, 2003b). As a
result, surface water nmonitoring of Mlntyre Brook was discontinued followi ng the May 2000
sanpling event. Simlarly, long-termnonitoring data for organi c and inorganic
constituent in sediment at Mclntyre Brook indicated that these conpounds are decreasing or
bel ow t he established renedial goals and the residual detections of these conmpounds are
believed to be the results of non-site related activities (MM, 2002). As a result, the
EPA recommends that the Air Force discontinue |ong-termnonitoring for sedinent within

Ml ntyre Brook (EPA, 2003), and nonitoring was discontinued in 2003.



8. 5.3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999), concluded that the renmedy at Mlintyre
Brook renmined protective of human health and the environnent. The report recommended
eval uation of concentration trends in sedinent, and annual eval uation of sedi ment
nonitoring data to identify opportunities to refine long-termnonitoring activities.

Annual sanpling and anal ysis have been perforned as recomended. Results of the
nonitoring were reported in:

e Pease AFB Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring, 1999/2000
Annual Report. Bechtel, 2001 (February).

e 2001 Basew de Surface Water, Sedinent, and Fish Tissue Mnitoring Annual Report.
MAH, 2002. (June)

e 2002- 2003 Basew de Surface Water and Sedi nent Monitoring Summary Report. MAH, 2003.
(June).

Modi fi cations of |ong-termnonitoring were docunented in:

e« Basewi de Surface Water, Sedinent, and Fish Tissue Mnitoring, Long-Term Mnitoring
Pl an - Year 2000 Update. Bechtel, 2000. (August).

e Basew de Surface Water and Sedi nent Long-Term Monitoring Plan - Year 2003 Update.
MAH, 2003. (March).

As described in Section 8.5.2.4 above, long-termnonitoring data indicated that surface
wat er concentrations were | ess than renedial goals, and surface water nonitoring was

di scontinued during 2000. Based on sedinment data, long-termnonitoring for sedinent
within MIntyre Brook was di scontinued in 2003.

8.5.4 TECHN CAL ASSESSMENT
8.5.4.1 Question A
Question A |s the renedy functioning as i ntended by the decision docunents?

The chosen renedy at Mcintyre Brook is functioning as intended by the Brooks and Ditches
ROD (USAF, 1997). In 1997, 1,951 tons of sedinent were renoved from Ml ntyre Brook near
its headwaters to Newi ngton Road. Both surface water and sedi nent |ong-term nonitoring
have been di scontinued, because concentrati ons of COCs are decreasing or below the

establ i shed renedi al goals and the remaini ng detections of these compounds are believed to
be the result of non-site related activities.

8.5.4.2 Question B
Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial

action objectives used at the tine of the renedy selection still valid?

Changes in Standards: There have been no changes in standards that affect the
protectiveness of the renedy.

Changes in Exposure Pat hways: There have been no changes in physical conditions, exposure
pat hways and | and use that would affect the protectiveness of the remedy.

Changes in Toxicity and G her Contam nant Characteristics: O eanup goals for MliIntyre
Brook were based on background and TBCs. There have been no changes in toxicity or




contam nant characteristics that would affect the protectiveness of the renedy.

Changes in R sk Assessnent Methods: The human health risk assessnent was conducted

foll owi ng EPA and EPA Region 1 guidance. There has not been any significant change in EPA
gui dance. The EPA has issued several guidance docurments on conducting ecol ogi ca

ri sk assessnents since 1997. However, the ecological risk assessnents that were conducted
are consistent with current gui dance and would not result in significant revisions to

cl eanup goal s

Expected Progress Toward Meeting RAGs: RAGs have been achieved in MiIntyre Brook. Both
surface water and sedi nent |ong-term nonitoring have been di scontinued, because
concentrations of COCs are decreasing or below the established remedial goals and the
remai ni ng detections of these conpounds arc believed to be the result of non-site rel ated
activities.

8.5.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has been identified that would call into question the protectiveness
of the renedy.

8.5.4.4 Techni cal Assessnent Summary

As described above, the remedy at McIntyre Brook is functioning as intended. The renedia
action objectives associated with the sedinent renoval at MIntyre Brook have been

attai ned. No changes in exposure pathways or toxicity and other contam nant
characteristics are affecting the protectiveness of the remedy. No other information ha
been identified that would call into question the protectiveness of the renedy.

8.5.5 | SSUES

No i ssues were identified for MclIntyre Brook

8. 5.6 RECOMMENDATI ONS AND FOLLOAUP ACTI ONS

Long-term noni toring has been discontinued at McIntyre Brook for all constituents and al
nedia. It is recoomended that Mclintyre Brook be renoved fromfuture Five-Year Reviews.

This Five-Year Review Report would serve the final review of renedial activities at
Mel ntyre Brook

8. 5.7 PROTECTI VENESS STATEMENT

The remedial action at McIntyre Brook (excavation of sedinment and | ong-term nonitoring of
sedi nent and surface water that has now been termnated) is protective of human health and
the environnent, and is expected to remain so in the future
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8.6 RAILWAY D TCH
8. 6.1 BACKGROUND
8.6.1.1 Site Description

The Railway Ditch and Fl agstone Brook represent the primary drainage features in Drai nage
Area J (Figure 8.4-1). This drainage area receives surface water and sedi ment from
Landfill-5 (Site 5), Landfill-4 (Site 4), Landfill-2 (Site 2), the northern portion of the
Flightline, a portion of the Paint Can Disposal Area (Site 34), and a snall portion of the
Bul k Fuel s Storage Area (Site 13).

Fl agstone Brook is the primary streamdraining Zone 1 (Figure 8.4-1). Flagstone Brook
originates as two culverts at the northern end of the Delta Taxiway/aircraft parking apron

and flows northward formng the western boundary of Landfill 5. Railway Ditch flows
northward al ong the eastern border of Landfill 5, eventually joining Flagstone Brook,
approxi mately 3,000 feet north of Landfill 5. Flagstone Brook eventually drains to Little

Bay to the north of Pease. Figure 8.6-1 shows the Fl agstone Brook/Railway Ditch drai nage
area features and nonitoring | ocations.

The Brook is a channelized drainage ditch with relatively uniform steep banks and uniform
gradient, and contains a series of weir dans constructed for erosion and flood control.
The average stream depth and width is recorded in the Brooks and Ditches ROD (USAF, 1997)
as approxi mately 0.75 feet and 9-feet respectively. The substrate for nost of the

Fl agst one Brook is sand, cobble, and gravel: however areas of silt and clay exist. Wter
velocity is reported as averagi ng approximately 0.2 ft./sec. (USAF. 1997).

The original Landfill 5 occupied approxinmately 13 acres (consolidation of the wastes for
the remedial action resulted in a capped area of approximately 18.5 acres). Landfill 5 is
bordered by ArboretumDrive to the north, the Railway Ditch paralleling an abandoned
railway bed to the east, Flagstone Brook to the west, the PCDA to the south, and the BFSA
to the southeast.

Landfill 5 reportedly was used between 1964 and 1975 as the prinmary base landfill,
al t hough sone di sposal occurred as late as 1979. Mst of the material placed in the

landfill consisted of municipal-type solid wastes generated from on-base housing,
barracks, offices, dining facilities, etc. Industrial wastes were also disposed of in the
landfill, including an unspecified quantity of waste oils, solvents, paints, paint

strippers and thinners, pesticide containers, enpty cans and druns, and sludge fromthe
industrial waste treatment and base wastewater treatnment facilities.

8.6.1.2 Initial Response

No renedial action was perforned at Railway Ditch and Fl agstone Brook prior to the
finalization of the Landfill 5 ROD (Wston, 1993a) and Zone 1 RCD (\Weston, 1995).

8.6.1.3 Basis for Taking Action

The IRP Stage 3C Landfill 5 Rl Report and Zone 1 R Report (Wston, 1992a and \Wston,
1993b) were conpleted in April 1992 and Cctober 1993, respectively. The presence of
buri ed wastes and contamination in soil, groundwater, surface water, and sediment in the
areas surrounding the landfill was docunented in the | RP Stage 3C Landfill R Report.
This information was confirmed in the Zone 1 R Report (Bechtel, 1999).

The R Reports identified the follow ng:
e Three VOCs whose concentrations exceeded the MCLs were identified in the

groundwat er: tetrachl oroethene, trichloroethene, and benzene. Addi tional |y,
concentrations of arsenic, beryllium chromum and nickel exceeded MCLs.



e The hydraulic gradients across Landfill 5 indicate that groundwater flows towards
Fl agst one Brook and the Railway Ditch. These drai nage ways al so receive surface
water fromLandfill 5. VOCs were detected in surface water in Flagstone Brook and
the Railway Ditch, |ocated west and east of Landfill 5 respectively.

e PAHs and pesticides were detected in sedinents in Flagstone Brook and the Railway
Ditch. Elevated netals concentrations were detected in the Railway Ditch sedi nents.

Al t hough Fl agstone Brook is |ocated within Zone 1 and surface water and sedi nent

contam nation were addressed in the Landfill 5 and Zone 1 ROD, (Wston, 1993a and Weston,
1995), assessnent of risk to human health rind ecol ogi cal receptors was perforned

in a separate RI/FS process (Weston, 1995) in order to conplete remedial actions within
Zone 1 without a delay (USAF. 1997).

8. 6.2 REMEDI AL/ REMOVAL ACTI ONS

8.6.2.1 Regul atory Actions

Described bel ow arc the controlling docunents that present the sel ected renedy.
Landfill 5 Record of Decision (1993) and Zone Z Record of Decision (1995)

Post - cl osure nmi ntenance and nonitoring activities at Landfill 5 are driven by
requirenents in the Landfill 5 ROD (Weston, 1993a) and Zone 1 ROD (Weston, 1995). The
Landfill 5 ROD prinmarily addresses soil, debris, surface water and sedi ment. The Zone 1
ROD prinmarily addresses contam nated groundwater associated with Landfill 5. The Landfill
5 and Zone 1 RODS included |ong-termmonitoring of surface water and sedinent as specific
conponents of renedial action at Landfill 5.

Brooks and Ditches Operable Unit Record of Decision (1997)

It was concl uded during the RI/FS process (Wston, 1995) that the contam nants present in
surface water and sedi nent at Fl agstone Brook did not pose an unacceptable risk to human
heal th and ecol ogi cal receptors and no further action under CERCLA was required.
Therefore, the Brooks/Ditches ROD is not one of the governing docunments for post-closure
care activities at Landfill 5 or Fl agstone Brook.

8.6.2.2 Renedi al Action (bjectives

The followi ng RAGCs specific to Flagstone Brook and Railway Ditch were identified in the
Landfill 5 RCD:

e Prevent or nminimze risks to ecological receptors resulting fromexposure to
contam nated sediment in the Railway Ditch and associated wetlands or to
contam nated soil and debris associated with Landfill 5.

e Mnimze further mgration of contamnants fromthe Landfill 5 source area into the
groundwat er or surface water.

The Fol | owi ng RACs specific to Flagstone Brook and Railway Ditch were identified in the
Zone 1 RCOD (Weston, 1995):

e Long-termenvironmental nonitoring in the zone to allow the continued eval uati on of
the magni tude of contam nation, including groundwater, surface water and sedi nent
sanpling and anal ysis.



Both the LF-5 and Zone 1 ROD (Weston, 1993 and Weston, 1995) |isted nedi a-specific cl eanup
goals. These goals for surface water and sedinent are sumari zed bel ow

e« Surface water - Ceanup goals for surface water in the Railway Ditch were presented
in the LF-5 ROD. No ROD-specified cleanup goals were issued for Flagstone Brook in
either the LF-5 or Zone 1 ROD docunents (the Brooks and Ditches ROD did not identify
cleanup goals for either streamin Zone 1). The Railway Ditch cleanup goals are
presented in Table 8.6-1. Al surface water cleanup goals were based on the New

Hampshi re WQC.

e« Sedinent - The LF-5 ROD identified sedinent cleanup goals for the Railway Ditch and
Fl agst one Brook which are presented in Table 8.6-2. Sedinent exceedi ng these
criteria was excavated fromthe Railway Ditch.

8.6.2.3 Renedy Description

To neet the RAO described above for the Railway Ditch, a remedy was sel ected which
includes the foll owi ng conponents:

e [Excavation of soils fromthe Railway D tch exceeding the cleanup goals established
in the Landfill 5 ROD.

e Long-termenvironnental nonitoring in the zone to allow the continued eval uati on of
the magni tude of contam nation, including groundwater, surface water and sedi nent
sanpling and anal ysi s.

8.6.2.4 Renedy | nplenentation

IT Corporation (IT) was contracted by AFCEE to excavate and relocate |landfill debris,
soils and sedinents fromLF-2, LF-4, and LF-5 and the adjacent Railway Ditch to LF-5
bet ween Decenber 1993 and June 1995. Additionally, IT constructed a |lined sedinentation
basin to receive groundwater, site runoff, and water punped from excavation. Rel ocated

waste was consolidated by I T above the predi cted seasonal high groundwater level. An
internedi ate cap was constructed to cover debris as a precursor to Phase Il cap
construction performed by Bechtel. A description of this work is presented in the

Excavati on and Rel ocation of Waste, Soil, and Sediments, Landfills 2, 4, and 5 (I T, 1995).

During a second phase of the Landfill-5 remedial action, Bechtel consolidated additional
debris and waste soils fromLF-6, the UST Flightline are, Site 34, and Site 72 into LF-5.
Fol | owi ng consol i dation, Bechtel prepared the subgrade and capped LF-5 with a conposite-
barrier type final cover systemto minimze water infiltration and prevent contact between

landfill debris and either human or ecol ogi cal receptors. After conpletion of the

cappi ng, piezoneters, landfill gas nonitoring probes and vents, and survey monunents were
installed as specified in the design. This work was conpl eted between My, 1995 and July
1996. The second phase of the renedial action is docunented in the Landfill 5 Rernedi al

Action Report (Bechtel, 1996).

Prior to 2001, post-closure surface water nonitoring was conducted at 11 stations: six in
Rai lway Ditch and five in Flagstone Brook. The Basew de Surface Water, Sedinent, and Fish
Ti ssue Long-Term Monitoring Plan - Year 2000 Update (Bechtel, 2000), reduced this nunber
to six stations, three in Flagstone Brook (stations 26-8031, 26-8182Wand 26-821A) and
three in Railway Ditch (26-8119, 26-8073 and 26-827). Currently, long-termnonitoring of
surface water at Drainage Area J is perforned in accordance with the Basew de Surface

Wat er and Sedi nent Long-Term Monitoring Plan - Year 2003 Update (MM, 2003a) and the
existing Landfill 5 Post-d osure Mintenance and Monitoring Plan (PCWP) (Bechtel, 2001a).
Sanpling | ocations are shown in Figure 8.6-1. The LTMP - Year 2003 Update and PCMVP cal |
for a conbination of biennial analyses for VOCs and annual analysis of target netals

(al umi num arsenic, cadmum copper, iron, lead, mercury, nickel, thallium and zinc) in
surface water of both Fl agstone Brook and Railway Ditch.



Long-termnonitoring data from Drai nage Area J indicate that organic contam nants continue
to be detected in surface water sanples collected fromFl agstone Brook and Railway Ditch.

However, no cl eanup goals were established for VOCs in Flagstone Brook and Railway Ditch.

Data al so indicate that nmetal contam nants continue to sporadically be detected above the
ROD specified cleanup goals for surface water in Flagstone Brook and Railway Ditch. These
netal s exceedances are likely the results of enhanced turbidity caused by rainfall events

precedi ng sanpling activities.

Currently, long-termnonitoring of sedinment within Drainage Area J is perforned in
accordance with the Basew de Surface Water and Sedi ment Long-Term Monitoring Plan - Year
2003 Update (MM, 2003a) and consists of sedinent nonitoring for site-specific netals from
Fl agstone Brook. Lead is the only site-specific nmetal that has been detected above

cl eanup goals at the current Flagstone Brook nonitoring |ocations. Current |long-term
monitoring data indicate that | ead exceeds the cleanup goals for sedinment at sanple

| ocation 26-8031 only.

Sedi ment wi thin Fl agstone Brook has been historically nonitored for select pesticides as
well. However, the Air Force recommended in the 2001 Basew de Surface Water, Sedi ment and
Fi sh Ti ssue Monitoring Annual Report (MAH 2002) to discontinue analysis for pesticides in
sedi nent at Fl agstone Brook after the 2002 sanpling event. This recommendati on was based
upon the assertion that pesticides were applied in accordance with manufacturer’s and Air
Force’ s guidelines and concentrations do not represent evidence of a CERCLA rel ease. The
Air Force recei ved EPA and NHDES concurrence on these reductions to | ong-term nonitoring.

8.6.3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999), concluded that the renedy at LF-5

remai ned protective of human health and the environment. Recommendations in the Five-Year
Revi ew Report included continued annual eval uation of environnental nonitoring data and
assessnent of opportunities to refine nonitoring activities. Annual |ong-term nonitoring
has been perfornmed, and nonitoring results for surface water and sedi ment associated with
Rai lway Ditch and Fl agstone Brook have been reported in:

e Pease AFB Basew de Surface Water, Sedinment and Fish Tissue Monitoring 1999/2000
Annual Report. (Bechtel, 2001b (February).

e 2001 Basew de Surface Water, Sedinment and Fish Tissue Mnitoring Annual Report. MM,
2002. (June).

e 2002- 2003 Basew de Surface Water and Sedi nent Monitoring Sunmary Report. MAH, 2003.
(June).

Modi fications to the long-termmonitoring programfor Railway D tch and Fl agst one Brook
wer e included in:

e Basew de Surface Water, Sedinment and Fish Tissue Mnitoring, Long-Term Mnitoring
Plan - Year 2000 Update. Bechtel, 2000. (August).

e« Basewi de Surface Water, Sedinent Long-Term Monitoring Plan - Year 2003 Update. MM,
2003. (March).

As is described under Section 8.6.2.4 above, the scope of surface water and sedi nent
noni toring has been reduced to focus nonitoring activities upon renai ning contam nants
that may be related to Landfill 5 activities.



8.6.4 TECHNI CAL ASSESSMENT

8.6.4.1 Question A

Question A |s the renmedy functioning as i ntended by the decision docunents?

The chosen renedy at Railway Ditch and Fl agstone Brook is functioning as intended by the

Landfill 5 ROD (Weston,

Landfill debris, soils,

and sedi nments, including sedinents

fromthe Railway D tch, were excavated between Decenber 1993 and June 1996 from

various portions of the base and consolidated In Landfill

Post - cl osure nonitoring of

surface water and sedi nent has been conducted in the Railway Ditch and Fl agst one Brook.
The scope of surface water and sedi ment nonitoring has been reduced over the last five
years to focus nonitoring activities directly upon contam nants potentially related to
Landfill 5 activities(VOCs and site-specific netals).
sedi nent are exceeded for lead only at one location within Flagstone Brook.

8.6.4.2 Question B

Question B: Are the exposure assunptions,
action objectives used at the tine of the renedy selection still

Changes in_Standards:

Currently,

the cl eanup goals for

toxicity data, cleanup levels, and renedial
val i d?

New Hanpshire WQC (Env-W 1700) were used to establish cleanup goals for nmetals in surface

water in Railway D tch under the Landfill

peri odi cal | y updat ed.

criteria, are shown in the follow ng table.

5 ROD (\Weston,

These criteria are
Di fferences between the ROD-specified goals, and the current

Consti t uent ROD- Speci fi ed d eanup Current NH Water Quality
Goal (pg/L) Criteria (pg/L)
Arsenic 48 150
Cadm um 0.971 3.1
Copper 9.98 12.1
Lead 2.5 4.7
Mer cury 0. 012 0.89
N ckel 133 67.2
Zi nc 90 154.5

As the table indicates,

the changes in criteria do not affect the protectiveness of the

remedy, with the exception of the decrease in the criteria for nickel. However, nickel has
not been detected above the ROD specified cl eanup goal
the period of record. Concentrations of nercury, zinc,

the ROD specified cl eanup goal

or current New Hanpshire WQC during
cadm um and copper currently neet
and woul d al so neet the current New Hanpshire WQC.

Concentrations of arsenic and lead in surface water in Railway Ditch have exceeded the

ROD- speci fi ed cl eanup goal

WC.

Changes in Exposure Pat hways:

in the past and woul d al so exceed the current New Hanpshire

There have been no changes in physical conditions, exposure

pat hways and | and use that would affect the protectiveness of the renedy.




Changes in Toxicity and O her Contam nant Characteristics:

Cl eanup goals for Railway Ditch and Fl agst one Brook were based on ARARs and TBCs. There
have been no changes in toxicity or contam nant characteristics that would affect the
protectiveness of the renedy.

Changes in R sk Assessnent Methods: The human health risk assessnent was conducted

foll owi ng EPA and EPA Region 1 guidance. There has not been any significant changes in
EPA gui dance. The EPA has issued several gui dance docunents on conducting ecol ogi cal risk
assessnents since 1997. However, the ecological risk assessnment that was conducted is
consistent with current guidance and would not result in significant revisions to cleanup
goal s.

Expected Progress Toward Meeting RAGs: The renedy is nmeeting RAGs. It is expected
that cleanup goals will be achieved in the future

8.6.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has been identified that would call into question the protectiveness
of the renedy.

8.6.4.4 Techni cal Assessnent Summary

As described above, the renedies at Fl agstone Brook and Railway Dtch are functioning as
intended. The scope of the surface water and sedi ment nonitoring has been significantly
reduced, based on trends in detected constituents in these two drainages. Currently,
nmonitoring consists of surface water nonitoring for VOCs and netals in both drainage
areas, and sedinent nonitoring for netals in Flagstone Brook only. Wile ARAR changes
exist for surface water in Railway Ditch, these changes have not inpacted the current
protectiveness of the renedy. Only the WXC for nickel is lower than that specified in the
ROD. No changes in exposure pathways or toxicity and other contami nant characteristics
are affecting the protectiveness of the renedy. No other infornation has been identified
that would call into question the protectiveness of the renedy.

8.6.5 | SSUES

The ROD specified cl eanup goals were based on the previ ous New Hanpshire WCs. The
updated WQCs are |l ess stringent than the ROD specified goals for all COCs with the
exception of one (nickel).

8. 6.6 RECOMMENDATI ONS AND FOLLOAUP ACTI ONS

Routine long-termnonitoring and reporting of surface water and sedi nent data shoul d
continue in accordance with approved plans. Routine evaluation of |ong-termdata shoul d
be performed to optimze long-termnonitoring by reducing redundant data points and scope
when COCs do not appear to pose a threat to the environment or when cleanup goals are
achi eved. Changes in the applicable regulatory standards for Flagstone Brook and Railway
Ditch COCs should be noted in future long-termnonitoring reports.

8. 6. 7 PROTECTI VENESS STATEMENT

The remedial action at Railway Ditch and Fl agstone Brook (excavation of sedinment from
Rai lway Ditch and long-termnonitoring of sedinent and surface water) is currently
protective of hunman health and the environnent, and is expected to remain so in the
future
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9.0 CATEGORY 3 SITES, LONG TERM MONI TORI NG ONLY, SURFACE WATER/ SEDI MENT
9.1 MAP

Category 3 sites addressed in this Five-Year Review Report include drainage features
associ ated with Zone 2, Drainage Area G (Peverly Brook), Zone 4, Drainage Area E (Lower
G afton Ditch), and Zone 5, Drainage Areas H and | (Knights Brook and Pickering Brook).
The | ocation of these drainage areas are illustrated in Figure 9.1-1.

9. 2 DATA SUWARY TABLE

Table 9.2-1 summarizes information in this Five-year Review for sites in Category 3. The
colums in this table include the follow ng information:

Site |.D. - The IRP Zone and site identifier used in the first Five-Year Revi ew Report
(Bechtel, 1999).

Sites Included - A listing of individual drainage areas included under the | RP Zone/site
identifier in this Five-Year Review Report.

Site Chronology - A chronological listing of najor docunents associated with renedial
actions perforned at the sites.

Background - Description of site location and brief history of site activities that nmay
have resulted in the rel ease of hazardous substances to the environnent.

Remedi al Actions - Description of cleanup actions perforned at the site.

I mpl emrent ati on of Recommendations From Last Five-Year Review - Summary of |RP actions
perforned during the reporting period (1999-2000).

Remarks - Prinmary docunent(s) governing renedial actions at the site.

9.3 FI VE- YEAR REVI EW OF CATEQORY 3 SI TES

i ndi vi dual subsections are provided to docunent the Five-Year Review process for each of
the sites included in Category 3. These subsections are organi zed by I RP Zone/site
identifier used in the first Five-Year Review Report (Bechtel, 1999), and include the

foll owi ng:

e Background information: site description, initial responses, and basis for taking
action;

e Renedial /renoval action description: regulatory actions, RAGs, renedy description,
and remedy inpl ement ati on;

e Inplenmentation of reconmendati ons formlast five-year review

e Technical assessment: answers to Questions A B, and Cin the Conprehensive Five-
Year Revi ew Qui dance (EPA, 2001)

. | ssues;
¢ Reconmendations and fol |l ow up actions;
« Protectiveness statenents; and

¢ References.



9.4 ZONE 2, PEVERLY DRAI NAGE SYSTEM
9. 4.1 Background
9.4.1.1 Site Description

The Peverly Brook is the primary drai nage feature in Drainage Area G and is shown in
Figure 8.4-1 (Bechtel, 1998). The drai nage system consists of Peverly Brook and three
man- nade i npoundnents: Upper Peverly Pond, Lower Peverly Pond, and Stubbs Pond (fornerly
Bass Pond), which discharge into Great Bay. Stubbs Pond is currently bei ng nanaged as an
energent marsh wetl and, being drained after the spring runoff to allow for vegetation/feed
to grown during the sutmmer/early fall nonths and then tenporarily flooded during the short
bird migration season. The Peverly Brook receives surface water and sedinent from
Landfill-1 (Site 1), Fire Departnent Training Area-1 (Site 7), Minitions Mintenance Area
(Site 12), Construction Rubble Dunp-1 (Site 9), and McIntyre Road Drum di sposal Area (site
43). Figure 9.4-1 shows the Peverly Brook drai nage features and nonitoring points.

Landfill-1 was the original base landfill and operated from 1953 to 1961. The landfill

covers approximately 7 acres. The landfill includes base construction debris (e.g.
concrete and soils), which were covered by native soils. Seeps were identified adjacent
to the landfill, which discharged to Upper Peverly Pond (Weston, 1995). These seeps were

identified as having el evated | evels of arsenic, cadmium and iron.

Fire Departnment Training Area-1 was the main fire training area between 1956 and 1961.
There are no obvi ous drainage pathways fromthis site and precipitation has been observed
torapidly infiltrate through the coarse-grained surface soils (Bechtel, 1998).

The Munitions nmai ntenance Area contai ned a weapons storage area, two USTs, and a gasoline
UST. dosure activities at the site included renoval of the USTs (Bechtel, 1998).
Construction Rubble Dunp-1 served as a soils borrow area and as a disposal site for
construction debris (concrete, asphalt, wood, tree stunps, brush, and scrap netal).
Investigations at the site did not reveal the presence of contam nant source areas at the
site (Weston, 1994).

The Mclintyre Road Drum Di sposal Area contained 55-gallon druns and 5-gallon cans | abel ed
concrete joint sealant. The 55-gallon druns were suspected to contain | eaded fuel sludge,
but no evidence of contam nation was found. Potential sources of contam nation (druns and
cans) were excavated and di sposed of at an off-base facility (Bechtel, 1998).

H storical analytical results for surface water and sedinent in the drainage area are

di scussed in the Zone 2 ROD (Weston, 1995). The analytical results indicate that the
primary contaminants in the drainage area are netals (alumnum arsenic, iron, |ead,
manganese, nickel, and zinc) and pesticides (DDT rel ated conpounds and |indane). A source
for the nmetals contami nation was not defined in the ROD. Pesticide concentrations were
attributed to basew de pesticide usage and to pre-Air force base activities, and were not
considered related to Zone 2 activities.

9.3.1.2 Initial Response

No remnedial action was perfornmed at Peverly Brook prior to the finalization of the Zone 2
ROD (Weston, 1995).

9.4.1.3 Basis for Taking Action

The Zone 2 ROD (Weston, 1995) evaluated potential risks to human and ecol ogi cal receptors
for surface water and sediment. The results of this evaluation indicated that human
health risks fromsurface water and sedi ment posed by the chemicals of concern were within
t he EPA range of acceptable risks. The Zone 2 ROD al so states that risk from
recreationally caught catfish and bass from Stubbs Pond were eval uated and there was no



apparent risk of significant health effects through the ingestion of these species
(Weston, 1995).

However, a limted ecological risk was found to be posed by sedinent in the drai nage. The
ecol ogi cal risk assessnment (ERA) concluded there was a potential for harnful effects to
the Belted Kingfisher fromingestion of contam nated fish. The ERA indicated that the
potential risk to the kingfisher was primarily associated with ingestion of fish

contam nated with zinc and arsenic from Stubbs Pond (fornmerly Bass Pond) (Wston, 1993).

Fi sh ingested fromboth Upper and Lower Peverly Ponds contributed | ess than 10 percent to
the cumul ati ve hazard indices (Wston, 1993). Fish tissue sanpling was perfornmed in 1992
(limted), 1996 and 2001.

The ROD concl uded that because of the linmted extent and magni tude of contam nation, and
the potential greater adverse inpact that woul d he caused by excavati on of the sedi nent,
no renedi al action was proposed other than nonitoring of surface water, sedinent, and fish
tissue in the drainage.

The ROD al so addressed the presence of pesticides in the drainage area sedinment. It was
concl uded that the pesticides were the results of basew de application and were not the
results of a CERCLA-regul ated rel ease. Because of this, no cleanup goals for pesticides
in Zone 2 sedinents were necessary.

9. 4.2 REMEDI AL/ REMOVAL ACTI ONS
9.4.2.1 Regul atory Actions
Zone 2 Record of Decision (1995)

The Zone 2 ROD (Weston, 1995) concluded that because of the limted extent and nagnitude
of contam nation, and the potential greater adverse inpact that woul d be caused by
excavation of the sedinment, no renedial action was proposed other than nonitoring of
surface water, sedinment, and fish tissue in the drainage.

9.4.2.2 Renedial Action Objectives

The Zone 2 ROD (Weston, 1995) identified the following general Zone 2 RAGs relevant to the
Peverly Drai nage System

e Surface water and sedinent - Monitoring of surface water and sedi ment quality over
tine in Upper and Lower Peverly and Bass Ponds over tinme (Wston, 1995).

The cl eanup goal s established in the Zone 2 ROD for surface water and sediment within the
Peverly Brook drainage are included in Table 9.4-1 and Table 9.4-2, respectively.

9.4.2.3 Remedy Description

The Zone 2 ROD requires no further action other than nonitoring of surface water,
sedi nent, and fish tissue in the drainage.

9.4.2.4 Remedy | npl enmentation

Surface water and sediment nmonitoring is performed annually at a total of nine sanple

stations (24-815, 24-8014, 24-8015, 24-8016, 24-8018, 24-8019, 24-8098, 8103A, and 24-
8105). The nonitoring of surface water at stations 24-8014, 24-8015, 24-8016, 24-8018,
24-8019, 24-80998, 8103A, and 24-8105 satisfies the requirenments of the Landfill 1 GW.

Surface water at Peverly Brook and Upper Peverly Pond has been historically nonitored for
i norgani cs and pesticides. Currently, surface water within the Peverly Brook drainage is
monitored for site specific metals (alumnum arsenic, lead, iron, manganese, and zinc) as



specified in the Basewi de Surface Water and Sedi ment Long-Term Monitoring Plan - Year 2003
Update (MAH, 2003a). Metals in surface water continue to be detected above ROD specified
cl eanup goals for Pevery Brook and Peverly Pond. These exceedances of the cleanup goals
for surface water are likely driven by variations in conditions |local to the sanmpling
station and are the results of varying anounts of both total and dissolved solids in the
sanpl e.

Sedi ment at Peverly Brook and Upper Peverly Pond has been historically nonitored for
inorgani cs and pesticides. Currently, sedinent within the Peverly Brook drainage is
monitored for site specific metals (arsenic, lead, nickel, and zinc) and pesticides at
sel ect locations as specified in the Basewi de Surface Water and Sedi nent Long- Term
Monitoring Plan - Year 2003 Update (MAMH, 2003a). The pesticide conpounds 4,4'-DDD and
4,4' -DDE continue to be detected within sediment fromPeverly Brook drainage. Site
specific metals have al so been detected above the ROD specified cleanup goals for Peverly
Brook and Pevery Pond during recent nonitoring events.

Fi sh tissue sanpling was performed in 1992 (linited), 1996, and 2001. The results of the
nost recent fish tissue sanpling indicated both inorganics and pesticides present within
fish tissue in the Peverly drainage. However, evaluation of the data indicated ecol ogical
risks due to site-related contam nants are likely significantly less than estimated in the
Zone 2 ERA in 1993 (MM, 2002). Additionally, no human health risks were identified in
the initial risk assessnent and currently no consunption of fish fromthe drai nage areas
occurs.

9. 4.3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999), concluded that the renedies for zone 2
remai ned protective of human health and the environment. Annual eval uation of
environnental nonitoring data was reconmended to eval uate opportunities for optimzation
and progress toward cl eanup goals. Surface water and sedinment nonitoring in the Zone 2
drai nage areas has been perfornmed as required, and the results of monitoring were
docunented in:

e Pease AFB Basew de Surface Water, Sedinent, and Fish Tissue Mnitoring 1999/2000
Annual Report. Bechtel, 2001. (February)

e 2001 Basew de Surface Water, Sedinent, and Fish Tissue Mnitoring Annual Report.
MAH, 2002. (June)

¢ 2002-2003 Basew de Surface Water and Sedinent Monitoring Summary Report. MAH, 2003b.
(June)

Optimzation of nonitoring efforts is docunented in:

e Basew de Surface Water, Sedinent, and Fish Tissue Mnitoring. Long-Term Mnitoring
Pl an - Year 2000 Update. Bechtel, 2000. (August)

e Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring. Long-Term Mnitoring
Pl an - Year 2003 Update. MM, 2003a (March)

The scope of surface water and sedi ment nonitoring was reduced in 2003 to focus nonitoring
upon contaminants directly related to Zone 2 activities. Surface water and nonitoring was
reduced fromthe analysis of all metals to nonitoring for a site specific list of netals.
Addi tionally, sedinment nonitoring for pesticides in Peverly Brook was elimnated at sone

| ocations within the program but continues to be performed at sanple stations 24-8014,
24-8015, and 24-8019. Evaluation of the nost recent fish tissue data indicated ecol ogi cal
risks due to site-related contamnants are likely significantly less than estimated in the
Zone 2 ERA in 1993.



9. 4.4 TECHN CAL ASSESSMENT

9.4.4.1 Question A

Question A |s the renmedy functioning as i ntended by the decision docunents?

The chosen renedy for Peverly Brook is functioning as intended by the Zone 2 ROD (Wston,
1999). The Zone 2 ROD concl uded that neither surface water nor sedinment posed

unaccept abl e hunan health risks, and only linmted ecol ogical risk. Long-term nonitoring
of surface water and sedi nent has been conducted in Peverly Brook since the adoption of
the Zone 2 ROD. The scope of surface water monitoring was reduced in 2003 to focus

nmoni tori ng upon Zone 2 site specific CCCs.

9.4.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedial
action objectives used at the tine of the renedy selection still valid?

Changes in_Standards:

Surface Water. O eanup goals for surface water were based on ARARs (e.g. New Hanpshire WX
(Env-W 1700) (arsenic and zinc) and background val ues (alum num iron, |ead, manganese).
New Hanpshi re WX have been revised since the tinme of the ROD, as shown bel ow

Consti t uent ROD- Speci fi ed O eanup Goal Current NH Water Quality
(pg/ L) Criteria (pg/lL)
Arsenic Practical Quantitation Limt 150
Zinc 72. 9% 82. 4*

* Based on hardness of 64.3 ng/L from Zone 2 ROD.

Sedinent. O eanup goals for sedinent were based on background val ues (nickel and | ead)
and NOAA ERLs (arsenic and zinc).

Changes in Exposure Pathways: There have been no changes in physical conditions, exposure
pat hways and | and use that would affect the protectiveness of the renedy.

Changes in Toxicity and Gt her Contami nant Characteristics: Evaluation of fish tissue data
usi ng updated and wi dely accepted toxicity reference val ues indicated ecol ogi cal risks due
to site-related contanminants are likely significantly less than estinmated in the Zone 2
ERA in 1993 (MM, 2002).

Changes in R sk Assessment Methods: The human health risk assessnent for Zone 2 was
conducted foll owing EPA and EPA Region 1 guidance. There has not been any significant
change in EPA guidance that could results in significant revisions to cal cul ated cl eanup
goal s.

The EPA has issued several guidance docunents on conducting ecol ogical risk assessnments
since 1997. However, the ecol ogical risk assessment that was conducted is consistent with
current guidance and would not result in significant revisions to cleanup goals.

Expected Progress Toward Meeting RAGs: The ROD specified RAO of nonitoring of surface
wat er and sedi ment quality over tinme is being achieved.

9.4.4.3 Question C

Question C. Has any other information come to light that could call into question the
protectiveness of the remedy?



No other information has been has been identified that would call into question the
protectiveness of the renedy.

9.4.4.4 Techni cal Assessnent Summary

As described above, the remedy at Peverly Brook is functioning as i ntended. The Zone 2
ROD required no further action other than nonitoring of surface water, sedinent, and fish
tissue in this drainage. Long-termnonitoring of surface water and sedi ment has been
conducted in Peverly Brook since the adoption of the Zone 2 ROD neeting the RAO

establ i shed for the drainage area in the Zone 2 RCD. Wile ARAR changes exist for surface
water in Peverly Brook, these changes have not inpacted the protectiveness of the remnedy.
No changes in exposure pathways, or toxicity and other contam nant characteristics are
affecting the protectiveness of the remedy. No other information has been identified that
woul d call into question the protectiveness of the renedy.

9.4.5 | SSUES

Cl eanup goals for surface water and sedi ment were established for Peverly Brook in the
Zone 2 ROD. However, no renedial objective was included in the ROD to specifically
address surface water and sedi nent beyond routine nonitoring. Metals in surface water
conti nue to be detected above the ROD specified cleanup goals for Peverly Brook and
Peverly Pond. Long-termmonitoring data also indicate that metals in sedinent continue to
be detected above cleanup goals. It is not anticipated that concentrati ons of inorganic
constituents in sediment will decrease rapidly over tine.

9. 4.6 RECOMVENDATI ONS AND FOLLOMUP ACTI ONS

Routine long-termnonitoring of surface water and sedi ment shoul d continue. Routine

eval uation of |ong-termdata should be perforned to optim ze | ong-term nonitoring
activities. The rationale behind establishnent of surface water and sedinent cl eanup
goal s for Peverly Brook shoul d be eval uated by the BCT prior to the next annual report,
given that nonitoring is the only objective stated in the Zone 2 ROD.

9. 4.7 PROTECTI VENESS STATEMENT

The remedi al action at Pevery Brook (long-termnonitoring of sediment and surface water)
is currently protective of human health and the environment, and is expected to remain so
in the future.

9. 4. 8 REFERENCES

AFBCA, 2002. Draft Final Land Use Control/lInstitutional Control Management Pl an, Pease
Air Force Base. (Cctober).

Bechtel, 1998. Pease Ar Force Base, Basew de Surface Water, Sedinment, and Fish Tissue
Moni toring. Long-Term Monitoring Plan. (April)

Bechtel, 1999. Five-Year Review Report, Pease Air Force Base. (Septenber).

Bechtel, 2000. Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring. Long-Term
Monitoring Plan - Year 2000 Update. (August).

Bechtel, 2001. Pease AFB Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring
1999/ 2000 Annual Report. (February).

EPA, 2001. Conprehensive Five-Year Review Gui dance, EPA 540-R- 01- 007.

MAH, 2002. 2001 Basew de Surface Water, Sediment, and Fish Tissue Mnitoring Annual
Report. (June).



MAH, 2003a. Basew de Surface Water and Sedi ment Long-Term Monitoring Plan - Year 2003
Update. (March).

MAH, 2003b. 2002-2003 Basew de Surface Water and Sedi nent Monitoring Summary Report.
(June)

Weston, 1993. Zone 2 Renedi al Investigation Report. (Novenber)
Weston, 1994. Zone 5 Record of Decision. (Septenber)

Weston, 1995. Zone 2 Record of Decision. (Septenber)



9.5 ZONE 4, LOANER GRAFTON DI TCH

9. 5.1 BACKGROUND

9.5.1.1 Site Description

G afton Ditch (upper and lower) is the prinmary drainage feature in Drainage Area E
(Bechtel, 1998a), which is shown on Figure 8.4-1. This drainage area received surface
wat er and sedi nent fromthe fornmer Jet Engine Test Cell (Site 34), the former Auto Hobby

Shop (Site 40), Landfill-6 (Site 6), and Construction Rubble Dunp-2 (Site 17).

The headwaters of Grafton Ditch arc | ocated adjacent to The Jct Engine Test Cell (Site

34). The ditch is an open surface drainage for approxi mately 700 feet until it enters a
stormdrain. This portion of the ditch is referred to as Upper G afton Ditch. Surface
water flows through the stormdrain systemfor approximately 3,000 feet until it

di scharges to another open surface drai nage east of Gafton Drive. This portion of the
drainage is referred to as Lower Grafton Ditch. Lower Gafton Ditch converges with
Hodgson Creek approxi mately 500-feet west of Landfill-6 and themflows east and eventually
di scharges to the Piscataqua River by the way of North MIIl Pond. The Grafton Ditch site
features and long-termnonitoring |locations are shown in Figure 9.5-1

The Zone 4 ROD (Weston 1995a) identified three primary contributors to surface water
quality of Grafton Ditch: surface water runoff fromLandfill-6 and Construction Rubbl e
Dump-2, and runoff formthe industrial areas in Zone 3.

Landfill 6 reportedly received donestic and industrial solid wastes during the 1970's.
these wastes nmay have al so included spent paint thinners and sol vents (Bechtel, 1997).
The primary contam nants identified at Landfill-6 were aromatic hydrocarbons (BTEX and

di chl orobenzene), PAHs, TPHs, and netals (Weston, 1995a).

Construction Rubble Dunp 2 reportedly received construction debris from 1952 through 1987.
Material s including asphalt, concrete, plastic, wood, ruber, cloth, wire, netal, and other
construction materials have been observed in the fill (Bechtel, 1997). The primary
contaminants identified were PAHs and TPHs (Weston, 1995a).

The Zone 3 ROD indicated that the Jet Fuel Test Cell (Site 34) contributed PAHs and BTEX
rel ated conmpounds, and netals to Upper Gafton Ditch. Additionally, aerial fallout of
conbustion products fromaircraft engines and | ocal heating and industrial activities were
identified as having contributed to this contam nati on (Weston, 1995b).

9.5.1.2 Initial Response

No renedial action was perforned at Pevery Brook prior to the finalization of the Zone 4
ROD (Weston, 1995a) and the Zone 3 ROD (Weston, 1995b).

9.5.1.3 Basis for Taking Action

The Rl report for Zone 4 was conpleted in Septenber 1993. The R docunented the presence
of buried wastes and contamination in soil, groundwater, surface water and sedinent in
areas surrounding Landfill 6. Both organic and inorganic contam nants were detected in
surface water and sedinent within the Gafton Ditch drainage during Rl activities.

9. 5.2 REMEDI AL/ REMOVAL ACTI ONS

9.5.2.1 Regul atory Actions

Gafton Ditch is covered by two RODs: the Zone 4 ROD covers Lower Grafton Ditch and the
Zone 3 ROD covers Upper Grafton Ditch.



Zone 4 Record of Decision (1995)

The Zone 4 ROD concl uded that surface water and sedinent in Lower Grafton Ditch did not
pose unacceptabl e risks to hunman receptors. An ecol ogical risk assessnent indicated that
sone chemcals posed a narginal risk to ecological receptors; however, these were
determined not to be site related. It was concluded that renedial action was not required
for Lower Gafton Ditch, and there was not a need to establish cleanup goals for surface
wat er and sedi nent. Surface water and sedinent nonitoring in the ditch was included as
part of the Landfill 6 selected renedial alternative (Wston, 1995a).

Zone 3 Record of Decision (1995)

The Zone 3 ROD concluded that neither surface water nor sedi nent posed an unacceptabl e
risk to human receptors in Upper Gafton Ditch. However, the ROD concluded that both
surface water and sedi nent posed an unacceptable risk to ecol ogi cal receptors. The

sel ected renedial alternative included excavation and di sposal of sedinent exceeding

cl eanup goals from Upper G afton Ditch. This remedial action was conpleted in 1996
(Bechtel, 1998b). Following this renmedial action, no further nonitoring of surface water
and sedinment in Upper Gafton Ditch would be required (Wston, 1995b).

9.5.2.2 Renedi al Action (bjectives

The Zone 4 ROD identified the foll owi ng general Zone 4 RAGs rel evant to Lower G afton
Ditch:

« No renedial action for surface water or sedinent in Lower Gafton; and

e Long-termnonitoring of surface water and sedinment in Lower G afton (Wston, 1995a).

The Zone 3 ROD identified the foll owi ng general Zone 3 RAGs rel evant to Upper G afton
Ditch:

e Protect ecological receptors fromdirect contact with, or ingestion of, sedinent
contai ni ng contam nants at concentrations that may present a potential unacceptable
ri sk (Weston, 1995b).

The drai nage cl eanup goals established in the Zone 3 ROD for sediment within the Upper
G afton Ditch drainage are included in Table 9.5-1. No cleanup goals were established for
Lower Grafton Ditch, where long-termnonitoring was required by the Zone 4 ROD.

9.5.2.3 Renedy | npl enentation

Remedi al actions in the vicinity of Lower Grafton Ditch included excavati on and renoval of
materials fromLandfill 6 between 1995 and 1996 (Bechtel, 1997) and installation of a cap
on CRD-2 in 1995 (Weston, 1995b). No surface water or sedinment renedial actions were
perforned in Lower Grafton Ditch. Remedial actions in the vicinity of Upper Gafton Ditch
i ncl uded excavation of sedi nent exceedi ng the ROD cl eanup goals for sedinent and offsite
di sposal. This work was performed between Septenber and Decenber 1996 (Bechtel, 1998b).

Si x pernmanent nonitoring stations (20-810, 20-8185, 20-809, 20-8131, 20-808, and 20-8133)
have been established in Lower Gafton Ditch. Currently, long-termnonitoring within
Lower Grafton Ditch is perforned in accordance with the Basew de Surface Water and

Sedi nent Long-Term Monitoring Plan, Year 2003 Update (MAH, 2003a). Surface water
nonitoring for VOCs and netals is performed at |ocations 20-808, 20-8131, and 20-8133, as
shown on Figure 9.5-1. Mnitoring of station 20-810 was di scontinued after the nay 2000
sanpl i ng event because it was deened redundant with station 8185. Mbnitoring of stations
20-809 and 20-8185 was di scontinued in 2003 at the recomendati on of the EPA and as noted
in the Agency’s comments on the 2001 Annual Report (MM, 2002).



Long-termnonitoring data to date indicate that no occurrences of VOC s exceeding the New
Hanmpshi re WQC have been recorded in the period of record (MAMWH, 2003b). Several netals
(al um num beryllium cadmum chromum copper, iron, lead, nickel, and zinc) have been
det ect ed above the New Hanpshire WX during recent sanpling events(MAH, 2003b).

9. 5.3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999) concluded that renedies for Zone 3 and
Zone 4 remai ned protective of human health and the environment. Annual eval uation of
nonitoring data was recommended to eval uate the effectiveness of the Landfill 6 renedy and
to identify opportunities for optimzation of long-termnonitoring activities. Surface
wat er and sedi ment nonitoring in the Lower G-afton Ditch drai nage area has been perforned
as required, and the results of the nonitoring were docunented in:

e Pease AFB Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring 1999/2000
Annual Report. Bechtel, 2001 (February)

e 2001 Basew de Surface Water, Sedinent, and Fish Tissue Mnitoring Annual Report.
MAH, 2002. (June)

e 2002-2003 Basew de Surface Water and Sedi nent Monitoring Summary Report. MAH, 2003.
(June)

Optimization of long-termnonitoring activities is docunented in:

e Basewi de Surface Water, Sedinent, and Fish Tissue Mnitoring, Long-Term Monitoring
Pl an - Year 2000 Update. Bechtel, 2000. (August)

e Basew de Surface Water and Sedi nent Long-Term Monitoring Plan - Year 2003 Update.
MAH, 2003. (March)

The scope of surface water and sedi ment nonitoring was reduced in 2000 and again in 2003
to elimnate redundant data points and to focus nonitoring upon contam nants nost |ikely
to be directly related to Landfill 6 activities. Surface water and sedi ment nonitoring
was elimnated conpletely at |ocations 20-810, 20-809, and 20-8185. Sedinment nonitoring
was elimnated at |ocation 20-8131. Surface water continues to be nonitored at |ocations
20-808, 20-8131, and 20-8133 (Figure 9.5-1).

9.5.4 TECHNI CAL ASSESSMENT
9.5.4.1 Question A
Question A |s the renmedy functioning as i ntended by the decision docunents?

The chosen renedy for Gafton Ditch is functioning as intended by the Zone 3 RCD

(Weston, 1995b) and the Zone 4 ROD (Weston, 1995a). Sedi ment exceedi ng the Zone 3 ROD

cl eanup goals for sediment was renoved from Upper Grafton Ditch between Septenber and
Decenber 1996 (Bechtel, 1998b), and naterials fromLandfill 6 were excavated and renoved
between 1995 and 1996 (Bechtel, 1997). Long-termnonitoring of surface water and sedi nent
has been conducted in Lower Grafton Ditch to neet the RAGs for surface water and sedi nent
established in the Zone 4 ROD. The scope of surface water and sedi ment nonitoring was
reduced in 2000 and again in 2003 to elimnate redundant data points and to focus

nmoni tori ng upon contaminants directly related to Landfill 6 activities (VOCs and netal s).
Al sedinment nmonitoring was discontinued in 2003, because remaining concentrations of COCs
were not believed to be the result of landfill 6 activities.



9.5.4.2 Question B

Question B: Are the exposure assunptions, toxicity data. cleanup | evels, and renedia
action objectives used at the tine of the renedy selection still valid?

Changes in_Standards:

Surface Water. No cl eanup goal s were devel oped for Lower Grafton Ditch, where LTM
currently occurs.

Sedi nent. Sedi nent exceedi ng Zone 3 ROD cl eanup goals in Upper Grafton Ditch were
excavated in 1996. No sedinent cleanup goals were established for Lower Gafton Ditch
under the Zone 4 RCD.

Changes in Exposure Pat hways: There have been no changes in physical conditions,
exposure pathways and | and use that would affect the protectiveness of the renedy.

Changes in Toxicity and G her Contami nant Characteristics: Risk-based cleanup goals were
not established for the sites; therefore, there have been no changes in toxicity or
contam nant characteristics that would affect the protectiveness of the renedy.

Changes in R sk Managenent Methods: The human health risk assessnents for Zone 3 and Zone
4 were conducted following EPA and EPA Region 1 guidance. There has not been any
significant change in EPA guidance that could result in significant revisions to

cal cul ated cl eanup goals. The EPA has issued several guidance docunments on conducting
ecol ogi cal risk assessnents since 1997. However, the ecological risk assessnents that
were conducted are consistent with current gui dance and would not result in significant
revisions to cl eanup goal s.

Expected Progress Toward Meeting RAGs: The ROD specified RAO of monitoring of surface
wat er and sedi nent quality over tine in being achieved

9.5.4.3 Question Cl

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has cone to light that would call into question the protectiveness of
the remedy.

9.5.4.4 Techni cal Assessnent Summary

As described above, the remedy at Grafton Ditch is functioning as intended. Sedi nent
exceedi ng the Zone 3 ROD cl eanup goals was renoved from Upper Grafton Ditch, and long-term
nonitoring of surface water and sedi nent has been conducted in Lower Grafton Ditch to neet
RAGCs for surface water and sedi ment established in the Zone 4 ROD. No changes in exposure
pat hways or toxicity and other contam nant characteristics are affecting the
protectiveness of the renedy. No other information has been identified that woul d cal

into question the protectiveness of the renedy.

9.5.5 | SSUES

No issues were identified for Gafton Ditch

9. 5.6 RECOVMENDATI ONS AND FOLLOAUP ACTI ONS

Routine long-termnonitoring and reporting of surface water for netals should continue in

accordance with approved plans. Additionally, a routine review of the nonitoring
obj ectives and eval uati on of the |ong-termnonitoring data should be conducted to



determ ne the point at which nonitoring can be reduced or discontinued.

9. 5.7 PROTECTI VENESS STATEMENT

The remedial action at Gafton Ditch (excavation of sedinent and | ong-term nonitoring of
sedi nent and surface water) is currently protective of human health and the environnent,
and is expected to remain so in the future.
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AFBCA, 2002. Draft Final Land Use Control/lInstitutional Control Managenment Pl an, Pease
Air Force Base. (Cctober).

Bechtel, 1997. Construction Rubble Dunp-2 Landfill Cap Postcl osure Mintenance and
Monitoring Plan. (April)

Bechtel, 1998a. Pease Air Force Base, Basewi de Surface Water, Sedi ment, and Fi sh Ti ssue
Moni toring. Long-Term Monitoring Plan. (April)

Bechtel, 1998. Zone 3 Excavations Renedial Action Report. (March)
Bechtel, 1999. Five-Year Review Report, Pease Air Force Base. (Septenber)

Bechtel, 2000. Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring. Long-Term
Monitoring Plan - Year 2000 Update. (August)

Bechtel, 2001. Pease AFB Basew de Surface Water, Sedinent, and Fish Tissue Mnitoring
1999/ 2000 Annual Report. (February)

MAH, 2002. 2001 Basewi de Surface Water, Sedinent, and Fish Tissue Mnitoring Annual
Report. (June)

MAH, 2003a. Basew de Surface Water and Sedi ment Long-Term Monitoring Plan - Year 2003
Update. (March)

MAH, 2003b. 2002-2003 Basew de Surface Water and Sedi nent Monitoring Summary Report.
(June)

Weston, 1995a. Zone 4 Record of Decision. (January)
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9.6 ZONE 5, KN GHTS BROCK AND Pl CKERI NG BROXX
9. 6.1 BACKGROUND
9.6.1.1 Site Description

Di scussion of Drainage Areas Hand | are conbined in this report since both drai nage
features are associated with Site 8 and nonitoring within both drai nage areas in required
by the Record of Decision for Site 8 (Site 8 ROD) (Wston, 1994). Both drai nage areas are
shown in Figure 8.4-1. Pickering Brook receives surface water and sedi nent from nost of
the Fire Department Training Area-2 (Site 8), a portion of the Field Mintenance Squadron
Equi prent O eaning Area (Site 11), and a small portion of the northeast corner of the
Flightline Area. Pickering Brook flows off-base to the north and joins Fl agstone Brook.
Fl agst one Brook ultimately discharges into the Piscataqua River (Figure 9.6-1).

Kni ghts Brook receives surface water and sedinment froma small portion of Site 8. The
headwat ers for Knights Brook originate fromboth Pickering and Watering Springs. Each of
these water bodies are located to the northeast of Site 8, entirely outside the Pease AFB
site boundary. Surface water from Watering and Pickering Springs flows into two separate
wet | ands, which conprise the headwaters for Knights Brook. Drainage fromthe two wetl ands
converges and flows north to Little Bay (Figure 9.6-1).

Virtually all of Site 8 is contained in the Pickering Brook drainage; however, it is
suspected that groundwater fromSite 8 discharges into the Knights Brook drainage.
According to the Site 8 ROD (Wston, 1994), cis-1,2-dichloroethene (cis-1,2-DCE) and TCE
were detected in surface water at Knights Brook and in Site 8 bedrock wells, |ocated
upgradi ent of the brook. The presence of these contam nants has been attributed to past
activities conducted at Site 8.

Site 8 was operated as a fire training area from 1961 to 1988; two former burn areas are
the primary contam nant source areas within the site. Before 1971, nixed waste oils,
solvents, and fuels were collected fromvarious |ocations across the base and burned at
Site 8 as one nethod of disposal. Burning procedures involved saturating the burn pit
with water, and pouring waste oils, solvents, or fuels on top of the water or a mock
aircraft. The nmixture was burned for a period of 1 to 2 mnutes and then exti ngui shed
usi ng aqueous foam In the md-1970s, the practice of mxing waste oils and solvents with
fuel for training ceased, and only JP-4 was used. At the same tine, an underground
sprinkl er and drai nage systemwas added tot he burn area so that JP-4 could be sprayed
into the pit area through an underground fuel line. Excess fuel was discharged to a
drai nage ditch located at the north end of Site 8, which drains to Pickering Brook.

9.6.1.2 Initial Response

The Rl process at Site 8 was conducted in three stages frm 1984 to 1992. As part of the
Interi mRenedi al Measures (I RVs) associated with the Rl process, approximately 260 tons of
cont anmi nat ed sedi nent were renmoved froma drainage ditch in 1990 and were di sposed of off-
base at a licensed disposal facility (Weston, 1994).

9.6.1.3 Basis for Taking Action

In 1983, an I RP Phase 1 Problem Identification/Records Search was conducted at Pease
AFB. As a result of the Phase 1 report and subsequent presurvey work, a Rl was conducted
at Site 8 in accordance with CERCLA requirenents (Wston, 1992). The investigation was
conducted in three stages from 1984 to 1992. The R identified areas of free-phase
product, soil, and groundwater contam nation at Site 8. Pesticides, PAHs and nmetals were
detected in Pickering Brook and | ow | evel s of VOCs and PAHs were detected in the sedi ment
from Kni ghts Brook (Weston, 1994).



9. 6.2 REMEDI AL/ REMOVAL ACTI ONS

9.6.2.1 Regul atory Actions

Described bel ow are the controlling docunents that present the sel ected renedy.
Site 8 Record of Decision (1994)

Ri sk assessnments were perforned for surface water and sedinent and presented in the Site 8
ROD for Knights and Pickering Brooks. The risk assessments did not reveal exposures that
resulted in unacceptabl e risks to human or ecol ogical receptors. As a result, cleanup
goal s were not established for surface water and sedinent in Knights and Pickering Brooks.
However, the chosen remedy for Site 8 detailed in the ROD requires nonitoring of surface
wat er and sedi ment in Knights and Pi ckering Brooks (Weston, 1994).

9.6.2.2 Renedi al Action (bjectives

The Site 8 ROD did not identify RAGCs specific to surface water and sedinent in Knights and
Pi ckering Brooks. The followi ng RAO specific to groundwater at Site 8 also affects
surface water:

e Prevent discharge of contam nated groundwater to surface water bodies where it nmay
present increased risks to human health and the environnent.

9.6.2.3 Remedy Description

The Site 8 ROD concluded that neither surface water not sedinent posed unacceptable risks
and that cleanup goals were unnecessary for these nmedia. However, the chosen remedy for
Site 8 detailed in the ROD requires nonitoring of surface water and sedinent in Knights
and Pi ckering Brooks (Wston, 1994).

9.6.2.4 Remedy | npl ementation

Three permanent monitoring stations (99-015, 28-8028, and 28-8029) have been established
in Knights Brook and two permanent nonitoring stations (27-8026 and 27-8027) have been
establ i shed in Pickering Brook, as shown on Figure 9.6-1. Currently, |ong-term nonitoring
wi th Knights and Pickering Brooks is performed in accordance with the Basew de Surface
Water and Sedi ment Long- Term Monitoring Plan, Year 2003 Update (MM, 2003a).

Surface water within Knights Brook is currently nonitored for VOCs at |ocation 99-015. To
date, VOCs have not been detected above the New Hanpshire WQC (Env-W 1700) (MAH, 2003b) at
| ocation 99-015. Monitoring of surface water at |ocation 99-015 continues to be conducted
as part of the current long-termnonitoring plan. The Air Force proposed the cessation of
surface water and sedinent sanpling at |ocations 28-8028 and 28-8029 as well as the
sedinent nonitoring at location 99-015 in the 2001 Annual Report (MM, 2002). These
recommendati ons were based upon the fact that the Site 8 ROD concluded that neither
surface water nor sedi nent pose unacceptabl e human or ecol ogical risk. The EPA and NHDES
approved the recomendati on and surface water nonitoring was disconti nued at Kni ghts Brook
begi nning i n 2003.

Surface water and sedinent are currently nonitored for site specific nmetals (nercury,

ni ckel, lead, and zinc) within Pickering Brook. Lead is the only site-specific netal that
has been detected in surface water above the New Hanpshire WQC during | ong-term nonitoring
activities at Pickering Brook.

Site specific netals (mercury, nickel, lead, and zinc) have been detected above NOAA ER-L
values at a frequency of approximately 50% or |ess during the period of record (MM,
2003b). The Air Force recommended the cessation of sedinent sanpling for SVOCs within

Pi ckering Brook (27-8026 and 27-8027) in the 2001 Annual Report (MM, 2002). The EPA and



NHDES approved the reconmrendati on and sedi nent nonitoring was di sconti nued at Pickering
Br ook begi nning in 2003

9.6.3 | MPLEMENTATI ON OF RECOMVENDATI ONS FROM LAST FI VE- YEAR REVI EW

The first Five-Year Review Report (Bechtel, 1999), concluded that the renedies for Site 8
remai ned protective of human health and the environnment. Annual eval uation of
environnental nonitoring data was reconmmended to eval uate the effectiveness of the Site 8
remedy and to identify opportunities for optimzation of long-termnonitoring activities.
Surface water and sediment nonitoring in the Knights Brook and Pickering Brook drai nage
areas has been perfornmed as required, and the results of nonitoring were docunented in

e Pease AFB Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring 1999/2000
Annual Report. Bechtel, 2001 (February)

e 2001 Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring Annual Report.
MAH, 2002 (June)

e 2002-2003 Basew de Surface Water and Sedinent Mbnitoring Sunmary Report. MAH, 2003
(June)

e Basew de Surface Water, Sediment, and Fish Tissue Mnitoring, Long-Term Mnitoring
Pl an, Year 2000 Update. Bechtel, 2000 (August)

e« Basewi de Surface Water and Sedi nent Long- Term Monitoring Plan, Year 2003 Update
MAH, 2003 (March)

As described under Section 9.6.2.4 above, the scope of surface water and sedi nent

noni toring was reduced in 2003, because concentrations of constituents were routinely
detected at concentrati ons bel ow applicable criteria. Surface water and sedi nment

nonitoring was elininated conpletely within Knights Brook, with the exception of surface
water nonitoring |location 99-015 (Figure 9.6-2). Surface water and sedi nent continue to

be nonitored within Pickering Brook for site specific netals.

9. 6.4 TECHNI CAL ASSESSMENT
9.6.4.1 Question A
Question A |Is the renmedy functioning as i ntended by the decision docunents?

The Site 8 ROD concluded that neither surface water nor sedinent posed unacceptable risks
and that clean-up goals were unnecessary for these nedia, but the ROD included nonitoring
of surface water and sedinent as a conponent of the overall Site 8 renmedy. Long-term
nonitoring of surface water and sedi nent has been conducted in both Knights and Pickering
Brooks since the adoption of the Site 8 ROD. Mnitoring of sedinment was discontinued and
the scope of surface water nonitoring was reduced in 2003 based upon | ack of detection of
organi c and inorgani c constituents above the conparison criteria. Mnitoring has
indicated little inpact to these drainage areas fromhistorical Site 8 activities.

9.6.4.2 Question B

Question B: Are the exposure assunptions, toxicity data, cleanup levels, and renedia
action objectives used at the tine of the renedy selection still valid?

Changes in Standards: No cleanup standards were established for surface water and sedi nment
in Knights Brook or Pickering Brook

Changes in Exposure Pat hways: There have been no changes in physical conditions, exposure
pat hways and | and use that would affect the protectiveness of the remedy.




Changes in Toxicity and G her Contam nant Characteristics: There have been no changes in
toxicity values or other contam nant characteristics that would affect the protectiveness
of the renedy.

Changes in R sk Assessnent Methods: The human health risk for Site 8 was conducted

foll owi ng EPA and EPA Region 1 guidance. There has not been any significant changes in
EPA gui dance that could result in significant revisions to cal cul ated cl eanup goals. The
EPA has issued several guidance docunents on conducting ecol ogi cal risk assessnments since
1997. However, the ecological risk assessnment that was conducted is consistent with
current guidance and would not result in significant revisions to cleanup goals.

Expected Progress Toward Meeting RAGs: No specific surface water and sedi ment RAGCs were
establ i shed for Pickering and Knights Brooks. The Site 8 groundwater RAO to prevent
di scharge to surface water is being net and is expected to be net in the future

9.6.4.3 Question C

Question C. Has any other information conme to light that could call into question the
protectiveness of the renedy?

No other information has been identified that would call into question the protectiveness
of the renedy.

9.6.4.4 Techni cal Assessnent Sunmmary

As described above, the remedy at Knights and Pickering Brooks is functioning as intended
Moni toring of surface water and sedi nent at Knights and Pickering Brooks is perfornmed as a
conmponent of the overall Site 8 renedy. Potentially site-related organic and inorganic
constituents have rarely been reported above conparison criteria, indicating little inpact
to these drainage areas fromSite 8 activities. The Site 8 groundwater RAO to prevent

di scharge to surface water is being net and is expected to be net in the future. No other
information has been identified that would call into question the protectiveness of the

r ermredy.

9.6.5 | SSUES
No i ssues were identified for Knights Brook and Pi ckering Brook
9. 6. 6 RECOMVENDATI ONS AND FOLLOAUP ACTI ONS

Routine long-termnonitoring and reporting of surface water data should continue in
accordance with approved plans. Additionally, a routine review of the nonitoring

obj ectives and eval uation of the long-termnonitoring data should ne conducted to

det ermi ne when di scontinuation of nonitoring is warranted, based on denonstrated | ack of
adverse inpact to Kni ghts/Pickering Brooks.

9. 6.7 PROTECTI VENESS STATEMENT

Long-term nonitoring of Knights and Pickering Brooks indicates that the renedia

activities perforned to date at Site 8 have been protective of human health and the
environnent related to potential exposures to surface water and sedi nent in these drai nage
areas. This protectiveness is expected to continue in the future

9. 6. 8 REFERENCES
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Bechtel, 1999. Five-Year Review Report, Pease Air Force Base. (Septenber)



Bechtel, 2001. Pease AFB Basew de Surface Water, Sedinment, and Fish Tissue Mnitoring
1999/ 2000 Annual Report. (February)

MAH, 2002. 2001 Basewi de Surface Water, Sedinent, and Fish Tissue Mnitoring Annual
Report. (June)

MAH, 2003a. Basew de Surface Water and Sedi ment Long-Term Monitoring Plan - Year 2003
Updat e. (March)

MAH, 2003b. 2002-2003 Basew de Surface Water and Sedi nent Monitoring Summary Report.
(June)

Weston, 1992. Site 8 Renedial Investigation. (Novenber)

Weston, 1994. Record of Decision for Site 8. (Septenber)



- APR

SAHEPROJECTRARCVIEW3 N\ Pomse\Five Vear Review 20Naw-sof\ 2004 sw-eed 5

Little Bay

York County
Maine

1500

Legend

»#* Former Pease Air Force Base Boundary

Originals i color

Figure 5-1
Pease AFB
Site Location Map

5 Year Review Report
Former Pease AFB
Portsmouth, New Hampshire




/N
AN
PN
. N
, \\\.. \,
v ) \, \_
\ / o
- / ( \L
- g N N\
g I‘ \
/// ;.' \\ , , \\
- " / one
e\, Zong
% '\\ L. \ ~ ‘N
N\ ~ . \ > /
______ ~ \ / \
— TN ~ | / / \
: Zone 6 \\ 'P_,.\ \ Lo -~ \..\
| S A ’ A
| : \
/ Y \ ~ \
| . \ Zoqez \ - \ \
N\ Y
- NN \\ \\ Prtauiy )
\ \/’ \ \ -~ .
N . « 7 \
i \ Zone 3 -——// N
! ) / \
/)/\ d
! /_/// \\ /// \
N s \ i \
.\ P d \ // -7
//// . -
{/// o Q’ Zone 4 //
o u \
. /
A
1‘ </ \ {_.\/ | SO :\V/
\ : .
SN \ \ 2 v
O U NN
\ %\q{né\ Ly AT
\-. \\ \\ , AT
N\ P AWy
. ;N
*;" . /-‘ (s
3 r- o
s
NS
o

5 - YEAR REVIEW REPORT
LEGEND FORMER PEASE AFB

S A\FED PROJECTSN\AFCEE—1370710%TO 58 — Loring -Pecse FY04\5—year review\Freliminary Droft\Figures\5 YR—35.0WG

PORTSMOUTH, NEW HAMPSHIRE
______ ZONE BOUNDARY

=3 WETLAND RESTORATION /PRESERVATION AREA Q IRP ZONES

STREAM /DITCH north

—— + + == FORMER BASE BOUNDARY wﬂzaoo MWH FIGURE 5-2
SCALE: FEFT

1" =2003




— Loring—Pease FY04N\5—year review\Preliminery Draft\Figuras\5 YR—31.DWG

S:\FED PROJECTSN\AFCEE—1370710\T0 58

I\
A
FaX:
\ NG
~ ) \ \_
4 N
{
P /\ A hY L\
-7 ) \
-~ j i\ 3
-
. / Zone 1
AN Zones | \
N o M | ~ '§
AN > 7 AN
., ~ / .
== N ™ '
| NN \ p N
| Vo )/ - \
, Zone 6 \ [')_,.a\ N\, ——— .
I v\ '~
| ) )Y \ -~ N
| // < \‘ // \ ’.\.
! Y, \ Zope2 '\ - \ "\
' — \ ; \ (/ \ ‘-_\
L AU A --
- NN, \ PRt \
\ - . J \ - /\ s
\v} \\ - -7, N
o \ Zonej =~ - __,/ N
i \ % \
| 2 .
! AN -7 \
_;.‘\ - 07 \ -~ \
..\ Q’/-/k \\ /// /’\\ :
V4 - i
v //\. v /// \
/// .\ ' —_—
R I (“:' Zoned /
P g ~ /
.‘Q\ A e ™~ /
Lo AR ~
A o T Y
S N U ™
VY \
VIR gy %
LA \\ NS
\:\ P N
A -
ER A9
7 !
S
.~
& - YEAR REVIEW REPORT
LEGEND FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE
______ ZONE BOUNDARY
WETLAND RESTORATION /PRESERVATION AREA Q IRP ZONES
STREAM /DITCH north
—_— ——  FORMER BASE BOUNDARY 9 500 1000 2000
e @ MWH S




5. \FED PROJECTSNAFCEE—1370710N\TC 58 — Loring—Pagse FY04\5—yeor review\Preliminary Draft\Figures\$ YR—32.DWG

/I N\
;o
<
I
' B
o \
N —
l/ \ a
wa '\
/ LANDFILL 5 )
; SITE 5 \
A -
. e - '\_ _,"’_ \
. ] ~ -
‘k.. . L .. '\-
\_) § '\-
N\ Site 8 "\
"~ Recharge Trench - 5
R . : \
\_. '~ -
\ N
. C:Q \
\ Site 49 £

Bldg 234

BA-1 Siteh22 Site 73 ™
@%FTS Site 10 o \

MRDDA Site 43

\ \
*BA-2 Sita 37 \ |
jPA2 SH | Bidg 119 Site 36 \
] | - Bldg 227 Site 39 | "\_
! p Bldg 113 Site 32 \
" JETC Site 3 :
o\ _ . \
.\“4‘/'..‘—“‘ -i
N :
\C J
s /
E LF-6 Site 6 .'/
§ o
. G\ AV S
; OJETS Site 45 .~ N 7
\ > g i
h \ ..\ .‘\
\ P i
M A
\ N
\ N
r.)‘ ! > ‘
> »
e /
N
~' ’
|
6 - YEAR REVIEW REPORT
LEGEND FORMER PEASE AFB
— PORTSMOUTH, NEW HAMPSHIRE
= SITE LOCATION
2l WETLAND RESTORATION /PRESERVATION AREA CATEGORY 1 SITE LOCATIONS |
STREAM /DITCH nort .‘
- D 500 1000 2000 :
FORMER BASE BOUNDARY MWH FIGURE 711
S




S:\FED PROJECTS\AFCEE-1370710N\TC 5B - Lering-Pease FYQ4%5-year review\Preliminary Droft\Figures\S YR-01-01.DWG

/ RN l
/ VOO
, \
/ J \
/ N
/ ' /
/ \\ ‘/" N
/ ) -~
< LANDFILL 4 !
\\ STE 4 C LIV
[ Y
\ 7
\ = \
\ ;-
AN ol %

*
e

—

~

4
— ESTone B

-
L

LANDFILL 5
9 5

—7

\
\

/
/

~
~
~
4
NORTH RAMP /
OF FLlGHTLINE/ /
PCDA
/ SITE 44
/
/
/
/
/
/
/
/
/
/
é-"'-—.

--—.____.-----//’_/

& - YEAR REVIEW REPORT
FORMER PEASE AFB

PORTSMOUTH, NEW HAMPSHIRE
‘j_ Originals in color. ‘ nortﬁ LANDFILL 6§ SITE LOCATION MAP

0 150 300 6C0
— S — F
SC?}EE&')EET MWH IGURE 741




S:“FED PROCJECTSMAFCEE-1370710\T0 58 — Loring—Pease FYD4\5—year review\Preliminory Draft\Figures\5 YR—-0Z.DWG

— —ia

K

2Towe BROO

—

SN

Y AV

LEGEND

—==== M BOUNDARY

~ "~ ACCESS ROAD

— =77 TOPO CONTOUR
= EOGE OF WASTE/CAPPED AREA

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

LANDFILL &5 SITE FEATURES MAP

@ mwn roune 742




1370710N\T0 58 - Loring—Peose FYD4\5—-year review\Preliminary Draft\Figures\& YR—03.0WG

(.

5:\FED PROJECTSMAFCE

Nadailin lineLare

Goat
. Trrmee

ata e

Eannie !

i
wes s - ‘e’;
GREAT Hay o L
| Waeks F1 T v
- v ;T'}‘ .—-—
5 - YEAR REVIEW REPORT o
FORMER PEASE AFB
S PORTSMOUTH, NEW HAMPSHIRE
QUrce:

7.5 minute U.S.G.S. quadrangle of Portsmouth, NH-ME;
doted 1526 and revised 1993

g 1000 2000 4000

. SCALE: FEET
1"=4000" (APPROX)

ZONE 2 SITE LOCATION MAP

| FIGURE 751

MWH




S1\FED PROJECTSN\AFCEE- 1370710NTO 58 - Loring—Pease FY04\S—year review\Preliminary Draft\Figures\5 YR—04.0WG

i

o 1:
-~ ;
{ P
1
{ I <. - -
\ - ‘rd" C
R |
i
Lo ~
R S .\f( T e
SN RS TT L . -
LEGEND

—_—— — GMZ BOUNDARY
— i — ZONE BOUNDARY

o WATER
6 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE
SOURCE:  ZONE 2 2000 ANNUAL REPORT AND ZONE 2 S'TE FEATUHES MAP

GROUNDWATER OPTIMIZATION EVALUATION (MW, 2001).

O 150 300 600

o MWH
SCALE: FEET FIGURE 75-2
1"=800'




5062 {Midplumie) 10/20/2003
. I —__ . ) . Compoung Congantralion (ugil.)
(7771 {Pomnt of Compliance) 10/24/2003 : 7342 (Downgradient) 10:24/2003 Benzene 30
Compound Cancentration (g} Compound Concentration (pg/l ) Naphthalene 11
Benzene 6 sec-Butyl-benzene 1.2, 4-Tnmethylbenzene 57 north
[Bis(2-ethylhexyl) phthalate 12 Manganese (Manganese 2170 )
5124 (Midplume} 10/24/2003
Campound Concentration (ugil }
Benzere 10J LEGEND
Ethylbenzene 1300
Isopropylbenzene 160
2-Methyinaphthalene 41 - = —=— (M7 BOUNDARY
Naphthalene 140
sec-Butyl-benzene 16
1,2 4-Trimethylbenzene 580 J - UPPER SAND OVERBURDEN PIEZOMETER
Arsene 196 - LOWER SAND OVERBURDEN PIEZOMETER
= UPPER SAND OVERBURDEN MONITORING WELL
. = - , .
[535 (Midglume; 103772003 ® LOWER SAND OVERBURDEN MONITORING WELL
jCompound Congentration {pa/l ) @ OVERBURDEN MONITORING WELL
Isopropyl henzene 120
2-Methyl-naphthalens 49 ) O OVERBURDEN PICZOMETER
Maphthal 98 J
st B penzene iy @ HYBRID MONITORING WELL
o e E © SHALLOW BEDROCK MONITORNG WELL
I
Manganese 1800 @® DEEP BEDROCK MONITORING WELL
- e 7935 (Source Area) 1072072005 ]
Lompoung Concentratien (ug/L)
E \ TREAIMENT SYSTEM FOOTPRINT (2 sty phtnoiate ¥
= \ Arsenic 823
(I) Lead 838
s \ Manganese 1910 J
u . . \
pul i A — -
2 - 5112 Midplume) 8/20/2003 |
i - \ Compaund Concentration (pg/L)
4 ®eros Benzene 390
\.0 \
9 \
E k .
= . {543 {Midplume) 10/20/2003
E - Compound Concentration (ugil,}
Manganese 9110 2
[6774 (Midplume) 1072872003
Compound Concentration (ug/L
Benzene 35
5125 (Midplume) 10/27/2003
Cotmpound Concentration_(ug/)
[1,2.4-Trimethylbenzene 41J

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

ZONE 2 GROUNDWATER VOC & SVOC
CONTAMINANTS EXCEEDING CGs IN

2003
SOURCE:

ZONE 2 2000 ANNUAL REPORT AND GROUNDWATER OF TIMIZATION 0 o0
; 01, 125 250 5
EVALUATION {Mw, 2001) FIGURE 75-3

SCALE: FEET
1"=500"

B2 PROJECTSNAFCEE—1370710°\TQ 58 - _oring—P




wenLwLTLL .
 Terrace
ar

ot
4]

Spoania 1

GREAT

Warks 3

LEGEND S
=— == ——  FORMER BASE BOUNDARY

Source
7.5 minute U.S.G.S. quadrangle of Portsmouth, NH-ME:
dated 1956 and revised 1993

Q1000 2000 4000

SCALE: FEET
"=4000" (APPROX)

S:NFED PROJECTSN\AFCEE-13/0710\TO 58 — Loring—Pease FY04\E—year review\Preliminary Draft\Figures\% YR—06.DWG

I

B LN

T s
Tl Tibews

Crerer
. I z

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

ZONE 3 SITE LOCATION MAP

MWH FIQURE 7.6-1




Bidg 226 Ste 35 . north

am
Bidg 120 She 38 \

s Mg | LEGEND

s ©

UPPER SAND CVERBURDEN PIEZOMETER
LOWER SAND OVERBURDEN PIEZOMETER
UPPER SAND OVERBURDEN MONITORING WELL
LOWER SAND GVERBURDEN MONITORING WELL
OVERBURDEN MONITCRING WELL

OVERBURDEN PIEZOMETER

HYHRIC MONITORING WELL

SHALLOW BEDRCCK MONITORING WELL

& ~
g @ 506 \
. -
. U6
- =] @ \ .

bl

DEEP BEDROCK MONITORING WELL
MONITORING WELL
HYBROPUNCH GROUMDWATER SAMPLE LOCATION

*PBCOQOCO OGO

) fa-m3 " /

b
%
1
kS
1
|

GROUNDWATER MANAGEMENT ZONE {GMZ}

m@ﬁn /!
Bidg i3 Site 32 /
§ . . = o . }
P o - i’, .
JETC Stte 34 ’ ' b ' {ém o
: W 70
. : -
@ 5 . ‘-/
g /-’ ’ 5 - YEAR REVIEW REPORT
o “52 .- FORMER PEASE AFB
L e N PORTSMOUTH, NEW HAMPSHIRE
g | - T N ZONE 3 - SITES 32/36
e - - o oo SITE FEATURES MAP
0 50 100 200
e 8-
= MWH FIGURE 7.6-2




TARGET SHEET

THE MATERI AL DESCRI BED BELOW WAS NOT SCANNED BECAUSE:

NON- PAPER MVEDI A

(XX) OVERSI ZED VAP
()
()

OTHER:
DCC | D 65334
DATE: Sept enber, 2004
TI TLE: GROUNDWATER CONCENTRATI ONS EXCEEDI NG ZONE 3 CLEAN UP GOALS
DESCRI PTI ON: FORMVER PEASE Al R FORCE BASE, 5 YEAR REVI EW REPORT

THE OM TTED MATERI AL | S AVAI LABLE FOR REVI EW BY APPO NTMENT AT THE EPA NEW ENGLAND
SUPERFUND RECORDS CENTER, BOSTON, NA



Site 32739

Sample Flow Trans- Groundwater
Well Port (SP)  mitter (FT) Recovery Wells
32-6073 V11 FT1 e T R =
32-5267 V12 FT2 - - - - -
32-6134 V13 FT3
32-5268 V14 FT4
32-6074 V15 FT5
32-6141 V16 FT6
32-5024 V17 FT7
39-MWEA4S H || E =
39-MWE3S } SP3 FIT2 ’ é ’ E E s g é
SP2
I A
p—
\f FT8
Influent Tank (T-1) Pressurized 2 Granulated Activated
5800 gal Multimedia Carbon Units (in senes)
Filter
RN -
o b
SP5 SP6 - I
0 0
----- > R : 2 |l s
FT11 FT13
e SP7 5P8 $Pg
Multimedia filter
15 currently bypassed
Effluent Tank (T-3) Wet Well Storage Tank
8000 gal Transfer Statian 250000 gal \l/ Golf Course
i I e T S
Py
[ Groundwater
5P10 Recharge Trench
e
FT14 £
Pease POTW
{as necessary)
5 YEAR REVIEW REPORT ]
FORMER PEASE AFB, PORTSMOUTH, NH
SITE 32 TREATMENT SYSTEM PROCESS FLOW DIAGRAM
Source: Bechtel Zone 3 2000 Annual Report ) S T
; @ MWH FIGURE 7.6-4

SAFED PROJECTSAFCEE-13707100TO 58 Loring Pease FYC4.5-year revew:DrafttFigures Figuie 7.6-4. a1 Chraps Jure 2004



Bldg 244 Site 31

A5 YR—QS,0WG
-~

DN

RECHARGE TRENCH

//"'/ \ L J’
- N - ——>5lte 49
—~
- \
/// \\
= \
\
Bldg 234 \
Site 73 \
\
-~ \
\
[ - . \
i -..\Elilg 123 Site 42 \\
i o~ N
! ~. \

~Q
N

Idg 120 Site 33\

/

.’i Bidg 229 Site 36 Bldg 226 Site 35 \\ S
| N :
| N

HAVEN WELL

-
Bidg 119 Site 36> -
Bldg 227 Site 39 ’ s
) / s
1 e
>\ 7
\ R

7 \ Bldg 222 JETC Site

\
\ Upper Newfields Ditch

Site 19
\ Upper Grafton Ditch .
Site 20 -7

" -~
-"/ //
o--""" //
a—" -
N\ -~

\ -~
v Bldg 219 Site 65

north |

LEGEND ‘

ZONE 3 BOUNDARY

|
CC 7D 4PPROXIMATE SITE LOCATION f

GROUNDWATER MANAGEMENT ZONE (GMZ)
FENCE
ROAD

MARSH AREA
NATURAL GAS LINE

- DRAINAGE DITCH/STREAM
STORM DRAINAGE SYSTEM

FUIGHTLINE REFUELING SYSTEM,
SINGLE JP—4 LATERALS AND HYDRANTS

FIRE HYDRANT

o 150 300 600

SCALE: FEET
1" =600

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

ZONE 3 - SITES 34/39
SITE FEATURES MAP

FIGURE 7.7-1

@ mwH mo




© 58 — Loring—Pease FYD4\5— year review\Preliminory Draft\Figures\5 YR—10.DWG

S:\FED PROJECTSNAFCEE—137071 oY,

| THE BAY NEW HAMES 133

ROGCKMNGHAM SN

LEGEND

] BOUNDARY
.
]

WATTR B0y

08T BCUNDAR S

M AN
TGRE COUMGY

&

CTY O
POR™SHEON ]

FEASE A% "ORIE BASE

FORMER PEASE AFB

[ & - YEAR REVIEW REPORT
PORTSMOUTH, NEW HAMPSHIRE

LANDFILL 8 SITE LOCATION MAP

@ mwh

FIGURE 7.8-1




%,
=
£y
i)
H
uy
-]

north

. “

) 7

2
o /o
@ /
I/. ’
- '"\.\{\‘ ‘ S - . ‘I,"
- N, S //.-
/,

5 - YEAR REVIEW REPORT
FORMER PEASE AFB

PORTSMOUTH, NEW HAMPSHIRE

LANDFILL 6 SITE FEATURES MAP

@]
o034
Ny
®T4W00p  ROAD
R CRRY BEAVER POND
Bu3 olols]
5043
@ T 61
/ T
/ T I e -
/ 7861, o ,.7;5% '36 6081 @gggg ,/ Ga69
/ » 60538 @ 555{ /
GRAFTON DITCH * 786 60 :
/ 7519 %o\ oraes &1 e o f,/
/ /76%1’ v 09057 ‘?605 2038 '/ O
AV ""’78726 f 9p54 b LN / 7604 S0
” ‘ R | | o770 0 IR /
- 037 . 2607 I 30560 - Tg051 ] / 0
- 5[_)3-8&? 6054 761&' | 11 B3 o pd / v D\P‘EGER F\—O\N
=4 U T e
\ e o Ve
\ \ / / RO
: /
- A N/ :/
\.b\ / E
5036 — / )
T H\ ’/ / /
T - ‘\‘ '/ ,.'
FORMER LF-6 AREA T 5040 v
6026 /"
LEGEND NOTES:
1, WELLS IN BOLD ARE INCLUDED IN THE LANDFILL
—--— PEASE AR FORCE BASE BOUNDARY O] BEDROCK WELL 6 LONG TERM MONITORING PLAN, REY. 1
— GROUNDWATER MANAGEMENT ZONE (GMZ) (BECHTEL, 2000)
GRAVEL ROAD @ HYBRID WELL 2. ®  _ DELETED rROM LTWP N wULY 2003, WELL
WETLAND AREA ©  OVERBURDEN WELL Lueacio aD '8 wactEssele - S0 1S
STREAM
O PIEZOMETER g 50 130 200
e = e
MWH

FIGURE 7.8-2




S:\FED PROJECTSNAFCEE-1370710N\TO 58 — Loring—Peose FY04\5—yeor review\Preliminary Draft\Figures\% YR—12.0WG

/-
N .\
! 4
/ '\-‘\.
FDTA-2 Site 8 \
/’\_/ ""'\_.
el .-I| ,Zone 5 \
et N \
CROAT Y ..
) -~ N\
\, X .
. \
N \ ) 3
. \/ ~,
\. '\.
| N
I\- \.-
. N
] \
| \
3 \
\_,-._q i
.\. ;
T 2
\ /_f-_‘-. - J'_/
Loy N\
\ \{-':\ .\’"".r‘
* \'..-"
\ .
2SR
!
.\-—/

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

SITE 8 SITE LOCATION MAP

o 750 1800 3000

— e e—
SCALE: FEET MWH FIGURE 791
1"=3,000' .




S:\FED PROJECTSNAFCEE—1370710N\TO 58 - Loring—Peose FYD4\5—year review\Preliminary Draft\Figures\5 YR—13.DWG

(T~
®

GMZ BOUNDARY
FREE PRODUCT (2003)

APPROXIMATE EXTENT OF GROUNDWATER
PLUME (2003)

WELL BELOW CRITERION IN MOST RECENT SAMPLE

pam— - ,.. \ .
_— T BN
- \ ]
.\‘
- -\- [ 5
A
- n - A \' ) —
- T " e e SHE STSTEM” )
- Tt :t" _ 765 B VAPDR/LIOUID
© 5% RSP ( . . SEPARATION
{©5159 vent S K e . . GROUNDWATER
- - i i F ol T /7 TREATMENT PLANT
RECHARGE
TRENCH E
SVE CATALYTIC
! QUIDATION LNIT
! (OFFUME) AND
! 23 GRANULAR ACTIVATED
/ - - ARBON UNITS. {ONLINE)
Co . 6786
® LOWER SAND OVERBURDEN MONITORING WELL
® UPPER SAND OVERBURDEN MONITORING WELL
& SHALLOW BEDROCK MONITORING WELL
® DEEP BEDROCK MONITORING WELL
@ HYBRID MONITORING WELL
[ LOWER SAND CVERBURDEN PIEZOMETER
- UPPER SAND OVERBURDEN PIEZOMETER
@) OVERBURDEN PIEZOMETER
© GVERBURDEN MONITORING WELL
4 MON{TORING WELL
— - FENCE
______ ROAD
Cc 100 200 400
- - — ORAINAGE DITCH /STREAM
----------- EDGE OF SATURATED OVERBURDEN S

§ - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

SITE 8 SITE FEATURES MAP

WELL ABOVE CRITERION IN MOST RECENT SAMPLE @ MWH FIGURE 7.9-2




GAC GAC Atmosphere
#1 #2 >

Soil Vapor Treatment System S.P. Effluent

SP Atmosphere
Intermediale %

SF
GAC Influent

Vacuum Extraction P8102
PB031 (T-20). PB033 (T-21A/8) >

vapor/Liquid T
Sgparat?on Catalyhc Oxidation

QilfWater
Separation

Groundwater Treatment System

_-—»,,4—'——'\\
‘1 »¥ > T-1 7-3A.B ™ T4 ™ 15 >
e VNN
i~ [nn s
Poimimans VAR o]
QOilfWater Separation o
Equalization Metals Oxidation

{Currantly Inactive)

6 Extraction Weils

43 GPM ;
( ! ) T-16
; ; Sludge
Thickening
FP-1 W___
J \\ -\ Ay \'-.. k

Offsite P8O1E™N T6
: Sludge | el ; )

——— \
%ﬁﬁj“;l Dewalering ? R Clanfication

9 -— | ————
1 Filler Bypass

- Offsile Use

T-8AB .
P, Atmaosphere /B
PBO22 AS-
y—— » ?08 AS-EFF ‘—//5 Groundwater
".w " Recharge
05024 / Trenches
@-b T-10 )

T-11A B, C T-13

' Air Stnppin Carbon Equalization L ,
Greansand filtration PPING Adsarption P8O0 » Unlity Water
P8025
P8Q31 - Water sampling station
T:=Tank B =8lower FP = Filter Press T aqueous === il W42 = Solg 28102 - Gas sampling s:atan

5 YEAR REVIEW REPORT
FORMER PEASE AFB, PORTSMOUTH, NH

Site 8 Process Flow and Sampling Locations

@ MWH FIGURE 7.9-3
MONTGOMERY WATSON HARSA o

SAFED PRCJECTSAFCEE-13707100T0O 58 - Lonng-Pease FY04\5-year review\DrafliFiguresiFigure 7.9-3 a1 AP sps June 2004



LEGEND

| o SOIL VAPOR EXTRACTION WELL
| ® PASSIVE AIR SUPPLY VENT
‘_—_| HiSTORICAL EXTENT CF LNAPL

[ EXTENT OF MEASURED LNAPL
(SEE NOTE AT EACH FIGURE)

! %4 dar % o
¢ ¥ - . 2 LA
R, ,a?’-'ta.r ﬂ-u'/ A" ‘lj %
NG T -
Ny ¢ ey ~ // g 5
R d Y/ ¢
SnoRetee . T TEPEEA ! Y
'\‘a Lk’
\.\ ] TP e,
NN
NOTE R NOTE NG )
1998 1999 2000
=
=
="
o o _ _ _ o o _ _
|
E Pat
o
P
/_,',‘,’/
e

N %
RN
G P
\ _‘
i S et S o mooess . ;
WS CRe P el e esmnE - AT 08 F N 18 WS : a0z P 32 wLs e } 6 - YEAR REVIEW REPORT
...... S —_— S S— — - — _ S - FORMER PEASE AFB
2001 2002 2003 PORTSMOUTH, NEW HAMPSHIRE

SITE 8
HISTORICAL LNAPL DISTRIBUTION

% 1998-2003
0 625 125 250 MWH FIGURE 79-4

SCALE: FEET
17=280'

t
wy
1
|
=
>
.

qx
ad

|
of
=
]

s,
A

I
o
uy
o
e
1
[=
r~
(=
~|
y

i
[
[re
4
P
Lo
o
-
=
ir}
=N
[
7y
L
-1
7y




52%
4229 O 518
r 4143 © %

& 5189

\Figures\5 YR—14.0WG

ary Droft

ECTENAFCEE ~1370710NT0 58 — Loring—FPease FY04\S—year review\Prelimin

S5:\FEQ PROJI

4102 O
5196
4123 O
5130
4129 | @
|!I
4124

3236

7958 O

LEGEND

SOIL VAPOR EXTRACTION WELL
PASSIVE AIR SUPPLY VENT

LNAPL DETECTED AT LEAST ONCE IN 2003

2146 S 5170

e 502 [
©  PMPO3 5535 4125

5187@

4150 2198
O ®

4152
)

4091

@

O 573
4104

P sigr 422 @o1se

O
A4

i B
< 5195

5247 4117
e goose

20 & B
13%9 7968°0) 5718

7965

4193

15 30

SCALE: FEET
17260

40300

L}
4108

@5185

5249 4157
®483 5250 4137

W g 9@

O @

5744 _
517 7 5ng 4147 O

570 &

4164

e

O 5054 N

4201 O 5756
© @180 cose 497y .

= H255
208 o O
410 O 5757 4714

N

41100 5177 A

) 1
202 4138 18] Q 5178
413 45208 4140
o 419 #5207
)

4 T Mg R 35 004

2203 /@

i!l @
5204 A 03

O 4192 P25 413
4186

@5241
|.‘\
¥

)

4169
_ @5231
) 4177
iil .4
L

il 161

S - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

SITE 8
SVE SYSTEM WELL CONFIGURATION

@ MwH

FIGQURE 79-6




S:\FED PROJECTS\AFCEE-1370710\10 58 — lor

ing—Fease FY04\5—year review\Preliminary Droft\Figures\S YR—16.DWG

OJETS |
Site 45 \ ®
\ ’»';2.
\
\
\
2\ \
\ \
' \
\\ \ o L v
A\ \ ) (ANE
\
\ \
\ \
\Zone 7\
\ ‘\ PLASE ATE
GOLF COLRSE
\ \ CLUB HOLSE
57- YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE
SITE 45 SITE LOCATION MAP
0 125 250 500 '
SCALE: FEET @ MWH FIGURE 7.10-1




S WFEG PROJECTS\AFCEE—

1370710NT0 58 — Loring-Pease FYO4\o—year review\Preliminory Draft\Figures\5 YR—17.0WG

|

;

north

LEGEND \
EXISTING PAVED ROADS
EXISTING UNPAVED ROADS/TRAILS

FENCE

BUILDINGS

[} L]
\ }
AN i'\ .‘l
~ \ ! !
| \
- N \ \
- } [}
\ \\ }i ‘\\
\ Vé '\i ‘\‘
\ -~ ". ‘\'
\ - ".' !l‘
N \ )
\ S
AN '1' '\
\ ! n“
\ tg
\\ \\ -?é l.‘
i !
P Ve
- \ 'n‘ ?—.‘ “'
e - : !
-~ -~ ‘n‘ \“
<7 | !
- APPROXIMATL LOCATION OF
R FORMER ABOVEGROUND
e y AVIATION FUEL STORAGE TANK
| '.
e .‘| 'n
FORMER ROCK ! '.\
CRIB ! .
\/{ \\ ‘.‘l |.'~
\ \
/\@ \\ ...l \.‘
\ |
FORMER OQJETS — N /) \““\ \ \l
BUILDING N . \ |
-~
~ |
- A
PPROXIMATE LOCATION

& - YEAR REVIEW REPORT .
FORMER PEASE AFB |
PORTSMOUTH, NEW HAMPSHIRE

SITE 45 SITE FEATURES MAP |
FORMER FEATURES

. [ 1
@ MWH | FIGURE 7.0-2

0 125 25

SCALE: FEET
1"=50"




5:\FED PROJECTSNAFCEE-1370710M\TC 58 — Loring—Peose Fr04\5—year review\Preliminary Droft\Figures\S YR—18.DWG

5137
FARWAY 1
5116
&
2
LEGEND
EXISTNG PAVED ROADS
FENCE

SHALLOW UPPER SAND WELL
DEEP UPPER SAND WELL

TREELINE

0

2.5 25

SCALE: FEET
17250

50

.
()
=
2
z
m
7628
<
© 5136
5140
5139 @
@
7350
5139
&
BUILDING 424
MKIC
)

6 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

SITE 45 SITE FEATURES MAP
NINE HOLE GOLF COURSE ADDITION

@ MWH S




T
Date  Sec-butylbenzene (u Manganese (ug!)
[ITHIEE it
Date Sec-butylbenzene (ug/h)  Manganese (ugD [UERE 101! NA
TEEEE 1 062103 i
[LRAUA 11 o o3 3 NA
1 ivon N ] 110893 A
1520 97 nsy (‘14,02.‘.% A
TNEEH ns ‘:T ::[;Z 4
Sp1s us ”: i 1t S114 052a7
tEATA Boundany + ! ' AL L EERE] 1126597 NA
DS B o {Bource Areal 0507798
12015 21 7 1498 NA
105 U400 11 10:01,08 NA
DS Xl AN (03, 16 S
NN RN It O 249 1
a5 06 (1 el 12,0204
- 030501
[yate  Nec-butylbenzene ug/l) Manganese (ugil) 5115 ;::ﬁ’i'{:i 0:7“ l?-_le : Sec-hntylbenze:ne {ug/l} Mawganese {u
ird Ty 1 R4 S P N 072503 2001 NA
DR - A ’ 119 29703 54 L
O 1N 1 L] / 110805 MA
IR i T ek 166 0590691 NA
v T 1A 134 / 152894 NA
o " 3 13.4 Life31ad 54 NA
. ESN. L _sH ’ L2121 71 NA
S G R KR A 4 040296 5 NA
..'uull{i(.u:wn. Y NE e 07 1996 6.
BESS PO NITEN I b L 4 / | 1156 2
o CTY TR 0320447 3
T E /o 1S0u e Area) 112097 6 J NA
E T nd U508
GEIE D] s Tazw | D7 1498 NA
ETENR [ 6.6 1071398 N
EXTTIE A KN U569 2
\ | 08/27799 T
Date Sec-butylbenzene (ug/l 1 12/02:69 3
50793 2 A\ - 057 10 44
31 502401 74
i B B \ ‘ m 05,1502 5
o] 2 \ \ 0506703 7]
042294 3 AN 1 5116 Date  Sec-butylb (ugd) Mang (ug)
TR 11 N D E NA
07189 7 I U2 2093 I 9781
1171496 il \ \\ 11713/9 [N 91
372197 4 L1150 NA A
5116 TTUTS | I\ ™. ~ 0520057 e 5.3
(Downgradient ) 07 LGk 3 \ . - “ 1171997 R TETYE
04 30 9s [ ~ S 5120 05/04/98 L RS U
)3 0349 i ~ ~ 1GME Boundary) 1}/03/98 1Lf 077U
0815 99 KR -~ ™ - 05/05/99) i 347 |
120799 o ' R s // \ 12:01:99 IR N
TR 3 1 05711700 | 1 20.7
ns 0l 0l 1 5117 \_ 058141 DRIE 18.2
N31502 NA \ 13/154)12 U 223
030603 ~N A bt 0506503 [ 129
T~ - Sec-butylbenzene (ug
Date Sec-butylbenzene (ug/l} Manganese {ug/l) 41593 3
150743 11 NA 06/22m3 2J
04411706 1 (! NA /30093 4
07/ 1890 2J 25.8 11/08/93 2
11714910 051 10.2 J AT/ 1996 5
051997 050 58.1 11/15/96 1
1 §/20:7 [ ) 33 / . Us21/a7 3
a7 05/06:94 ¥ 1.2 P 5 MW.I(.; oj-inzzs 3
(Downgradient e v A hangradin Sq:l()'qg 0 gz( 1
GAIZ Houndary) o8 H 47 T -
! R AN FEFrre i 1.6 U5/06/99 3
DR 1R00 051 IRIR UR/ 19949 0.8 J
12:06:009 H 28.5 . 120ir =
05 08,10 i 316 “:u :(L)K: é
('IS.*‘()I;[‘JL OsL :\l.; Ll IIS'I;O’ \"A
LRGSR il SR e =
5106 05 RN T CAA NA
5 - YEAR REVIEW REPORT
LEGEND - FORMER PEASE AFB
EXISTING PAVED RCADS U = NOT DETECTED PORTSMOUTH, NEW HAMPSHIRE
— — = [XASTING UNPAVED ROADS/TRAILS o A ED ALLE NOTES:
x FENCE .
® SHALLOW UPPER SAND WELL NOCATE EXCEEDANGE o G o SITE 45
INDICATE MONITORING WELLS SAMPLED ACCORDING
(o DFEP UPPER SAND WELL OF CLEAN-UP GOAL TO THE SITE 45 REVISED LONG-TERM MONITORING PLAN. EXTENT oF GROUNDWATER CONTAMINATION

2. STE 45 CLEANUP GOALS ARE:
SEC-BUTYLBENZENE - 7.3 UG/ a 15 30 60
MANGANESE - 1,500 UG/

GROUNDWATER MANAGEMENT ZONE {GMZ) BOUNDARY
o FIGURE 7.10-4

@ mwH

SCALE: FEET
1"=60




S \FED PROJECTSMNAFCEE-1370710M\TO 58 — Loring—Pease FY04\5—year review\Prelimmary Droft\Figuresh5 YR—20.DWG

north

L ATIEIE

Gont

‘sland .\ Trrrace
[ + pen
e o 8 p
. VO Tebews -y
. Heint ) CorRes % (BotHig :
S Cune . iir Bamin ;
1 Fraautnrs ¢ : —
R imana
; '
TILE
|
i
‘JA“)‘
i
'
)
|
v “
:
Lt
£
i
o
£y
4
5 tos
>
,¢
-
man®
Dannis |
) : Pannawiy |
e - [ Myner
LA REAT BAY
e Soran
warks ¥ N

Ne

& - YEAR REVIEW REPORT
FORMER PEASE AFB

Source: PORTSMOUTH, NEW HAMPSHIRE

7.5 minute U.S.G.5. quadrangle of Portsmouth, NH-ME; ’ -

g 1000 2000 4000

SCALE: FEET \A’ FIGURE 7141
1"=4000" (APPROX) M H :




@I;WUOE
5524@ @5522
@5523
SITE 76
BLDG
130
o LEGEND
i S ot @ LOWER SAND CVERBURDEN MONITCRING WELL
1 T ——
tr— PPER SAN
. Boe 24 \‘ -~ — @ @ ® UPPER SAND GVERBURDEN MONITORING WELL
= o 4 -\ *----._@Q}95 © SHALLOW BEDROCK MONITORING WELL
- CONGRETE N e - S ® DEEP BEDROCK MONITORING WELL
0™ a A ® N\, @ HYBRID MONITORING WELL
5150 763 o PURMEABLE ) 747 h R SAND Bl
£} BT L \ B \, =) LOWE OVERBURDEN PIEZOMETER
\ 557% PR - UPPER SAND OVERBURDEN PIEZOMETER
1817 128 5 ®@s509 c_,’@ﬁ’ \-.
giﬁ)?m %, \ @ 5610 g "\ FORMER BUILDING 174 O OVERBURDEN PIEZOME TER
1 5805 3, \\ of \\ (DEMOLISHED 1595) El}-gG @) OVERBURDEN MONITORING WELL
561 R0 2 -
(o) Moz . MONITORING WELL
SITE 81 GMZ LI s G \ SITE 72 GMZ @
@ wwor qPe-te \ \\ W3 FENCE
- [
() 4263 e s b ROAD
s o \pw_g iy ot - N S DRAINAGE DITCH/STREAM
MFP-3 :
%552 PMF "\ BLnE 123 \\\
R -
(& 51 13 Y ) % g':JO—REl:AEER G??L.SAEN n \\
MWOZ S, M7 b
. CEV I \. © 5514 6057 (™
N T \@‘fm ‘\ 5078 HOTE:
5547Q N4 = N X S MW4A ! )
o - . \ | I SHADED WELLS WERE SAMPLED IN FALL 2003,
™~ \ \ H
‘~ @7z ! @ N 2. BOXED WELLS WERE SAMPLED IN SPRING 2003,
~ ~e s © \-. \ | % O © s
1
W70 [ ]
e m@tﬂm I B?
MWIA
& & © 55 123"*'3 -—_ﬁ-q_‘"—'---——..-_.____._-_- *?GBS
"= N
55“&:81 g) 5&%
H5RTF 9aB4 5587
K o
0821
8LDG .
@5t 229 "® s B0
(15824 ?4719 mar
o @
OI?BZ 5068
S 7234 . o 6 - YEAR REVIEW REPORT
sl SR e o FORMER PEASE AFB
3 o PORTSMOUTH, NEW HAMPSHIRE
7483 » ®. e !
. SITE 73 SITE FEATURES MAP {
1012~ 1585 |
H"ﬂ% 5.0074 !
@ 3550 s g 50 100 200 MWH '
e B S FIGURE 7.11-2
1"=200"




¥ RrafthFiguresss TR-—22.DWG

W02
' S50 @2
\ @552
SITE 76
BLDG
130
P
B6
]
—
7486 BLOG 234 . 5219 @ 5517
- T 509
R
e N
5141 6518 PADS 2058 .
o P PERMIABLE ™
5150 7”753 %05 MZABLZ o
%{fzw A/ <7 REAGTIVE WAL 2 \..‘
ﬂEf‘
528%'7g 18” 178 ®ez0s o AN
5312@ é @ 5510 4{3. > FORMER BUILDING 124
580 U= 6120 d& \ {DEMOLISHED 1595) BLDG
561 5804 \\ 35
5537 (HMEL K
a0 o SITE 81 GMZ AN SITE 72 GMZ
?.?;}, 5827 @ ww . 1 PMP—16 \\ @gwm
& s .
4253
'®) 4262 l \O PMP-4 f{ \PHP—Q o © 5537 \ .
PMP-3 r g \
oot 2421 55 PHP-10 b : ',
Qoo 'mag& Qo oy dnG 173 .
\ 110 ~ \ (FORMER REFUSE~
\ \ BB ey ™ \ TO—ENERGY PLANT} .
\ w0 w7 ~. ‘\ D\ o e
\ \ . @ s \\-..@ - \ @ 5514 ’,a- "505%%)055 T - ~
-
N 2143 - 5078 -~
\\ N — . Q OO s ?\ “\ \‘ @ WA - - ' e
554
« NN\ —— | o
N \ L) - H . \
\ a 12 %, [ - - 1
~ '\l L - I 6637 @, ; @ sy
\ h 5058 (D T et e
. \ H ’
\ ~— N\ \ MWD
\ WO — \ 507 P ! o7
~ MW3
\ Esg}@ 596§¥!!3 N H )
\6521 @ © 5585 N T e e .$7688 ”
e — 6691 ”
\ 546> - -
\ -
5579 &‘u; 58530 - -
~ o 6653 - -
e IS 5588 -
Smay —
-—--.-____. &21 _-_---—
e e e —— - — — S —
BLDG
SITE 73 CHLORINATED . 229 “‘%um 820
VOC PLUME @ =
7497
() 15824 m'@
0
e O
7232
o, & (5068
@33 w030 -
s S @4
33-MWOSS ) 5080 :
1&3 mﬂ% 5 - B4
7
@»;ms 57% 1013 1 1sgs
@ 5359 WS s
@ & 0 50 100 200
- 1919 ! L
- SCALE: FEET

1"=200'

LEGEND

LOWER SAND OVERBURDEN MONITORING WELL
UPPER SAND OVERBURDEN MONITORING WELL
SHALLOW BEOROCK MONITORING WELL

DEEP BEDROCK MONITORING WELL

HYBRIC MONITORING WELL
LOWER SAND OVERBURDEN PIEZOMETER

UPPER SAND (VERBURDEN PIEZOMETER
OVERBURDEN PIEZOMETER
OVERBURDEN MCNITORING WELL
MONITORING WELL

FENCE

VOO ® OO

ROAD
DRAINAGE DITCH /STREAM

NOTE:

1.

PLUME BOUNDARY IS APPROXIMATE AND IS BASED
UPON CURRENT DETECTIONS QOF CHLORINATED VOCs IN
GROUNDWATER. PLUME BOUNDARY DQOES NOT REFLECT
EXCEEDANCES OF APPLICABLE NEW HAMPSHIRE AMBIENT
CROUNDWATER QUALITY STANDARDS.

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

SITE 73 CHLORINATED
VOLATILE ORGANIC COMPOUND
GROUNDWATER PLUME

FIGURE 7.11-3

MWH




i
X
=
-y
o4
;

[
1
W)
]

SITE 76

FORMER
CONCRETE
PADS

/
SiAL g8

40185%)
&

_ PERMEABLE
REACTIVE WALL

18%17 128
S&(; ra i ':"”, i3 6!1@20

WWuGz

\

5524 @952z
@923
BLDG
130
085
-
sn® @ss17

FORMER BUILDING 124
(DEMOLISHED 1995)

561
561 g o @ uwg? \~
5808 R . SITE 81 GMZ 537 GEF w2 "\ SITE 72 GMZ
30 27 @wwn PMP_16 Y N3
3820 X \ @
2 wop .
o‘uﬁ.} PMP—4 T WOl \
(O 4262 Y 2&5 \PMP-—G WiA ® 5532 .
o | 55200 L BMP ' AN
- poic TR \ o N
i 51 W FUSE—
e=7J 6118 ~ 5 TO-EMERGT PLANT) \..‘
WO T4
‘\,‘ \‘ @ 5514 6057 CAGED™
~ 243 5078
™~ Q \
~ 244 LT
SSQQ - O Y ®
@555 - \
. A\
@z \\; \ 6692 Bgyy
\\
N, 8 @HHTD
-"'"--...‘.‘ S5, e s078 CPhwrro
66
33 @ WA
6521 ) @ 5585 =22 1awwd¥ T m—————— _$7688
- e o
— 66
sos®
5580
5579% 5 5853
) w-21
- ~21 5693
558 5587
@558 :
8 821
=]
BLDG .o
@t 229 - %uwﬁso 820
7487 .
() 15824 . . 471. :
me @
7232
- 24y (808
3-NW0B0
@ 23 & @
33-MWGBS ® 5080 ;
SR
7483 % Nl
: N
7 .
s 75@ toLd - foas
® 539 W12 @Fsan
4919 @550 y \
- - o

BLDG
35

50 100

@ %073

OIBT

200

SCALE: FEET

17=200"

o

LEGEND
® LOWER SAND OVERBURDEN MONITORING WELL
© UPPER SAND OVERBURDEN MONITORING WELL
© SHALLOW BEDROCK MONITORING WELL
® DEEP BEDROCK MONITORING WELL
@ HYBRID MONITORING WELL
@ LOWER SAND OVERBURDEN PIEZOMETER
& UPPER SAND OVERBURDEN PIEZOMETER
O OVERBURDEN PIEZOMETER
© QOVERBURDEN MONITORING WELL
4 MONITORING WELL
FENCE
7 ROAD
DRAINAGE DITCH/STREAM
F{WELL ID [ ANALYTE [CONCENTRATION
5813 TCE 10
B e IT,%EDCE 1%%
5815 TCE 42
NOTES:

1.

2
3
4,
5

a4

PRB — PERMEABLE REACTIVE BARRIER.
. TCE — TRICHLOROETHYLENE.
. VC — VINYL CHLORIDE.
cis 1,2-DCE — cis 1,2 DICHLOROETHYLENE.

. ALL CONCENTRATIONS ARE IN MICROGRAMS PER LITER
(bg/L).

J — DENGTES THAT THE CONCENTRATION IS ESTIMATED.

NHAGQS - NEW HAMPSHIRE AMBIENT GRQUNDWATER
QUALITY STANDARDS.

6 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

SITE 73 CHLORINATED VOCs

EXCEEDING APPLICABLE RESTORATION
GOALS DOWNGRADIENT OF THE PRB

FIGURE 7.11-4

@ mwh




5141 | Anaryze Lu/ss 80 tefer 20402 ife3 [T i N P ‘. nort
| eis—1,2-DcE - - —— -— — g Mz i
- 5| VINYL CHLORIDE - -— - -- -= ‘ se0z . 3903 LT | ¥ (80 i }
i o Ry d HER R !
4018 _ _ oo e _// f o ,/
@ O 4017 . TREATMENT ZONE Vi b, TREATMENT ZONE
4019 7897 . /
ANALYTE 1i/99 g/00  1Q/0t 10/02 10703
TCE 245 99 230 90 41 J g oA ;
cis—1,2-DCE 576 512 890 290 240 4 i S {
VINYL CHLORIDE 2 —= -= T d T od “ .
7905 CROUNDWATER -
- FLOW DIRECTION * ..
. 5823 17;3!- . '
! ‘ © . -5EyYTSEIe e
4019 --5!3!’?_(;;;_,@7 & :
- 5614 : ’/
©) ANALYTE 11799 800 10401 10402 10703 o, AT IO Vs
6519 (»3 197 51 z7 24 18 T
| cis—1,2-0CE 258 290 250 140 o 42 oL
1 v crLoRrE 3 2 1.7 0.6 -— LTTAR FAN
B D . ,./.‘
T LEGEND
/'/
- < 7900 @ LOWER SAND OVERBURDEN MONITCRING WELL
@ UPPER SAND OVERBURDEN MONITORING WELL
- o817 5675 © SHALLOW BEDROCK MONIT
= 5572@) 5818 @ HA BEDROCK MONITORING WELL
3 5819 51508 o L8279 @ DEEF BEDROCK MONITORING WELL
& VOoBl4 @magon @ HYBRID MONITORING WELL
- K - LOWER SAND OVERBURDEW PIEZOMETER
(@°B16 - UPPER SAND OVERBURDEN PIEZOMETER
58723 @) OVERBURDEN PIEZOMETER
gg%& © OVERBURDEN MONITORING WELL
-B825
& MONITORING WELL
5619 5805 o FENCE
% \2308 ' ROAD
5616 'o @5815‘.‘ 5807 :
| 5622 N s DRAINAGE DITCH /STREAM
! 5830 ’ ‘ 5617
: ANALYTE 1199 8400 10401 10402 1103 O@ NOTES:
3 18 2 1.7 ftgo 12 2620 1. —— IN RESULT BOX INDICATE ANALYTE WAS
cis—1,2-DCE 58 3¢ &3 62 J 51 5 24 NOT DETECTED.
VINYL CHLORIDE 2 - 0.61 a.6 J 0.34 v
2. J - DENQTES QUANTITY IS ESTIMATED.
5618 (@5151 ) 3. ALL CONCENTRATIONS ARE REPORTED IN MICROGRAMS PER LITER (ug/L).
5615 ~ 5827 ) _ _
@@%gz? 1 e 11/99 8700 10/01 10702 MQ’,“{ 4. PRO — PERMEABLE REACTIVE BARRIER.
@ TCE 3 - .82 4 0.7 J G.97 J
178 cin=1,2-0CE z - -- 07 5 - YEAR REVIEW REPORT
vinTL ChEGRIDE - ) FORMER PEASE AFB

ANALYTICAL CONCENTRATIONS FOR
SITE 73 SHALLOW OVERBURDEN WELLS
ADJACENT TO THE PRB

=== | @ MwH

1"=30"




ingry Draft\Figures\5 YR—26.DWGC

WMEED PROJECTSNAFCEE-1370710MTO 58 — Lering—P

1015

I'5625 —
ANALYTE 11499 8700 1007 10702 11/03
e 806 236 &9 384 420 |
cis—1,2-DCF 2020 1670 a4 160 J 480
VINYL CHLORIDE 17 1a - 05 36 J
1
58 2@
5813
5619
©
5616%%)
5622
5826
ANALYTE 11799 8/00 10/01 1002 11703
TCE - - 0344 —- —
cis—1,2-0CE - 2 - _ _—
VINYL CHLORIDE -- - — - — 5618 @5151
5615 >
55723

%28

5618
ANALYTE 1188 800 20/01 10402 10.03
CE 233 1160 59 54 33
eis—1,2-DCE 881 2480 96 12J &g
VINYL CHLORIDE 94 o 12d —— -

L CROUNDWATER ™. o CROUNDWATER - % I
' FLOW DRECTRN ™, .7 FLOWDRECTON -
sag - 5418 o / 5321;7:'5822 - Y
3 5803 ?o‘ 5 b (;5810 of
12 e Y ~/ /‘ B 5 v R '
| R | [ R | / _
4017 | TREATMENT ZONE ,/ s TREATMENT ZONE
. o N : ‘
T ;‘(7 ‘ \\‘. {1 A }
i ', / NG J
N e |
C 5923“\" :
j 5asuTEM T
5829 ‘ 5605 - 5006 eml '
ANALYTE 10799 8700 10401 10/02 11/03 R /
TCE 668 405 320 140 4 43 ef o/ j
cis—1,2—DCE 1266 1220 1100 380 J 130 4 . TREATMENT ZONE P [
| vinYL CHLORIDE 9 g 874 8 6.2 L
R |
° 7900 @ LOWER SAND OVERBURDEN MONITORING WELL J
® UPPER SAND CVERBURDEN MONITORING WELL ’
562G @ :
SHALLOW BEDROCK MONITORING WELL ‘
| ANALYTE 11/99 8700 1001 1002 11703 ® j
20— osBY 054 o7y DEEP BEDROCK MONITORING WELL |
| eis—1.2-0c€ T — - - @ HYBRID MONITORING WELL '
| VINTL CHLORIDE - - - = = ) LOWER SAND OVERBURDEN PIEZOMETER ’
- UPPER SAND OVERBURDEN PIEZOMETER |
O OVERBURDEN PIEZOMETER i
@ OVERBURDEN MONITORING WELL i
4 MONITORING WELL
FENCE
. - ROAD
- - DRAINAGE DITCH /STREAM
NOTES:
1. == IN RESULT BOX INDICATE ANALYTE WAS

5554
ANALYTE 11299 8400 10701 10502 10/03
TCE 15 41 25 1 08 J
cis—1,2 -0CE 40 138 J7 2 J 0.48 J
VINYL CHLORIDE 2 z 046 J —— -
0o 7.5 15 30
SCALE: FEET
=30

NOT DETECTED.
2. J - DENOTES QUANTITY IS ESTIMATED.
3. ALL CONCENTRATIONS ARE REPORTED IN MICRGGRAMS PER LITER (ug/L).
4. PRB — PERMEABLE REACTIVE BARRIER.

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

ANALYTICAL CONCENTRATIONS FOR

SITE 73 DEEP OVERBURDEN WELLS
ADJACENT TO THE PRB

FIGURE 7.11-6

@ MWH




L CRONDWATER . - CROUNDWATER . C }
.7 FLOWDIRECTION o POWDRECIN -
S14f 6518 - i a0 T :
© O] ‘ smg 0 18 / L :
O ' 1 5&02(}';(:75505 B ) ‘ . 1158101 b
4018 ‘ ‘ 200 5a04 ‘ ’ ’; ! ,_,.‘5181 ‘ f ,’I
- W7 < TREATMENT 20NE 7 L meanen 2o
789 5828 N )
ANALYTE 11799 8700 10401 10002 11703 '
TCE 22 7 50 28 J 23
cis—1,2-0CE 52 20 57 47 49
5621 . VINYL CHLORIDE -- —— — - 0.24 J
ANALYTE 11799 8700 1001 10402 10/03 |
7905 GROUNDWATER ;
TCE 1 - 1.2 z 2.6 !
cis—1,2-0CE 3 -— 2 5 54 - L J
VINYL CHLORIDE - - -- - - ’ 5“’ :
: 5;'25‘5!13[ . !
s
-+ TREATMENT ZONE
LEGEND
= 7900 @ LOWER SAND OVERBURDEN MONITORING WELL
® UPPER SAND OVERBURDEN MONITORING WELL
2 5812 © SHALLOW BEDROCK MONITORING WELL
G ® DEEP BEBROCK MONITORING WELL
& ) @ HYBRID MONITORING WELL
b 5815 | @ LOWER SAND OVERBURDEN PIEZOMETER
| ANALYTE AL/89 800 10/01 1040z 10403 - UPPER SAND OVERBURDEN PIEZOMETER
T & 28 25
: cf-r,z—ocs 10 p 48 "o e @] OVERBURDEN PIEZOMETER
VINYL CHLORIDE Tt sty Ty 28 1 @ OVERBURDEN MONITORING WELL
4 MONITORING WELL
5619 FENCE
© ROAD
5616%)
h622 ‘ S - DRAINAGE DITCH /STREAM
5613 S U
ANALYTE 11/99 8700 10/t /o2 1103 ] o 2l NOTES:
TCE 67 129 85 21 J ©)5670 '
cis—1,2-0CE 147 284 130 324 ? 1. —— IN RESULT BOX INDICATE ANALYTE WAS
VINYL CHLORIDE — 22 5.3 2 5624 NOT DETECTED.
5623 2. J — DENOTES QUANTITY IS ESTIMATED.
ANAL YTE 11799 B/00 10401 10502 10703
o _ __ 5618 ©5151 - T - 02z 4 | 3 ALL CONCENTRATIONS ARE REPORTED IN MICROCRAMS PER LITER (ug/L).
5814 5515@@ . — - ,- cis—1,2-0CE 5 2 7.4 5 28 - PER ACTIV
— ggz—}' | ot 52 e . 28 4. PRB - PERMEABLE REACTIVE BARRIER.
TCE 170 136 170 190 90 - - — - — - —
cis—1,2—0CE 324 294 260 290 100 128 o e v ' 6 - YEAR REVIEW REPORT
1 Nyt CHLORIOE 2 4 164 14 L FORMER PEASE AFB
5520 ] PORTSMOUTH, NEW HAMPSHIRE
ANALYTE 11/39 8/00 10401 1002 10/03
| 0 A e 1 ANALYTICAL CONCENTRATIONS FOR
| cis-1.2-DcE 98y 122 77 55 20 SITE 73 SHALLOW BEDROCK/HYBRID WELLS
| wNYL cHLORIDE 7 d 2 088 J 054 —-— ADJACENT TO THE PRB
‘ l a 75 15 a0
= MWH FIGURE 7.11-7
SCALE: FEET
1"=30"




5: \FED PROJECTS\AFCEE—1370710NTO 58 — Loring- Pease FY04\5—yegr review\Preliminary Droft\figuresh\5 YR—27.0WG

north

- Goat . W Cah Mentaerin . - oo
islana ",

[ Hen

9
1A
Faru

wlON

! e Lo
i SITE 49
e AR
\." K
£
¥
o A Hiroda Cor .
o Tabran i 2
SGREAT AT Mh |
& - YEAR REVIEW REPORT
FORMER PEASE AFB
Source; PORTSMOUTH, NEW HAMPSHIRE
7.9 minute U.S.G.5. quadrangle of Portsmouth, NH-ME;
dated 1955 and revised 1993. SITE 49 SITE LOCATION MAP

0 1000 2000 4000 '
SCALE: FEET W FIGURE 7.12-1
1"=4000" (APPROX) @ M H




- /
/aw -
7
P
7’
/ WWG14{DOB)
/’ MWUH{SBR)@
e - - 7 MW—1(S0B)
. -7 / sssa(sa% "m”(ssm
‘ T MW-— 2(508) 5970( w011(D0R)
@ s !
516(SBR) 1
— FORMER BLOG 22 59%(
-
— MWO10(SBR) T \
- a _— —_
o MWO10{D0B) \ Z
5381(D}, - ™
v ®
}/ 597H{D), z
.
’ \ %
5577(C
5562(D (0?52575{5)08) ﬁ
5566{S08 . UTBRY - Mw-3(sos} *
L ¢ S15(58R) MWU0S(S08) ¢ }|
Mwa0s(5eR 4 3567(0)
~ | uwéos(n) \;\%
MWEH 2(
[~ 5988 PZOOHSOR 5573(D ¢ ® ! Rl
% 6665(SaR o
= \ 556 b ] \ pCCESS
Qi 4(0) Z003(D08) » 5574(S0B) / cE i
] ~ (A
~ MW-4(SOB) __pzcos{DoE)  MWOD2(SBR) 5957(”’@563(53;2} RY—"S‘E (S5
SHALLOW 5568(D) - 5 (®5960(508)
PRB LOCATION ~~  pzovs(seR) - ssn(saﬁp ey
(5'—20') SBR -;.b"’*“' RN
| \ . ’4 S MWO13A(SER) Mwo1 (e
~ essaz(p) - - MWO1 XDOB)
29-561 = o —
-~ - —
. - —
1 GMZ BOUNDARY TURNING POINT ) e —— —"
mﬂ(’SBRZQ s —— - —— | — MWO0S(DOB)
- e MWODB(DOE)
— ——— | ———

o]

/
’
I
I
I
' LEGEND
,/ - PROPERTY LINE
/ _ _ GROUNDWATER MANAGEMENT
ZONE (GMZ) BOUNDARY
I
MWO11(SBR) SHALLOW BFDROCK
/ D MONITORING WELL LOCATION
/ & W-1(s08) SHALLOW OVERBURDEN
/ MONITORING WELL LOCATION
MWO14(D0B) DEEP OVERBURDEN
/ @ MONITORING WELL LOCATION
/ 6700
, @ HYBRID MONITORING WELL
!

NOTES:
f

1. LOCATION AND SIZE OF OFFICE BUILDING IS
APPROXIMATE.

2. LOCATION OF SHALLQW AND DEEP PRB WITH RESPECT
TO SITE FEATURES ARE APPROXIMATE.

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

SITE 49 SITE FEATURES MAP

MWH

30 60 120

SCALE: FEET
17=120"

FIQURE 712-2




&
3
=
[=}
o
|
e
b=
Iy
-~
vy
o
._
=
R
i
4
p=
o
=
(=
.
g
g
E

north

- /
- /
- /
'/
'/
/
NOTES: /ﬁlw’
1. ALL AREAS ARE APPROXIMATE. ’
2. AREAS BASED UPON SEPTEMBER /OCTOBER /
20017 QUARTERLY SAMPLING RESULTS. s
3. NEW HAMPSHIRE AMBIENT GROUNDWATER QUALITY /
S5TANDARDS ARE: ’
TCE = 50 uG/e / s
cis—1,2—DCE = 70 uG/L MWOTN(DOB)
VINYL CHLORIDE = 2.0 uG/L /-’ Mwm.;(ssa)@
s
4
SOURCE: SITE 49 2001 ANMUAL REPORT (MWH, 2002).
BoY
pEASE ,
S
T MW~1(SOR}
- = - i
. o — / %} MD11(
e — 6668(5B %
@MW—Z(SOB) 3970 MWD11(D08)
FORMER BLDG 22 5“&5615(5%
- -
59811['));/
P S
5552'(5) 3577(G 5*75(69) OFFICE LA DING
5566(508 L
DEEP ,_,_,X-——if' STB(SBR) Mwio6(508
SRO L GCANCN -
B350 - MwoOk{ SBR) /
: M6
5% 55730y !
o oy 6665(SBR) Cegn %
;HI-_D'V \ 3564-(0) 5574{S08) N".\. s i Rov /
B - NWGO02(SER) O /
SHALLOW - 8864{SER) (P 5969(508)
PRB LOCATION %0
(5"-207 MWOO3(SBR}
1 WO 3A(SER) MWO13(SBR
; 3~ —Fhwor3(008)
49-561 o —
—/
| GMZ BOUNDARY TURNING POINT -
MWOOO(SB — —
MWDOR( DOB)
- o —— — MW008(008)
9 30 80
SCALE: FEET
1"=12Q

8701

- "'-""'
- /
-r /
I
!
!
’
/ LEGEND
- - PROPERTY LINE
!
_ _ GROUNDWATER MANAGEMENT ZONE
(GMZ) BOUNDARY
d MWO11(SBR) SHALLOW BEDROCK
/ » MONITORING WELL LOCATION
p © MW-1(508) SHALLOW OVERBURDEN
/ MONITORING WELL LOCATION
MW014{DOB) DEEF OVERBURDEN
/ @ MONITORING WELL LOCATION
67001
@ HYBRID MONITORING WELL
)

SHALLOW OVERBURDEN AREA
EXCEEDING CLEAN UP GOALS FOR
cis—1,2—DCE, TCE GR VINYL CHLORIDE :

DEEP OVERBURDEN AREA EXCEEDING
CLEAN UP GOALS FOR cis-1,2-DCE,
TCE OR VINYL CHLORIDE

SHALLOW BEDROCK /HYBRID AREA i
EXCEEQING CLEAN UP GOALS FOR [
cis—1,2—DCE, TCE OR VINYL
CHLORIDE

5 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

SITE 49
AREA OF CLEANUP GOAL EXCEEDANCES
BY STRATIGRAPHIC UNIT

120

FIGURE 712-3

@ MwH




S:AFED PROJECTS\AFCEE—1370710\TC 58 — Loring-Peose FY04\5~yeor review\Préliminary Droft\liquresh5 YR- 33.0WG

LEGEND

Railway Ditch <

SITE LOCATION

WETLAND RESTORATION /PRESERVATION AREA
STREAM /DI TCH

FORMER BASE BOUNDARY

N
N
N
N
.\.
.\-
.\'
\
L A
\
.\.
\
|
-/.
-’.
-/'
- e
AN
.-»l
\.‘ | \ \..A
\ Ly T
v A
AN KA
s JAY
o /
N :

(; 500 1000 2000

SCALE: FEET
17=2000

6 - YEAR REVIEW REPORT
FORMER PEASE AFB
PORTSMOUTH, NEW HAMPSHIRE

CATEGORY 2 SITE LOCATIONS

FIGURE 81-1

@ MwH




SAGISPROIECTSIARCYIEW ) \Fossc\Five Yoar Review X004 gw-pod 2004 yw-sod 3 y.APR

Legend e e i
1230 0 1250 2500 Feet Q Zone Boundary e Dirainage Area l Orivimals in onlor 1
. Site Arcas
Figure 8.4-1 5 Year Review Report
SURFACE WATER/SEDIMENT Former Pease AFB
LONG-TERM MONITORING

SITE LOCATION MAP

Portsmouth, New Hampshire



WAPR

Legend
Q Zone Boundary @ Drainage Area
" Site Areas ® Sample Location

SAGISFROJECTS\ARCVIEW 32\Powes \Five Yeoar Boview 2004sw-s60 2004 sw-scd §

’_>Z

Figure 8.4-2
PAULS BROOK
SITE FEATURES MAP

5 Year Review Report
Former Pease AFB
Portsmouth, New Hampshire



SAVGISPROJECTS\ARCVIEWIZ\Poase\Five Y our Raview\20040a w-acd\2004 sw-sed 5 7w APR

Legend
700 o 700 _ 1400 Feet Q Zone Boundary @ Drainage Area ® Sample Location in 1998 LTMP (Bechtel 1998)
" Site Arcas @ Sample Location
Figure 8.5-1 5 Year Review Report
b Owiginals in color MCcINTYRE BROOK Former Pease AFB
- SITE FEATURES MAP

Portsmouth, New Hampshire



yw-aed 3 yT.APR

5 GHSPROJECTSIARCVIEW 1) Pease\Five Yaar Review 2004w w-scd 2004

Legend
500 1200 Fect Q Zone Boundary @ Drainage Arca
. Site Areas ® Samplc Location
Figure 8.6-1 .
I ; 5 Year Review Report
I RAILWAY DITCH Former Pease AFB
- SITE FEATURES MAP

Portsmouth, New Hampshire




IONTC 58 — {oring—Pease FYO4NS - year review\Preiminary Draft\Figures\5 YR—24.DWG

LEGEND

- Knights Brook

SINED PROJECTSNAFCEE--13707

SITE LOCATION

WETLAND RESTORATIGN /PRESERVATION AREA

STREAM /DITCH

FORMER BASE BOUNDARY

north

500 1000

SCALE: FEET
1"=2000'

20040

FORMER PEASE AFB

[ 6 - YEAR REVIEW REPORT
PORTSMOUTH, NEW HAMPSHIRE

CATEGORY 3 SITE LOCATIONS

@ mwH

FIGURE 9.1-1




SITE 14/4%
EOD BURN/MRBA

BA-1

, SITE 37

SITE 1
LFTS

2

TE 16
B SPILL

SAGISPROJECTS\ARCYTEWIZ Paase\Five_Your Review 2004ww-20d 2004 sw-sed 5 yr APR

Legend
Q Zone Boundary Drainage Area

1200 Feet

7 Site Areas ® Sample Location

\-ieinals in color.

Figure 9.4-1
PEVERLY DRAINAGE SYSTEM
SITE FEATURES MAP

5 Year Review Report
Former Pease AFB

Portsmouth, New Hampshire




yr.APR

Yoar Review\2004\sw-sod 2004 yw-scd §

™,

N\

| SITERS.
- BERGRU g G 120

SITE 38

i

srm 39 5 SITE 36

nG227 - BLPBAD

S MASPROJECTSAR CVIEW 32\ Pokse\Five

N Legend
A i 0 500 1000 Feet | < Zome Boundary
" Site Areas @ Sample Location
. Figure 9.5-1 5 Year Review Report
LOWER GRAFTON DITCH Former Pease AFB
SITE FEATURES MAP Portsmouth, New Hampshire




yLAPR

o PODAEw #2004 yw-sod §

" SITE 14/48 T®

EOD BURN/MREA mi )
i
* SITE 12 /

e
§ Mw ! 1 ‘J/‘
] | V
E N Legend ‘
E A &0 g 600 1200 Feut <> Zone Boundary @) Drainage Area
§ ) " Site Areas @ Sample Location
Figure 9.6-1 .
5 Year Review Report
T KNIGHTS BROOK Former Pease AFB
" SITE FEATURES MAP

Portsmouth, New Hampshire




September 2004
SRR PIOIEC TN 1

Table 6.2-1

Summary of Pease Five Year Review Report (1999-2004)
Former Pease AFB, Portsmouth, NH

Page 1 of 2

Site ID'

Site Names*

Category 1° Category 2* Category ¥

5

Location in
Report

Zone 1. Landtill 5

Zone 2

Zone 3, Sites 32/36

Zone 3, Sites 34/39

Zonc 4, Landfill 6

Zone 5. 8iwe 8

Zone 7. Sie 45

Zone 3Sie 73

Landfill 5

Leaded Fuel Tank Sludge Area
(LFTS, Site 105;

Burn Arca 1 (BA-1, Site 22):
Bura Area 2 (BA-2, Site 37,
MelIntyre Road Drum Dispusal
Arca (MRDDA, Site 43)

Building 113 and Building 119
Building 229 (Site 33y

Building 222 {Jet Engine Test Cell
[JETC]- Site 34y

Building 120 (Site 3%);
Buitding 227 (Site 39)

landfill 6 (LF-6)

Fire Department Training
Arca 21TDTA-2)

O1d Jet Engine Test Stand
(OIETS)

Building 234

X

X

Seetion 7.4

Scction 7.5

Section 7.6

Section 7.7

Section 7.8

Section 7.9

Section 7.1

Scction 711

ATEETEE SN Tonmg Feaswe | Y043 seab s ewt el Pabicas able 60 0 1 Sunmany o Pease LTI LAY Y



Table 6,2-1

Summary of Pease Five Year Review Report ( 1999-2004)
Former Pease AFB, Portsmouth, NH

Page 2 of 2
Site 1D’ Site Names C 1" Category 2* Cat 33 Locationin
Site Site Names ategory ategory ategory Report
Zone 3, Site 49 Building 22 X Section 7.12
Zone 1, Pauls Broek Pauls Brook X Section 8.4
Zone 2 Melntyre Brook Melntvre Brook X section 8.3
Zone 1, Railway Ditch Railway Diich and Flagsione Brook X Section 8.6
Zone 2, Peverly Peverly Brook, X Scecton 9.4
Drainage System Upper Peverly Pand,
Lower Poverly Pond,
Stubbs Pond
Zone 4, Lower Gralton  Grafton Dich X Section 9.5
Ditch
Zone 5, Knights Brook  Knights Brook and Pickering Brook X Secuion 9.6

and Pickering Brook

IRP Zone and site identifier in Bechtel 1999 Five-Year Review Report.

“Sites included in $-Yeur Review,

Remedial Action [mplemented

ll,ung—'l‘crm Manttoring only, Surtace Water/Sediment with remedial actions completed
ﬁ[,nnl_!—'l‘urm Muonitoring only, Surface Water /Sediment

Seplember 2004

SATD PRGN CTE 3207 1000 %8 | e P By 1o st et Lo Ladse 5 2L S v Fease vun Bes e sl



Table 7.2-1

Category 1 Sites (Remedial Action Implemented)
Data Summary Table

Five-Year Review Report

Former Pease Air Force Base, Portsmouth, NH

Page 1 of 8

Sie LD.1)

Sites Included(2)

Site Chronology (3)

Background (4)

Remedial Actions (5)

Implementation of
Recommendations from
Last 5-Year Review (6)

Remarks (7)

Zone 1, Landiill 5

Landfill S obb-3

Ruoy . Weston iWeston). 1992:
Land il 5 Remwedial Invesngation
(R Report; Westun 19920 Sweee
AC Landfill & Feasibility Study
(8 Weston, 1993 Zone 1 K|
Report; Westan, 19930 Record of
Dectsion {RODY) for Source Aren
Remedial Action ar Landfill 3:
Weslon, 1995 Zone | ROD:
LUSAF, 1998: LI-5 Operating
Properhy and Successiully (OPS)
Dacument; Bechiel, 1999: Five-
Yuur Keview Beport

LE-3 s located @ Zone 1 in the
northeastern portion of the former
Pease AFB. The orginal landnl]
consisted of approsimalely 23 acres,
consolidalion of wastes during
reincdial aclion resulred ina capped
arcit of approximalely 1.5 acres.
LE-5 reportedly was used between
1964 and 1975 as the pnmary base
tundfill. although some disposal
veeurred as ke as 1979 Muos ot
the nxtertai placed in the lundfill
consisted of municipal-type solid
wastes gencrated [rom on-base
housing, barracks, olfices. dining
facthtes, ele. Industrial wisles were
also disposed of i the Tand 611

1993-1993: Lebris, soil,
and sediment fron £F-20
LI LE-5 and Ranlway
Ditch consolidated into
L.E-5.

19951996 Additional
dehris and waste sols
from LF-G, the
underground srerage Gk,
(UST) remediation
seetion of the Flightline,
Sire 34 and Sie 72
consolidated mie LE-5.
L1-5 capped with i
wotnpesite-harrier 1y pe
final cover sy stem.
Picsometers, survey
monuments. landfill gas
monioring proles and
vents were installed afier
completion of capping.
194420040 Long-lerm
monttoring (L TM3 and
reporing.

1999-2004: annual 1.TM

200 estahlished Posi-
Closure Maintenance wnd
Monitortny Plan
tPCMMEY

2003 opumised LIM
(POMNMP, Revision 3)

Sauree Area Remedial
Action at Landfill 5

Weeston, 1995
RO

Jone |

Weston, 1993 ROD tor

Lone 2

September 2004

AL Aphr s BEShanc LD PROIECTSALCTT 13707110 8

Leaded Fuel Tank
Sludee Area (LTS,
Sute 1) Burn Arca
FABA-L. Site 220
Burn Arca 2 tHA-L
e 370 Melnivre
Rowd Drum
Prispusal Arca

IMEDEPAL S 430

D Repons Beehitel 1999 Five Year

Woston, [993: Zone 2 RI Report:

Weston, 1993 Zone 2 FS Report,
Weston, 1945 Zone 2 ROD:
Bechitel 1997 Sie 22 Remedial
Action (RAY Systenn Start Up

Rueview Report: Hechrel 2ot

L Zene 2OPS (Final AW

—_

Amercas, Inco (MWL 2002
Siwe 10 Test Pin lnvesugation -
Techuical Memorandun « Tech
Mmoo, MWL 2002 Tech
_Meme - Nile H-Souree Arca

Zone 2is locaded i the noerthwestiern
porton of Pease AFEB,

St T cometsts of twa e pariate areas

un the astern and western sades ot
- Nettimgham Rd L both within

approsirmiels 30001 o Sie 22
Prom Lime 9508 M7 the e was
s for disposad ol sludge ohiined
from leaded avtation gasoline
cleaning operations conducted at the

onsite bulk Tuel storage arca

Lorinig Pease D YOS vean review FINAL VTl leaad anle

S Catereny T osmmiars Tahle Jog

Stes B0 and 37; 1997-
20040 LTM and reparting
ongomg, lstabhished
Croundwater
Management Zone
UGN

Sie 220 199T 2000,

£O2002 In-wita sl apor

R FICHDIA sparge
LSVESAS) Tor removal of
light-nenagueous phise

| (BESAL A estimated 330 eallom. Clgund SLNAPLyand

1999 2000 annual
evaluation of system

I'JL"!'I VIManey [Uld PI‘U{_’I'L“{_\

Colosarnd cleanup voals:

e aecepled

1T

P9 aptinmzed DTS
cLang-Term Memoring
Plan [LTMP]L Kevision
I

20000 OPS demonsiraied

Westan, T9YA Yo 2
RO

J I




Table 7.2-1

Category 1 Sites (Remedial Action Implemented)
Data Summary Table

Five-Year Review Report

Former Pease Air Force Base, Portsmouth, NH

Page 2 of 8

Site L) Sites Included(2)

Site Chrenology (3)

Background (4)

Remedial Actions (5}

Impleimentation of
Recommendations from
Last 5-Year Review (6)

Remarks (7)

Sepretber 2004
AU L SR DD PROICTSAATCET 3 8303 g sy

lnvestigation Resules; MWH,
2002: Site 22 Soil Confirmation
[Yata Report

Foring Pease TYRS sear fovws 1N A ylablesi gl 7 2

- portion of Zone 2

tgaly of sludge cuntaining water,
rust. resicuad fuels, fuel sludge. ad
residue rom sand-blasting tank
nteriors wits generated during the
approxiniately 20-yr disposal peried.

Site 22 15 lovated in the central

From 195d- 1970
the site was rweported o have heen
used s e training arca wd a siw
lor burming spent fuet solvents. The
PrMANY Continminant soure way
found ro consist of 2 circular areas of
blackencd or stained surface soil

owith hittle of no vegetation.

St 37 s located southwest of Siie
H), adjucent 13 the castern side of
Melntyre Rd. and covers
apprexinalely 3.4 wooded acres
sunmvunding roughly circular areps
charactenzed by blackened serface
sl with lide or no vegelanon. The
sty is suspeeted (o have been a
tormer fire (raming area or waste
selvent burn area between the VS
[954-1976

Site 43, is located on the north
Wwestern side of Meintyre Rl
oppusile Site 220 Lattle information
savatlable concerning the history oy
use ol the <ire, A cluster of 55 vl
droms and 3 oy cans were patally
expused i the surface, and the wey
Wil suspected o be ihe sile of
historic subsurtiace disposat

RIS ERNTITCN
did not find iy ey idence o

Inveatrgation actisities

subsurfice disposal.

ez D osinziacs Pable dow

i
|
|

o sull and wreatrment of

residual product in the

extracted soil vapor for
solatile organie
compountds (VO
[997-2004 1. TM

20020 Sl confirmation
sunpling

201 optinized [LTM
(LTME. Revision 2y



Table 7.2-1

Category 1 Sites (Remedial Action Implemented)
Data Summary Table

Five-Year Review Report

Former Pease Air Force Base, Portsmouth, NH

Page 3 of §

Site LDty

Sites Included(2)

Site Chronology (3)

Background (4)

Remedial Actions (5)

Implementation of
Recommendations from
Last 5-Year Review (6)

Remarks (7}

Zone 3, Sies 34739

September 20604

slsphs L bsharedsd F D RO IR VRS B T TRY PR

© et Engine Test

Huilding 229 (Sie

331 Buiiding 222

Cell JETCY- Sile
341 Building 126
(Site W) Building
227 0S8ie W)

PoAction (RAy Hepary

Weston, 1993 ROD lor Sie 34
Woeston, 1995 Tech Memo Sie

i 34739 Perlommanee Test: Weston,

PO9S: Zone 3 RO Merealt and
Eddy, 1995 Site 34-TETC Souree
Arca RA Report: Bechiel, 199%:
Zone ¥ Exeavations Remedial
Dralt Final:
Bechtel 1999 Five-Year Review
Report: Mongomer, Watson,
2601 Teeh Memo - Sire 39
Grroundwater tGW) Insestigation

[ 2001, MWIL 2007 Sie 39 2001

GW Investigation Report, AW H,

P2003 Tech Memo - Phase 1T Site

FEGW Tnvestigation Repaorr,
MWH. 2003: Tech Men — Site
I GW Investigation Phuse 11

Fannz Pease YIS won 1o gewil INAL laties: o

i

Zone 3 is located inthe center of
Pease AFB.

St 3 UETC) was constructed in

L_butleing dvainage svatem,

the fate 1960 and operated from
1970- 1990

cenersed from activites ar IFTC
poteniially contaned polyeyclic

arvmatic hydrocarbens (PAL s fuel,
hvdraulic Nuid, wid solvents. Belore

L9898 waste liguid from JETC

drzined direetly 1o the Test Cell

ek, which forns the uppernioss
section of Graltoen Iiteh., Other

| contaminant sources at the sie are

the former 5.000-gal L'ST that wis

used 1o store jel fuel, the oiliwater

©separalor, and two No. 2 heatng tuel

L'STs,

hangar was used for acrivities
wcluding degreasing. paini
SUIPPING. minor repairs, and

quarter of the hangar housed a

adjacer e and under the buiiding

foare the primars arcas of ceneern

o he solvents, oil and Tuel spulls:
and witstew ater discharged 1o the
i Flightline swornn sewers from he

T Caepeay | sminnay Ll Loy

The JETC was used 1o
st the performance of ot cngines
aver coplete power ranges. Liguid

Site 30 inctudes the Jargest hangar at
Pease AFB. which served as a njot
maintenance e for aireraft. The

washdown of arreraft. The northem

washdown ek area and a hazardous
WISt serage wes tHWS A [or 53-
gubdrums, “The soiland groundwaer

Centammnant sourees are stepected

1993: Established and
intplemented GMY,
{moeniorng conlinues o
present)

P9 Sediment removal
lremn the Test Cell Diwch,

1995-20H4: Lang-term
CAvironmental
pertormance monitaring
wnd groundwaler

[ eNtEclion sysien)

pertormanee monitorng,

1996 Sl excavationd
removal from Site 39

1987 2002 Groundwaler

extraction and freatment
at the Sied 39
Groundwater Treatinen:
Plant (GWTP ), including

©oprocessiperlormange

monton ng.

204 Optimization of
Sie 39 groundw ater
exlFICTon sy sicm
WArSRITICNT Wl Site 32
GWTP

RIS
Destgnsconstiuction o
voningensy Hinen
wellhead reatent

Lsptemtin progressy

T9UY-2002 annual
evaluation ol Sie 3443y
GWITP performane,

F9U-2004 Hong-term
groundwater monitoring
throughout Zone 3

19992008 performnce
monirring of Site 3
groundwater extricrion
sastent

1998 LT ophimization
Revised LTAP)

203 Aone 3 ROD
Amendment

2004: Optinizeation of
Site 3% groundwiter
CXIraCtion sysiem
witreanment at Site 32

20804
Nesign/eonstruction of
contingency Haven
welthead treatment
S¥alemoin progress)

Woston, 1993 ROHD Tor

Site 34

Westan, 1993 Zone 3

RO

MWH. 2002 Zone 3
RO Amendinent




Table 7.2-1

Category 1 Sites (Remedial Action Implemented)
Data Summary Table

Five-Year Review Report

Former Pease Air Force Base, Portsmouth, NH

Page 4 of 8

Site LDUD

Sites Included(2)

Site Chronology (3)

Background (4}

Remedial Actions (5)

lmplemeniation of
Recornmendations from
Last 3-Year Review (6)

Remarks 17)

Zange 3. Sites 32730

Butlding 113 and
Bullding i 19

Weston, 1992 Siwe 312/36 R
Report Drafl Final; Weston, 1993
Site 32436 Pilol GWTP Interim
Remedial Measure (RN Leer
Report; Weston, 1993: Siage 3¢
Revised Dratl Final Site 3236
FS Wasion, 1995: Revised Site
A2 Technicat lnpracucability
Evaluanion Eeport; Weslon, 1995
Revised linal Site 32/36 18
Addendumn No. 1, Weston, 1945
ROD for Site 32/36; Weston,
1595 ROD Tor Zone 3: Bechiel.

[9499: Five-Yeur Review Reporl:
Bechtel, 2000: Sie 32736 OPS
Final Reporr; MWL 20003 Zone
3 RO Amendmient

1L

Site 32 encompasses Bldg, 113
which was used from 1955- 1991
premantdy lor adreralt munitions
systems and avionics mainlenance.
including vapor degreasing
operations. A L 200-gal UST was
located neur the northeastern comers
ol the building, wud received wasle
trichloroethene (TCE) (tom
degreasing operations condeered
inside Bldg 113 from 1956- 196K,

This UST is helieved w be a prunary

sawree of TCE contamination at the
S11C.

©Site 36 ciicompasses Bldg 119

where jer engine and engine
HCCESSONY MUinlenance wis
pertormed trom 19561990, Refure
1971, waste from the building,
inctudinyg fuel and TCE, was
disposed al Site 8
these wastes were either siored in a
destgnared drum storage arca onsite
tor contractor removal or were piped
t Bldg 226 tor rreatiment. An
indergreund sewer ling located
along Dover Ave, north of Bldg 114,
transported the wastes between
buikdings. A break in the line

resulted in & release of contaninunts.

Fromm [97 11,

1990 Overtlow pipe und

contaminated soil near

tormer Site 32 TCE UST
excavated,

1991 - 1993 Pilon
erounadwaler extraction
and reeatmenl al Nire 32,

19U7-2004: Full-scale
uraandwarer extraclion
and treatment at the Site
32OWTR.

1992 2004: Long-rerm
environmental
pertormance imonioring,
sroundwarer extration
syslem performance
meroring, and process
manitoring.

1946 A wital of 1,403
tons ot Chlorobenzeng
conliaiinated soil was
reroved [rom Sile 36,

19992004 1LTM,
extraction/trealment
system optimization and
process/performance
monierng, and
eviduation ol natural
AHSNUATION processes

495 L TM Optingzalion
(Revised LTMIP)

20000, Site 3236 QFS
2003 Zone Y ROD
Amendmen

Aone 3, Landall o

September 20064
Saplisn S RE Y RO TNeAl O] ),

Larul 63 0 (L -éas

Woston 19930 Zone | Ri Report,
Wostom, 1993 Yone 4 5 Repont,
Westan, 1995 Zone 4 ROD:
Bochiel 1998 Remedinl KA
Repor Bechtei, 1999 Five Yen
Review Report. LSAE, 2000:

LU

LE-6ois s formes Landfil],
approvinuately aeres i sioe, and is
iwcaed i Zane 4o ihe

o southeastern boundany of Peise

AR The sie is bordered by

BIETIRTOOAN Ly Pease YIS ees enewt] INAT Y ahles Tahle 7.2 1 Catcgony [ sanumary Tabile i

995 — 1990 Caznalion
wid e al of all L6
sl and solid waste
Non-hazardous naerial
disposed of in LE S

Petore LE-3 wa cappwil

b 200 annual LTS

ek HLINTenange

J

2000 OPS demienstrgled i
anl aceepied

Westen, 1995 ROD for
Site 32730

Weston, 1995
RO

Jone 3

MWH. 2003 Zune 3
RO Amendment

Wostorn 1993 Zope
RO




Table 7.2-1

Category 1 Sites (Remedial Action Implemented)
Data Summary Table

Five-Year Review Report

Former Pease Air Force Base, Portsmouth, NH

Page Sof 8

Site L1) Sites Included(2)

Site Chronology (3)

Background (4)

Implementation of
Recommendations from
Last 5-Ycar Review (4)

Remedial Actions (5)

Remarks (73

—

Landfill & OPS Final Repon

woodlinds and CRIX-2 10 the cist,
and wetlands and woodlails o the
westamd south. LE-O reportedly
received domestic and indusinal
solid wastes inthe early 19705
Some ol this wasle i have
miluded spent thinners, solvenis,
wnd medical waste from the Tormer
base chmc, The wefuse wias buried in
the fundfill using wench and il
merhods,

Hazardous materil was
dispused of-hase at
trealnient/dispusal
tacility. Wetlands were
created within the
lootprint of LE-6 and
monitored nalural
itlenuation (MNA) was
selected o remediute the
contiuminated ’

2000: LTV Optimization
(LTMP, Revision 1y

2003 L'TM Oplinizaten
(LTMPL Revision )

groundwaler.
1997 - 2004 LT and

HNEINCIANCE.

Zone 3, Sile ¥ Fire Department
Training Arca 2

DAL

Septemnber 2004

Weston, 1992 Stage 3C
tnstallation Restotation Program
{IRPy Site 8 RI, Woston, 1993
Stage 3 FS for IRP Site 8,
Woston, 1994 ROD for Sire §;
Bechiel, 1999 Five vear Review
Repart. Bechrel, 2000: Site %
(FFDA 2) OPS Final Repon

Site B is localed in the nurthern
portivn of Pease AFB in the area
designated s Zone 5. Fhe A is
hounded by Siwe 11 1o the southeast
and CRD-1 1o the northwest

Faxiway D is situated w the south,
Undeveloped Torested lamd is located
along the castern Site 8 boundary,
Site 8 wis un active fire raining arca
Tron 19611988, The mjorty of
fire training caercises were
performed in large circular pit arcis
located inthe seutheastern thisd of
the site, Arreral? crash fires were
stmnlared using up o 100

wallons of JP-4 Tuel. Belore 1971,
mised waste aiby, salvents, and fuels
wore alse used T exercises al Sie 8
The pitares was presaturated with
water, dnd then waste o, solvenis,
aid tuel were poured on tep ol the
waterand vnto mock sreralt The
misture was allowed 1o bu for 12
minates befare being

inguished.
lginhied.

Sl B L ED PROTACTSGAL U 13707 1R sx ot i TYS e ieniow AN AL Cablest Fahle 70 1 Carepvry | simin sy Table doy

Irenches

19U5-2004 In-~itu SVE
and GW exraction:
seslenn was mstylled
L1995 Tor treaunent of
contwminaled source arca
st Extracicd soil
vapors are treated (o
remone Wy
Giroundwuter recovery
sysfem captures and
treats overburden
groundwater conlaining
dissolved-physe
contammnants, and
predents continey)
nugranen of
cuslaminard
wroundwarer 1o the
bedrock warer bearing
VW T treats
recovered groundwer,

19499 2004 aperated
rernediad sysiem,
nplemented
DPURIZANGN sirategics,
cvidustion ol system
pertormangey and
cavironmental

mutt oring

2000: LT™M Optimizanon
implenented (Revised
LTNPy

L2000 OPS demonstralied
e awcceprid

2002 Pilot Study on i
Pl Phase Exiraction
Sysen Oplittusationg

SO
| 2003 1TM

Chptinuzmion (LUEA. |
Bevision 2 and

Treated groundwaler 1.
discharged w rechurgye J

e Dperations and

Weston, 1)1 RO For
SHe 8




i
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Table 7.2-1

Category I Sites (Remedial Action Implemented)
Data Summary Table

Five-Year Review Report

Former Pease Air Force Base, Portsmouth, NH

Page 6 of 8

Site LD Sites Included(2)

Site Chronolegy (3)

Background (4)

Remedial Actions ¢5)

lmplementation of
Recommendations from
Last 5-Year Review {6)

Remarks ¢7)

Jone 7. She 43 COHd et Fngine Teat

land (0,

September 2004
SUAPTE T S ST RO CESUA O i ISR

. %‘_ o

Weston, [993: 0TS Dratt Final
RUFS Report Weston, 1995 Site
45 ROD: Weston, [993; (RIETS
Remediatiun Svstem Busis of
Design; Weston, 1995 QIETS
Treatubility Letter Reparn,
Bevhiel 1997 Sie 43 Startus
Report: Becheel, 1990 Five Yeur
Review Report; Bechiel, 2000:
Site 45 OPS binal Report:
Bechtel, 2000. Sie 43 Kemedial
System Closuze Report;

I stand, an engine control raon. 4
*transformer. an in-ground exhaust

Sie 45 is located in Zone 7 inthe |
southwestern part of Pease AFB ‘
The site encempasses approaimately
0.0 acres and is burdered by Lowery
Lane 1o the east and the Golt Course

Mainzerance Area ro the south. Site
45 i where the (OUETS was
construered in approsisately 1955
ner the southwestern edge ol The
runway al Pease AFB. The Tucilin
consisted ol a pautially enelosed test

crile and 2,500-gal fuel siorage tank,
Sources indicaie that in the mid-
19005 the 1est stand operated af tull
capacily most of the ime. During
testing, the engine exhaust was
directed out of the nogthern end of
the conrainment structure loward the
rock wrib. which was designed 10
deflect the engine exhaust,
Petroleum products. hvdewlic fluids,
and solvents reportedly were used

extensisely arthe facihin before the i
OJETS was tahen out of service in
O Ader te OUETS wies

remosed from service. the eneine

contred oo AST. and gansiormg

COWRTC ICon e

il P EYCRS i e Wl IN AL e Tl T

CCalepany Doy Taloe do

19952004 System
monitoring and
maintenanee and LTM,

TO94 ANV systemn
matalled.

Y1990 In-stu i
spurging (pilot and el
sealed Tor saturated
contaaninared sueil o
enhance volathzaton
and bicdegradation of
OPENIC Contaminants in
soil and groundwaler. in-
situ SVE tregtiment off
unsglurared contaminated
soil o extract VOO and
o enhance ’

- brodegradation of sraame

contaminauts,

1995-2004 LTA und
weporting

Maintenanee (O&M)

I Plan, Revisian 53

PRI 20040 LTM wel
evaliation of progress
losard ceanup roals

20000 OFS demonstrated
and acceepled

2000 Closure of the
SVEZAS Remedial

System

2000 LN Optiinisation

FiRevied 1LTMIY

| Weston, 1995 Sie 15

RO




Table 7.2-1

Category 1 Sites (Remedial Action Implemented)
Data Summary Table

Five-Year Review Report

Former Pease Air Force Base, Portsmouth, NH

Page 7 of 8

Site L)

Sites Includedi2)

Site Chronology (3)

Background (4}

Remedial Actions (5)

[mplementation of
Recommendations from
Last 5-Year Review (6)

Remarks (7)

Zone 3 8ie 73

Zone 3081 9

Sepreinber 2004

Building 234

(Johnson), 1996 Sne 73

_ GW Howmeler Measurement

Woston, T995: Sile 73 RI/FS
Repert; The Johnson Company

supplemental GW Qualiry
Prolihing Report; Johnson, 1997
Supplemental GW Prolifing

GW Profling Phase 1 -Site 73:
Bechiel, 1998 Sine 73
Supplemental Charagteri gation
Report: Bechiel, 1999 Tech
Memo for the Perimeable Reactive
Wall Siting Study: Bechtel, 1994:
Permeable Reactive Wall
Technulogy Demonstration
Consuuction Report: Beehiel,
TR Five-Year Review Report:
Bechtel, 2000: Tech Memwo oy the

¢ Supplenental Sampling at Siwe

73, Bechtel 20000 Tech Memo
tor the Investigation ul (he
Downgradient Portion of the Site
73 Chlorinated Plunie:; Bechiel,
2000 Site 73 Permeable Reactive
Wall Technology Demonstration,
Technology Evalsation Report;
Bechiel, 2007 Tech Memo for the |

Resuirs: MWEH. 204
Demonstration of Remedial
Activns OPS

Site 73 is Jocaled in Zone 3 in the
central portien of the fornier AFR.

¢ Sire 73 includes Building 234 and

surrounding driveways and grassy
arvas. as well as downgradient areas
associated with o groundwater YOU
plume. Building 234, where the
plime beyiny. is located on

Airling Avenue belween Bxerer
Street tothe seuth and Site 76 to the
north, Building 234 wis constructed
in 1939 und was originally used us a
liquid oxygen plant, In 1975, 11wy
converted whouse o water

- denineralization plant. Air Force

revonds for Site 73 mdiear that TCH
and retrachloeethene (PCEy were
usied ws selvents and degreasers it
Butlding 234 tfrom spproxinaiels
1936 10 1978, Cleaning and
degreasing operations were
conducted in the vicinity of the
concrete area northeast of Building
234, with discharges to the
envirenment apparently ocenrring in
the form of minor spills or runoft
asseciated with these operations

1999: PRB Instdlation

1999-2003: technolagy
dﬂ.‘llll'ﬁ“h“'illiil" and
performance monitenng

2004 LTM

999 PRE installation

19992003 eehnolagy

U demanstration and

pertornance monitoring

2004 OPS demonsirated
arxl aceepted

2004 LITMP esrahlished;
LTAT on-goning

MWH. 2003 Zone 3
RO Aanendment

tBuifdimg 27

SEAplEDsibShanedd I PROTCTSON O 18207 100§ Sa

IS 4 CAR Addendum

REOWGillespic & Assoes., Ine
187 Phase Land 11

v arenzentad Asacssiient
Report: Bechiel 1967 Sge 2o
Contaminahion Assessowent
Report tCAR ) Siwe v ‘
Communicanen Bldg, Bechiel, |

Fonimg Pewse DY ORS sean ieviewsb IXALCEables { bl ©

¢ Site s appres ey 3 acres in

stze and s locared al the intersection
v Pease Bouleswsd and Inrermaason:?
Derve. e Foroe tecards Tor Site 49

sulicate that TCE and PCE wore

o usedhas solvents and degicasers w

Butlding w22 o approsinately

JLsee 978 Cloaning and

Sty sy Lanle oy

treatmenin with soro

s BEACA L renwonal i
ation. tinal remeds ‘

sefecting
20000 PRB mstallation

20068 200k I s1ta

tovs EEAC A, remonal

Cadtiong final raneds

selection

2000 PRB mesadiation

20000 Perlformunae and

LT Pl estabhished

T

AFRPAC 20000 S 0
Remedial Action
Decisivn Consensie
Stalciment

MWHL 2003 Zone !
KO Amendment




Table 7.2-1

Category 1 Sites {Remedial Action Implemented)
Data Summary Table

Five-Year Review Report

Former Pease Air Force Base, Portsmouth, NH

Page 8 of 8

Site LD.(1) Sites Included(2)

Site Chronology (3)

Background (4)

Remedial Actions (5)

lmplementation of
Recommendations from
Last 5-Year Review (6)

[ ——

No LT & Associates. [ne
Fngineenng Evaiuation/Cosl
Analysis (EE/CA) Beport, Site
49, Bechtel. 19997 Five-Year
Review Report; Versar, Ine..
2000: Tech Memo Supplemental
Sie Characterization: Air Foree
Real Property Apency tAFRPA).
2000, Site 49 Remedial Action
Decision Consensus Statement:
Versar, e, 2000: Shallow and
Deep PRB Constntetion

| lustallation Report, Site 49

Remedial Action.

degreasing operadions were

conducted i the vicinity of 1he sowh

wing arca ol Building # 22, with
discharges 1 the environmeni

apparently veeurning in the form of

minor spills or onssite disposal
asstctated with the normal daily
OpCrHlions.

valent iron PRH.

2002 Estblistunent of
GMY7

20000 2004 Perfornance
martioring and 1LTM

|
|

2000-2004: Perforinancye
monutoring and 1TV

2002 Optingize 1TM
tPertornunee and 1TAMP,
Revision 2)

Remarks (7)

Notes:

thIRP Zone and site identifien in Bechiel 1999 FiveYear Bevion Repear
L Sites wddnessed B 5-Year Resiew Report

131 Bret listing of major docunents amd yer of inalization,

by Huief history of sife.

(0 Cleanup actions performed ai sile, including actions pertormed dur
{01 Sunimany of IRP actions vecurring during reporling period.

(79 Document derermining remedial aerinn selected fon site.

Seplember 20603
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Ny repertng period.
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Table 7.4-1

L.andfill 3 Groundwater Cleanup Goals
Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page | of |

Medium

Contaminant

Groundwater. Water Table®

Benzeny

Cleanup Goal (pg/lL)
-;

hist2-cthylhexy!ly Phthalate
I, 1-Dichloraethane 8.1
Tetrachlorocethene 3
Trichloroethene B
Vinyl Chluoride 2
Aroclor-1260) .5
Arsenic sS4}
Munganese Y12
Thullium 2
Groundwater, Deep Bedrock! Benrene 5
bis(2-cthylhexyl) phihalae O
I 1-Dichkerocthane LW
Tetrachlorocethene 3
Trichlurocthene N
Arsenic 56

Thalhum

* - Cleanup goals from the Zone | ROTY {Weston, 19935)

Definitions:
ROD = Record of Decision
pe/l. = Microgram per Liter

Seplember 2004
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Table 7.5-1

Zone 2 Groundwater Cleanup Goals
Sites 10, 22, and 37
Five-Year Review Report
Former Pease AFB, Porismouth, NH

Page | oi |

Cleanup Goal

Site 10/ Site 22 Site 37

Contaminant Overburden Bedrock Overburden Bedrock
Organics ( ug/l.)

Benszene 5 R -

Bis(2-cthylhexyly phihalate 6 - f -

1.2-Dibromocthane 0.05 - -

Ethylhenzene 00 - --

Lsopropylbenzene R&.1 - - -

Methyl isobuty] ketone 350) - - -

2-Methylnaphthalene 134 - 3.4 -

Naphthatene 20 .- - -

Sec-butythenzene 7.3 - - -

Teluene 1000 :

Trichloroethene 5 -- 3 -

1.2, 4-Trimethytbenzene 19.8 -- . -
Inorganics (mg/l.)

Arsenic (1Os -- - -

Cadmium 0.({)5 ;

Lead (L0115 - -

Manvanese 0.942 -~ - _

-~ Not Required
ug/l. = Micrograms per Liter
mg/t. = Milligrams per Liter

Source: Zone 2 Record of Diecision (Westan, 1993

Sepleriber 2004
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Septembur 20004

Table 7.6-1

Subsurface Discharge Goals Under Site 32/36 ROD

Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 1 of 2

Cleanup Goals®

Compound - B {ng/l.)

YOCs
I.1 - Trichloroethane 200
1. 1-Dichloroethane 81"
L 1-Dichlorocthene 7
1.2 3-Trichlorobenzene 70
1.23-Trimethylbensene 7}
1.2-Dichlorobenzene i}
1.3- Dichlorobenzene 600
1.4- Daichlorobensenc 75
Bensene )
Chlorobenzene L0
Chloromethane 3
cts- | 2-Dichforoethene (DCH) 70
Dichloredifluoramethane 1,000
Ethylbenzene 7K}
Isopropylhenzene 9.1t
Tetrachloroethene (PCE:) 5
Toluene LK}
trans- 1. 2-Dichloroethene 100
Trichlorofluoromethane 2000
Trichlaroethene (TCL) 5
Vinyl chloride 2
Xylenes (1otal) 11000

SVOCs
2.3-Dimethylphennd RN
2-Methytnaphthalene 134
4-Methylphenol 350°
3-Nitrophenat 60
Acenaphthene 2 1My
Benvoic Acidl 28.000°
Bis (2-cthylhexyl) phthataic §)
Dimethly phthalale 313,004
Di-n-butyl phthalate 3651°
Naphthalene 200
Pcm:kchlnr(_:phgﬂgll__ 77777 o e
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Tuble 7.6-1
Subsurface Discharge Goals Under Site 32/36 ROD
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page 2 of 2

Cleanup Goals®

Compound ‘ tug/L)

Inorganics
Arsentc S0
Barium 2.000
Beryllium 4
Boron 620"
Chromium 100
Copper [.300
Lead IS
Muangancse 150K
Mercury 2
Nickel 1)
Potassium 35,000
Selenium S0
Vanadiem 20y
Zinc I (KW

Source: Site 32/36 ROD (Weston, 1995()

! Value presented is a maximum contaminant level iMCL)Y uniess otherwise nated.
" New Hampshire Departiment of Public Health Services,

“ Concentration based on cancer risk of 10° or huzard indes of vne.

YEPA Lifetime Health Advisory.

“State of New Hampshire ambient gromndwater quality stanclards.

September 2004
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September 2004
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Table 7.6-2

Zone 3 Groundwater Cleanup Goals Under 1495 ROD
Five-Ycar Review Report
Former Peasc AFB, Portsmouth, NH

PPage 1 of 1

Cleanup Goals™

~ Compound (ug/l.)
Organics
Benvene 5
Chlorobensene 100)
Chloremethane K
1. 1-Dichlorocthene 7
. 1-Dichiorocthane 5
cis-1.2-Dichloreethene (DCE) 70
rrans 1.2-Dichlorocthene 100
Ethyvlbensene 700)
Tetrachtorocthene {PCE) 3
Teluene 1.000)
Trichlorocthene ('TCE) 5
~Vinyl chlonde 2 e
SVOCs
Bis (2-cthylhexyl) phihalate 6
2-Methyinaphthalene 3.4
Naphthalene A0
Pentachlorephenol 1
Phenantheene 13.4°
Sec-Butvlhensene T3
Inorganics
Aluminem Rty
Arsenic 50
Cadmium 18.3
Chromium LOO
Lead 15
Manganese 942
Potassium 35.000°
Vanadium 20¢

Source: Zone 3 Record of Decision (Weston, [9951)

pe/l, - micrograms per liter

! Value presented 15 a maximum contiwminant level {MCL1 unless otherwise noted.
h . - . 5 .
New Hampshire Departinent of Public Health Services.

o . . . # . .
Concentralion based on cancer risk of 107 or harzard index of one.

“EPA Lifetime Health Advisory.

“Maximum concentrition ol background locations (filtered ) (tWeston, VU5,



Tahle 7.6-3
Zome 3 Groundwater Restoration Goals Under ROD Amendment
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page | of 1

__ Compound Restoration Goal (pg/L)*
Trichloroethene {TCL) 5
cis-1.2-Dichlorocthene {DCE) 70
trans- 1. 2-Dichloroethene 100)
Viny! Chloride 2
Tetrachloroethene (PCT 5
L -Dichloreethene 7
1.2-Dichlorocthane N
Chlorobensene Iy
Benzene 5
Ethylbensene 00
Toluene 1 (KN}
Naphthalene 20
sec-Butvibensene 73"
2-Mcthyl-naphthalene 2R
Bis(2-cthylhexyl) phthalale 6
Arsenic 23
Lead {5
Manganese DERL
Vanadium Zwah

Source: Zone 3 Record of Decision Amendment (MWH. 2003h).

e/l - Micrograms per fiter

* Value presented is u maximum contwminant level (MCL) unless otherwise noted.
" Concentration based on cancer risk of 10" or hazard index ol one

* New Hampshire Ambient Ground water Quality Standard (NHAGOS ).

! Maximum concentration of buckground locations (filteredy (Weston. ISy

September 2004
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Table 7.7-1

Zone 3 Soil and Sediment Cleanup Goals

Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 1 of 1

_Compound
ORGANICS

Site 34
Total BTEX
TPH

Site 39
Trichloroethene (TCL)

Upper Grafton Ditch (Sediment)
Towal PAHs

INORGANICS
Site 39
Minganese
Upper Newfields Ditch (Sediment)
Arsenic

Cadmrum
Chromium (weal)
Lead
Mercury
Nickel
AN
Upper Grafton Ditch {sediment}
Arsenic
Lead
Mercury

Source: Zone 3 ROD (Weston, 19954) and Site 34 ROD (Weston, 1993¢),

Cleanup Goals

__ (mg/kgy®

1.0
100

33
421

0.2

"Source: Five-Year Review Reporl (Bechiel, 1999h)

T e e and Sl Cleaiin Doaloco,



Table 7.7-2
Zone 3 Groundwater Cleanup Goals Under 1995 ROD
Five-Year Review Report

Former Pease AFB, Portsmouth. NH

Page 1 of 1

Cleanup Goals®
Compound gy

Organics
Benzene 3
Chlorobensene 100)
Chloromethane 3"
1. I-Dichlorocthene 7
I.1-Dichloroethane 5
cis-1.2-Dichluroethene (DCIE) 70
trans-1.2-Dichlorocthene L0
Ethylbenzene TiH)
Tetrachloroethene (PCL) 5
Toluene 1,004}
Trichlorecthene (TCL) 5
Vinyl chloride - 2 o

5VOCs
Bis (2-cthythexyh phthalate i
2-Methylnaphthalene 13.4°
Naphthalene 200
Pentachlorophenoi 1
Phenanthrene 134
Sec-Butylbenzene 7.3

Inorganics
Aluminum Wy
Arsenic 50
Cadmium 8.3
Chromium 100)
Lead 15
Manganese 942¢
Potassium 35.000

3 1
Vanadium ¥

Source: Zone 3 Record of Decision {Woston, [YB3h)
pe/l - micrograms per liter

* Value presented is a maximum contaminant level (MCTL) unfess otherwise noted.,
" New Hampshire Department of Public Health Services,

“Concentration based on cancer risk of 10° or hazard index of one.

YEPA Lifetime Health Advisory,

“Maximum concentration of hackground ocations (filwered) (Weston, 195,

September 2001
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Table 7.7-3

Zone 3 Groundwater Restoration Goals Under ROD Ammendment
Five-Year Review Report
Former Peasc AFR, Portsmouth, NH

Page 1 of 1
Compound _ Restoration Goal (pg/l.)*
Trichlorocthene (TCE) 5
cis- 1. 2-BDichloroethene (DCE) 70
trans-1.2-Dichlorocthene 1001
Vinyl Chloride 2
Tetrachlorocthene (PCE) 5
. 1-Dichlerocthene 7
L.2-Dichloroethane a
Chiorobenzenc [ (4}
Benzene 5
Ethylbensene 700
Toluene 1.000
Naphthalene 20
sec-Butylbenzene 7.3"
2-Methyl-naphthalene IR0
Bis(2-ethylhexyly phthalate 6
Arsenic 23¢
Tead 15
Mangancse 9421
_ Vanadium 256"

Source: Zone 3 Record of Decision Amendment (MWL, 2003,
ug/l. - Micrograms per liter

* Value presented is a maximum contaminant level (MCL} unless otherwise noted.
" Concentration based on cancer risk of 10® or hazard index of one,
" New Hampshire Ambicnt Groundwater Quality Standard (NHAG(S).
“Maximum concentration of background locations {fltered) (Westan, 19953,

September 2iK)4
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Table 7.8-1
Landfill 6 Groundwater Cleanup Goals
Five-Year Review Report

Former Pease AFR, Portsmouth, NH

Page | of 1

Compound Cleanup Goal (ug/i.)

Organics
Benzene 5
2-Butanone L7
Chiorobensene 100
I 4-Dichlorobenzene 75
Trichloracthene 3
1.2.4-Trimethylhenszene 19.8
Vinyl Chloride 2
+-Muthylphenol 350
Naphthulene 2

Inorganics
Arsenic 50
Boron 62
Cadmium s
Lead 15
Nickel 1K)

Source: Zone 4 ROD {Weston, 1945)
Definition:
ROD = Record of Decision
M/l = Microgram per Liwr

Sepicimber 2060
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Table 7,9-1

Site 8 Soil Cleanup Goals
Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 1 of 1
Cleanup Goals

Compound (mg/kg)
Benzene 1.0*
Butyl benzy! phthalate 1.5
Chrysenc 29
Dieidrin 0.002
Ethylbenzene 1.0
2-Methylnaphthalenc 5.4
4-Mcthyl-2-pentanone 2.8
Naphthalenc [.4
n-Nitrosodiphenylamine 0.36
Toluene 1.0°
Trichloroethene (TCE) 0.046
Xylenes (total} Lo

mg/kg = milligram per kilo
Source: Site 8 ROD (West

aram
on, 1994)

* Represents 1.0 mg/kg of total BTEX (benzene.,

toluene, ethylhenzene, an

September 2004
SHEDPROGBCUSALCT L LXR0TLNTO S5 g Pease TYRRS s novicwid (5 ALY
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Table 7.9-2
Site 8 Groundwater Cleanup Goals
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page | of 1

Cleanup Goals

Compound o (1g/L)

Organics
Benzene 5
Bis { 2-cthylhexyl) phthalate 6
Bromochloromethane 90
sec-Butylbenzene 7.3
1.4°-DDD 0177
14-DDT (1
E.2-Dibromoeethane 0.O6540
I 4-Dichlorobensene 75
1.2-Dichlorwethane 5
cis-1.2-Dichloracthene (DCE) 70
trans- 1. 2-Dichlorocthene 1(H}
Ethythenszene 700
Heptachlor (L4
[sopropylbenzene 89,1
Methvlene chloride 5
2-Methylnaphthalene 124
4-Mcthylphenat 350
Naphthalene 20
Phenanthrene 124
Tetrachloroethene (PCE) 5
Tolucne 1L.000
Trichloroethene (TCE) 5
1.2.4-Trimethylhenzene 19.8
Vinyl chlorwde 2
gammut-BHC {lindune) 0.2

Inorganics
Antimoeny )
Arsenic 0
Beryllium 4
Cadmium 5
Chromium (1otaly [{K}
[.ead |5
Manganese [.500
Nickel [ (H)
Thallum 2
Vanadium 50

Source Site 8 ROD (Weston, 1994

September 20064
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Tahle 7.10-1
Site 45 Soil Cleanup Goals
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page 1 of |

Compound Cle;aan(‘;(m]
Organics
Bensene 0.2
Toluene 75
Ethylbenzene 75
Xylenes 750
2-Methyvlnaphthulene 0,66
Naphthalene 3
Inorganics
Zinc G923
Lend 653

Source: Site 43 ROD (Weston, 1995)
neg/ke - milligrums per kilogrum

Seplember 2004
L Tablest Pabile T e sec 45 s il Cleiimap Caalbsxls
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Table 7.10-2
Site 45 Groundwater Cleanup Goals
Five-Year Review Report

Former Pcase AFB, Portsmouth, New Hampshire

Page 1 of |

Cleanup Goal

Compound (nug/l.)
Organics
Benzene 5
Sec-Butylhengsene 7.3
Cis-1.2-Dichleracthene 7
Isapropyl benszene "8l
2-Methylnaphthalene 134
Naphthalene i}
[.2.4-Trimethylbenzene 198
Inorganics
Lead 15
Manganese [.500

ug/l. - Micrograms per liler
Source: Sne 45 ROD (Weston, 1995

Seplember 20001
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Table 7.11-1
Site 73 Groundwater Restoration Goals
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page 1 of 1

Lompound _ Restoration Goal (ng/L)
Trichloroethene 5
cis-1.2-Dichloroethene 70
trans- 1. 2-Dichinracthe ne 100
Vinyl Chloeride 2
Tetrachlorocthene 5
L1-Dichlarocthene 7

1. 1-Dichlorocthune ) 81

Source: Zone 3 ROD Amendnment (MWH, 2001d)
ug/l. - Micrograms per liler

Seprember 2064
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Tahle 7.12-1
Site 49 Groundwater Restoration Croals
Five-Year Review Report

Former Pease AFB. Portsmouth, NH

Page 1 of 1

Compound -~ Restoration Goal (pg/l.) __
Trichloroethene 5
cis-1.2-Dichloroethene 70
trans-1.2-Dichlorocthene 100
Vinyl Chioride 2
Tetrachtoroethene 5
I 1-Dichloroethene 7
I 1-Dichorocithane "1
[.2-Dachloroethane 5
2-Butanone |70
Naphthalene 20
Carbon Disalfide 7
Methylene Chloride 5
_I_)ihmmochlur'umgthunc . 0.3

Source: Zone 3 ROD Amendment (MWH, 2003h)
teg/L — Micrograms per liler

September 2004
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Category 2 Sites (Long-Term Monitoring Only

Table 8.2-1

Data Summary Table
Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 1 of 4

» Surface Water/Sediment with Remedial Actions Completed)

Zone (1)

Sites Included (2)

Site Chronology (3)

Background (4)

Remedial Actions

(3)

Implementation of

Recommendations

From Last 5-Year
Review(6)

Remarks (7)

Zuone 1, Pauis Brook

September 2004
A e N Y [ AR PR

Pauls Brook

FEITIOTONNY Leimg Feaw £ YIS v ea !

Weston, 1993 Zone
I Remedial
Investigation (RI);
Weston, 1993 Zone
I beasibility Study

S (FSi: Weston. 1995;

Zone | Record of
Decision (ROD);
Weston, 1995:
Brooks/Ditches
RIZES, U5 Air
Force (USAF),
1997
Brooks/Ditches
RO Bechiel.

L 1998: Melntyre and

Pauls Brooks
Remedial Action
(RA) Reporr;

| Bechiel, 1999 Five

Year Review,

_ Pauls Brook hegins

INALV b Lable 5 0 ] O

west of Arborelum
Drive slightly north
of Site 13 as an

. ciergent wetland, |
' Surface water runoff |
P lrom Site 13 4y

directed through
stormwater drains
and empties into
Pauls Brook before
it crosses under
Arboretum Drive

"and is carried olf-

base, eventually
discharging in the
Piscataqua River.

Powential sources of ’

i conlaminants

include runaf1 from J
the Paint Can |
Disposal Arca
{PCDAY and the

Bulk uel Storage
Area (BESA),
Pesticnde

residucs atiribuied |
Lo routine pasl

rouling usige of |
UM usage of

S S Namany {hble g

1994.2004: Tong-
erm monitoring
(L'TMy of surfuce
water (SW) and/or
sediment.

1997 Sediment
remaoval (2,242
Lans).

Excuvation in the
cleanup areq
procecded unul
sediment
containinant
conceniralions were
hetow the cleanup

goals.

1999-2003: annuul

[ SW and sediment

sampling and
anilysis

2000: LTM
opumization

2003: L'IM
optimization (SW
sumpliny

Celiminated)

20003-2004: annyal

sediment sampling
Tor reduced wnalyie
list

Weston, 1995: Zone

1 ROD

~USAF, 1997: ROD
| for Brooks/Ditches |
| Operable Unit (0L |

| i
| |



Category 2 Sites (Long-Term Monitoring Only, Surface Water/Sediment with Remedial A¢

Table 8.2-1

Data Summary Table
Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 2 of 4

tions Completed)

—

Zone (1)

Sites Included (2)

Site Chronology (3)

Background (4)

Remedial Actions

(3)

Impilementation of

Recommendations

From Last 5-Year
Review(6)

Remarks (7)

pesticides (not
CERCLA releases).

Zone 3, Mchityre
Brook

September 20644

SR PROMCTSALCT T BAT0 T 1w [ wy | G ease ] YRGS

Mclniyre Brook

Weston, 1995:
Brooks/Diches
REVS: USAFE, 1997:
Brocks/Diches
ROD: Becehtel,
[998: McIntyre and
Pauls

Brooks RA Report;
Bechiel 1999 Five
Year Review
Report.

[ Mclntyre Brook 1y

primary drainage
frum the Flightline
arvd. The upstream
reach of Mclntyre
Brook is a

| stormwater drainage

discharge point for
the dratnage system
thit collecty surface
water runolt fram
maost ol the
Flightline runway
and aircraft parking
apron. Mclntyre
Brook extends

The primary
CONAMIMANT seurce

Cassovtated with

Mcintyre Brook is
fuel related
compounds,

Vincluding velatile

organic compourds

LVOCsyand |

el s INAT Y eV anle 80201 Catepeny 2 Sumiry Tenle dog

1997 Sediment
removal action
perlormed. covering
majoerity of’
Melntyre Brook
from its headwarter
10 Newington Rd.
The removal
consisted of
excavation of 1,951
tons of sediment
from MeTniyre
Brook.

1998-2003: Annual

‘ LTM monitoring for
southwestward from |
the Elightline arca to ’
! Cireat Bay,

SWand/or
sediment.

1999-2000: annual
sampling and
analysis for SW

1999-2003: annual
sampling and
analysis for
sediment

2000: 1. T™
oplimization (SW
sumpling
climinated

| 2003: 1™

| aptimization
tsediment sampling

i chiminated)

USAIL 1997 R()DM‘
for Brooks/Dwches
F O




Table 8.2-1

Category 2 Sites (Long-Term Monitoring Only, Surface Water/Sediment with Remedial Actions Completed)
Data Summary Table
Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 3 of 4

Zone (1)

Sites Included (2)

Site Chronology (3)

Background (4)

Remedial Actions
5)

Implementation of

Recommendations

From Last 5-Year
Review(6)

Remarks (7)

potycyelic aromatic
hydrocarbons
(PAHs. Alse, as

" Mclntyre Brook

(continued)

fows off the base. it
recelves runoff from
wetlands,

- agricultoral areas.

residential areas, the
roadways, and
groundwater
dischurue.

Fone |

September 2004
SUTD VRO CISALC]

CRTTUHATU) b

Railwiy Ditch and
Flagstone Brook

o P PYCIS sear resiewil INAL CRablos Tabic x

Weston, 1992:
Landlill 5 (LI'5) IS
P Weston, 1993: LES
RODT, 1995:
Excavation and
Relocation of
Wastes. Soil, and
Sediments Tandfill
2OLE2y Landfill 3
(L1I“1y, and 1.F5;
Weston, 1995 Zone
CROD: USAF,
1297 ROD fur
o Brooks/Diiches O
[ Beehiel, 1999; Five

| Year Review

ey bandnill 5. _

The Ratlway Ditch
and Flagsione
Brook represent the
primary dramages
tor runoff from [LF3,
LE4, L2, the
northern portion of

the Flightline, a
partion of PCDA 4
portion of T.F3, and
sl partion of Siw
i3

Railway Diich tlows
northward along the
castern border alf

BEQUIRITINN T ETIERN I IIRTAN

FQB3-1995;
Excavation and
consohidation/
disposal of Railway
Ditch sediments into
LLES that contained
contaminants gl
coneentrations
exceeding site-
spectlic clean up

aouls,

19942004 Annual

i . k
Cmonitormy )
SWoand/or sediment |

mmonitoring for 20032004 annual

199920003 annual
[.TM lor SW and
sediment

2000 1.TM
aptimization
(reduction in SW
monitoring)

C2003: LT
D oplinmsation

freduction in

- sedinient |

Woeston, 1993 1 F5
ROD

Westan, 1995 Zone
| ROD

USAF. 197 ROD

- tor Brooks/Ditches

OU ,



Table 8.2-1

Category 2 Sites (I.ong-Term Monitoring Only, Surface Water/Sediment with Remedial Actions Completed)
Data Summary Table
Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 4 of 4
Remedial Actions Implementation of
Zone (1) Sites Included (2) Site Chronology (3) Background (4) (5 Recommendations Remarks (7)
From Last 5-Year
Review(6)

Report; Bechtel,
2001: LFS Post-
Closure Moniortng
and Maintenance
Plan {PCMMTD)

eventually joining
Flugstone Brook.,
which drains 1o
Little Bay tothe
north of Pease AFB.

L'TM.

LTM for SW
{Flagstone and
Railway) and
sedhimuent (Flagstone
Brook) for reduced

analyte list

Noles:
IRP Zone where sile s tocated.
Sites addressed in Five-Year Review Report,

Briel listing of major documents and vear of tinalization.

(1)
i2)
(3
14}
(5)
(6y)
(7)

Briel history ol site.
Cleanup actions performed at site, including actions performed during reporting period.

suramary of IRP actions occurring during reporting period.
Docunent determining remedial action selected for site.

September 2004
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Table 8.4-1
Pauls Brook Cleanup Goals for Sediment
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page 1 of 1

ROD Cleanup Goal

Chemicai of Concern (mg/kg)
4.4-DDD 132
4.4°-DDE 8.58
4.4°-DDT 2.11
arsenic 33
cadmium (.153
chromiumm 80
copper 70
lead 42,1
nickel 46.7
Zine 120
PAHs (total) .94

Source: Brooks and Ditches ROD (USAF, 1997

Sepember 20K
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Table 8.5-1
Meclntyre Brook Cleanup Goals for Sediment
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page 1 of |

Chemical of Concern ~ ROP Cleanup Goal

(mg/kg)
Total PAHs 8.94
Lead 42,1
Nickel 46.7
Zinc 120

Source: Brooks and Ditches ROD (USAF, 1997,

Sepleniber 2002
SATDPRON CTSALCE) FT? 0 3 ) gl e YR i
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Table 8.6-1
Railway Ditch Cleanup Goals for Surface Water
Five-Year Review Report

Former Pease AFB, Portsmouth, NI

Page 1 of 1

_Contaminant _ Surface Water (ug/l)
Pesticides

4eb-DDT oo
Metals

Aluminum 87

Arsenic 48

Cadmium 0.971

Copper 9.98

Iron 1,000

Lead 2.5

Mercury 0.012

Nickel 133

Thallium 40

Zinc _ 90

Source: Landfill 5 ROD (Weston, 1993)

Suptember 2004
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Table 8.6-2
Railway Ditch and Flagstone Brook Cleanup Goals for Sediment
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page 1 of 1

Flagstone Railway Ditch

Compound Brook - -
Sediment Sediment
- e (mg/kg) (mg/kg)
a-Chlordane - 0.0005
v-chlordane - 0.0005
4.4’-DDD 0.002 0.002
4 4°-DDE 0.002 0.002
44°-DDT (0.001 0.001
Accnaphthene - 0.15
Benzo(w)anthracenc - 0.23
Chrysene - 0.4
Dibenzo(a,hjanthracenc - 0.06
Fluoranthene - 0.6
Phenanthrenc - 0.225
Pyrenc - (135
Total PAHS - 4
Metals
Antimony 2 2
Arsenic - 33
Lead 35 35
Nickel - 30
__Zinc - 120

Source Landtill 5§ ROD (Weston. 1993,

Seplember 204
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Table 9.2-1

Category 3 Sites (Long-Term Monitoring Only, Surface Water/Sediment)

Data Summary Table

Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 1 of 5
Remedial Actions (5} Implementation of
Zone (1) Sites Included (2) Site Chronology (3) Background (4) Recommendations Remarks (7)
From Last 5-Year
Review (6)
Zone 2 Peverly Brouk, Weston, 1993 Zone 2 | The Peverly Brook 9921596, 2001 Fish ; 1999-2004: annual $W | Weston, 1994 Zone S

. Upper Peverly Pond,
Lower Peverly Pond.
Stubbs Pond

September 2004
ST PROICTSALCTE T0F 110G S iy e | YOS 30

Remedial
Investigation (R,
Weston, 1994 Zone 5
Record ol Decision

Zone 2 KO, Bechtel.
1999 Five-Yeur
Resiew Report.

(RO, Woeston, 1995,

Fosurface waler and

Drainage is the primary
drainuge in the system
that consists of Peverly
Brewk and three mun-
made tmpoundments:
Upper Peverly Pong,
Luower Peverly Pond.

and Stubhs Ponds |
(lurrnerly Bass Pondi.
which discharge into
Grewt Buy, The
druinage receives

sediment (rom Land il
I {LF1). Fire
Department Training
Arca (FDTA)- 1. Site
12, Construction
Rubble Dump (CRD)-
I, and Stie 43,

Sceps have been
identilicd adjacent Lo
LF-1. which discharge
s Upper Peverly Pond.
Asorey Tor metals
canlamination in the
drainage was

i detined inthe
ROD. Pesticide
voncentrations are

_Latributed to busewidy

Srenewh INATVEabLs T ghie v 2 Catezery Csunmary Lable Joc

tssue sampling was
perforned.

Crowd-2004- Long-

terin monitaring
(L. TW of surtace
waler {SW) und
sediment.

und sediment [T\

2000: 11M
opiimiznion (reduced
SWoand sediment
monitoring)

2001 Fish tissue
smpling and analvsiy

2003 L.T™
optimization (SW
monitorng reduced o
inorganics: sediment
manitaring reduced Lo
inorganics und
pesticides | hmited
locations|

RO

)

Weston, 1995 Zone 2

. RO




Table 9.2-1

Category 3 Sites (Long-Term Monitoring Only, Surface Water/Sediment)

Data Summary Table

Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 2 of 5

Remedial Actions (8)

Implementation of

Sepiember 2004

SAUEFDPROMUTSATCTD T3T0T1e0 00 as Dot Pease YIRS vean vy

CROL:; Weston, 1995

Zone 3 RO

Bechel, 1997 CRD-2
Landfill Cap Post-
Closure Maintenance
and Mounitoring Plun
(POMMP Y, Bechiel,
1998 Zone 2
Excavations Remedial
Action {RAY Report;
Hechtel, 1949 Five-
Yuur Review Repunt

WAINAL LAl e bl 6 21 U

and lowwer) is the
primary drainage
feature in the drainage
areq that receives
surface water and
sediment from Site 34,
; Site 40, 1LE-6, and
CRID-2.The
headwaers of Graflon
+ Ditch are located
Fadjacent to the Site 34
i The diteh is an open

i surtace drainage for

i approximately 700 [eet
until it enters o slorm
drain. known as Upper
Gralton Ditch which
discharges 1o another
open surlace drainage
cast of

Ciralton Drive, known
as Lower Grafton
Mitch, Lower Grutlon
diteh converges with
Haodyson Creck and
cventually discharges

to the Piscatagua River.

e prinary

Ceary Sy Laltle g

| I—

and sediment
menitoring in the ditch
was inciuded as part of
the Landfill-6 selected
remedial alternaave.

19942004 §W
and/or sediment LTM.

Zone {1} Sites Included (2) Site Chronology (3} Background (4) Recommendations Remarks (7)
From Last 5-Year
Review (6)
pesticide usage snd o
pre-Air Faree base
) : N aclivities, o e
Zone 4 Gratton Ditch CWesion, 1995 Zone 4| Giralton Diteh tupper 995 Surfuce water 1999-2003: annual Weston, 19957 Zone 4|

sediment monituring

199922004 annual 8W

monilering

2000: 1.T™
optimization (reduced

COSWoand sediment

NNiLoring )

2003 1TM
optintization {reduced

CAW monttoring; all
Cosediment meniloring

discontinued)

ROD

Weston, 1993 Zone 3
ROD




Table 9.2-1

Category 3 Sites (Long-Term Monitoring Only, Surface W ater/Sediment)

Data Summary Table

Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 3 of 5§

Zone (1)

Sies Included (2)

Site Chronology (3)

Background (4)

Remedial Actions (5)

Implementation of

Recommendations

From Last S-Year
Review (6}

Remarks (7)

—

P Zone S

September 20014

ST RO TS AT O | o lovTor ss | ving

CKmghe Brockand Weaon, !
RE:Westomn, 19ud: s
i % RO Bechiel, 1994
| I Five-Yeur

Pickering Brook

_ Report

YH2 Siwe s

Roeview

contributors to surluce

waler quality off

Gralton Dilch were

| identificd as: surlace
water runoft from LF-6

| and CRD-2_and runott ]
trom the industrial |

‘ areas in Zone 3,

! Site 34 hus contributed ’

| puiyeyelic uromatic

. hydrocarbons (PAHSs)

| and benzene, J

i ethylbenzene, toluene, |
and xylene (BTEX)

i related

‘ compouds. and metals

“to Upper Gralon

~ Ditch.

CAdditionally, aerial i

I fudlout uf combustion
products from aircralt

i engines and local

| heating and industrial
activities have

iocontributed o this i

Ccontamination,

Pickering Brook is the
primury deainage in e
drea that receives

1osurlace water and

) ‘ oo
Losediment frrom most of |

Poase YRS v e et ENALL Faltless Cabbe s 2 1 Cisecory 3 S iy Tabile L

0 Sie S ROD
reitnred SW md
sediment monitoring,

Fbutindheated than

nuither SW e

TR0 i SW O Weston 1994 S &

Fand sedimwenn

. ROD
monitoring |

20032004 SWand



|

Category 3 Sites (Long-Term Monitoring Only

Zone (1) Sites Included (2) Site Chronology

Table 9.2-1

Page 4 of §

(3} Background (4)

» Surface Water/Sediment)
Data Summary Table

Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Remedial Actions (5)

|
|

Septenmber 2004
SR CIATCT T 1307 vt os

S Poew YOS s epn roviewt) TN A Slabless Iyl 6

{ Site 8. portion ol Site | sediment pused

FEand o small portion
ol the northeast corner
af the Flightline Area,
Knights Brook is the
primany drainage in the
* drainage ara that

i oreceives surface water
and sediment from the
remainder

ol She 8,

Fickering Brook Nows
ol f-buse 1o the

north and joins
 Flagsione Brook,

| which ultimately
discharges into the
Piscutagua River. The
headwaters tor Knights
Brook eriginate from
hoth Pickering and
Watering Springs.
Each of these water
hodies are lacued 10

. the northwest of Site &,
i enbirely outside the
 Pease AFR sate
boundary, Surfuce
wdter Lo Watering
and Prekering Springs
Hows e two separe
wetlands, which
womprise the

2 Caeron 3 Sy Tableilee

|

unaceeptable risks,
and clean-up goals
were unnecessary for
these media.
1994200 SW any
sediment LM

|

lmplementation of
Recommendations Remarks (7) |
From Last 5-Year

Review (6)

sediment monitoring in l

Pickering Brook tor !
reduced analvie list; ) \
SW monitaring only iy

Knights Brook ) !

| [
2000: 1.T™ |
uptimization (reduced |
SWoand sediment

moniloring) |

|
2003 1M ’ .

upliny zation ; i
teontinged) f ‘
treduced SW oand J [

sediment [ .
monfloring:sediment |
monitoring in Knights
Brook discontinuedy, |



Table 9.2-1

Category 3 Sites (Long-Term Menitoring Only, Surface Water/Sediment)

Data Summary Table

Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 5 of 5

Zone {1

Sites Included (2)

Site Chrenology (3)

Background (4)

Remedial Actions (5)

Implementation of

Recommendations
From Last 5-Year
Review (6)

Remarks (7)

headwaers for Knights
Brook. Druinage trom
the two wetlands
converges and Tows
north to Little Bay.
Inthe nud 19705, un
underground

sprinkler and

drainage systen was
added 10 the burn area
(Site 8) 50 that J1P-4
could be spraved into
the pit arei through an
underground fuel line,

FoExeess fuel was

dischurged toa
drainage diteh located
at the north end o1 Site
®. which drains 1o
Pickering Brossk.

Notes:

(h IRP Zone where site is located,
{21 Sites addressed in Five-Year Review Repart.
031 Briel listing ol major documents and year of finahization,

143 BrielU history of siwe,
3 Cleanup actions pertormed at sile. including
(O Summary of IRP actions vccurring

actions perlormed during reporting period.
during reportng period.

7y Document determining remedial action selecied lor St

Sepiember 2004
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Table 9.4-1
Peverly Brook Cleanup Goals for Surface Water
Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 1 of |

Constituents of Concern ROD Cleanup Goal (pg/l;
Metals

Aluminum BO6

Arsenic PQI.

[ron 2 KU}

lead 5

Manganese 1.970

Zinc 72.9

Source: Zone 2 ROD (Weston. 1993),

1/] - micrograms per liter
bt 2 p

September 2004
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Table 9.4-2
Peverly Brook Cleanup Goals for Sediment
Five-Year Review Report
Former Pease AFB, Portsmouth, NH

Page 1 of 1

Constituents of Concern Cleanup Goal {mg/kg)
Metals

Arsenic 33

Iead 421

Nickel 46.7

Zinc [20

Source: Zone 2 ROD (Weston, 1995
mg/kg = milligrams per kilogram

September 20004
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Table 9.5-1
Upper Grafton Ditch Cleanup Goals for Sediment
Five-Year Review Report

Former Pease AFB, Portsmouth, NH

Page 1 of 1

Cleanup Goal

Compound (mg/kg)
Total PAHs 8.94
Arsenic 33
Lead 421
Mercury 0.2

Source: Zone 3 ROD (Weston, 1995b)

Septersher 2004
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